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INTRODUCTION 


90 THE ABTUILES BELATINO TO OBOANIO OHBMISTBf. 


9biP names nKj^ to deotfin ring for^tils are given beftw for^oonvenienoe of 
reference. . • « 

^ Sing^the publi^ad^n of the last ^lume I have been assisted in the work of reading 
and abstracts of original memoirs by Drs. T. Cookseyi T. A. Lad^son? Samuel 

Bide^ Messrs. /. Wilkie, G. N. Huntiy, J. T. Norman, and D. A. Louis, f have also 
been assu^e^ by Mr. Arthur G. Gr^eh indLiyDr. i^ecil W. Cun^^ingtoA in the woijc 
of revising the proof* sheets. 1 have great Measure in thanking t!|ese gentlemen for^ 
the enttftetio and efficient manner in which they have carried out their share of 
the wor? 

H. FoIbtse Mo^y.^ 


Bomenelature of Bing Eormaln. 


Hydrocarbons, 


Trimethylsne, 

TetramsthyUm. 


CA<^>CH Xndonaphtheni, 
CH^g^CH Tetrametheny,, 
CH8<^Qg!Qg Pentametfienyl hydru 


Nitrogen compounds. 









0A<^^0JSL^ Acridine. 

. § >SA 


Pyrida«n0. 



XiriasoUns, 


OsotetroBsM* 


QuinoUns, 


UoguinoUm, 

• 

0A< 

QuinoxaU$i§» 

4h.<^0]^ 

^QMtSuolino, 

«A<S2;r 






®^Cb1oH 

Coumarom* 


f'tJTrjaopuoxioN. 

fl ^ 

O^g^empout^. 


l80xaMoU» 




Car&iffTM. 


°<Oh!oh!>^ PjfrttBMfci*. 
°*®'*^NH:6 h f GwiiwanMfcM. 

OA<ifH>OA 


s<oh;S rMoj^‘ 


g^H:pH 




6 Thiophthins. 


Sulphur earKpoundi, 



INITIALS op SPECIAL 00NTBIBUT0B8. 


H, E. A. H. E. Jl^MSTRONG, qf.D., PJB.S., Vnfusor 0 / Ohmittry in tht City and OiMt 
^Central Institution. Contributea Isomerism. 

D. 0 bOUOLAS CARNEGIE. Esq., M.A., farmerly Demons^tor tn Chemistry, Qonvilk 
and Cains College, Cambridge. Contributes Periodi^ l4W. 

WILLIAM CROOKES, Esq., P.R.S. Contributes Metal^ kabe. 

C'-fTc. Ifc. P. CROSS, Esq., Consulting Chemist. Contributes Liomome. 

L. F. L, FLETCHER, M.A., P.R.S., Keeper of the Mineralogiedl Department, British 
Museum. Contributes Minebalooicai. chemistbi. 

W. D. H. W. D. HALLIBURTON. M.D., B.Sc., F.R.S., Professor of PhyiwJogfjst King's 
ColUge, Ijondon. Contributes Mile and Muscle. 

A, K. ^ A. K HUNTINGTON, Ph.D., Professor of Metallurgy, m>ng*s Coilege, Ifndoi\ 

ContributeS^MKTALLDBOICAL chemibtbt. 

A. H. I ARTHUR ^UTCHINSON, M,A., Ph.D., Dmonstrator in ulmistry, Gonville and 
Caius College, Cambridge. Contribute^ Isomorphism. 

P. R. J. I FRANCIS R. JAPP, M.^ Ph.D., P.R.S., Professor of Chemistry in the University 
of Aberdeen. Confiributes Ketones *nd Lepiden. 

8. R. I SAMUEL Rrttei^^, D.Sc., Lecturer on Chemistry at St. George's Eoepitamedusat^ 
Sc^l. Jontfibutes Pabafun and Petroleum. 

W. A. SHEN^xv/Aia,,^.r^*«w ^ Chemistry at^CHflon Colleg^ Contributes 

^OSONE. 


W. A.J3b[ 

V A, T. 
il, J. T. 


WILUAM A.»TILDEN.^D.«c., PJft.S., Proffssor of Chemistry at MaAm CoUege, 
Birminghays.* ^ntributes Pentinbne. 

J. J? !5]H0MS0IC*M.A., P3.S., frofethor of Experimental Phyties m the University 
00/ gambridge. Contributes Moleoulab ftSsTirowoN of bodies, tbbobim or. 


^olos by^Mr. MUIg A19 iniBaled M. M. P. 
Ui»ioiQ9> Ammuip Mt by Dr.TlOBLRI. 




^BEEVIATIONS, 


L JoraXALi AHD B0OX8. 

When an author ha$ been mentioned in an artieU, he U uamlly referred iojhereafler 
in that article by hie initiaPonly^ 

Liebig*! iimalen der Oh^mi^. 

Aimalei de lif Sooiedad Cientifioa Argentina. 
igmaXes de Ghimi^ et de Physique. , 

Prooeedinga of the American Academy ot Arts and Oaimoiii ^ 

American Chemical JoumaL 
Annales des Mines. 

American Journal of Science. 

Journal of the American Chemical Sooieljy. 

American Chemist. 

American Journal of Pharmacy. 

The Analyst. 

Proceedings of the American Philosophical Societj. 

Archives n^erlandaises — The Hague. 

M6moires de TAcad^mie des Sciences. 

Archiv der Pharmacie. 

Archives des Sciences phys. et nat. 

Berichte der deutschen chemischen GleseUschaft. 

Reports of the British Association. 

Bulletin de la Soci6t6 ohimique de Paris. 

Berliner Akademie-Berichte. 

^iedermann's Centralblatt fiir Agrioultur-Ohemia. 
Berzeliusyahresberichte. 

Berliner Monatsberichte. 

Memoirs of the Chemical Society of London. 

Journal of the Chemical Society of London. 

PnxSedings of the Chemical Society of London. 

Chemical News. § • 

Comptes-rendus heMomadaires deg S4ancei^ PAoid^mie des Sdeiioe^ 
Paris. # 

Chemisches Centnd'Blatt. 

Dingler's polytechnisohes JoumaL 
Fresen^* 2)bitschrift fdr analytische Chemie. 

Qaszettaolfltpica italiana. 

Albert’s An«alen der Physik und Chemie. 

]^ppe*M[ler*8 Zeitsqhrift idr physiologische Chemie. 

Proceedings %f ftie Irish A^emy. ^ T . .. fUk-iu 

Jahresbericht din# die Fortsbhritte der Chemie«und ftrwandtsf Tbsue 


A. . . I 
A. A.. . 
A. Oh. 
JP.AnuA. 
Atn. 

Ann. nr.. 
A9h. 8. . 
A. 0. J. . 
Am, Ch. 
Am, J. 

Pharm. 
Mn.% . 

A. Ph.8. 
Ar.N. . 

. 

Ar. Ph, . 
Af. Be. . 

B. . . . 
B. A. . 
Bl. . . 
B.B. ^ 
B.C. . 
pmj.. . 

B. AT. . 

C. B. Ifem. 
O.J.. . 
O.J.Proe. 
O.N. , 
O.B. . 

0,0,. . 

D. P. J, 
Wr, , . 
Ot, • « • 
a A.. . 
BT.^. /. 


J.U, 
J.dePK 
J.Ph. 

is, 

J.B.. 

d.Z,. 

.F. 




a. 
imrTjr. 


a: , _ 

^ a| ander* Wluensehaften. 

/. 0, T , . f Jahilsberieht fdr Chsmlsehe Teohnologie. 

Jahrbucbfflr Minefilogie. 

Journal de Fhtbique et des SoianeM ac e e|soirefc 
Journal dd Phannaoie et de Chimie. 

Journal lfUu>raktis<^e Chemie. 
dabmberlbfat fiber Thiercimmie. • 

Journal of the Ruslian Chenrieal Sori^R|d 

, ^.Lioh. ^tooh^ «r ll6«oto «d KSnrwMMUM^ 

V-. 

&& •TLeMonnsurSeientifiqne. 

IMmoirea de la SttiiU d*ANaeQ. 


yfiiMiieidoaiSiEiiida par P A e adi mie de Brafin&.t 



ABBRE^IATlpNa 

AT. • • jnicAira* 

N>Ed,RJ, New Edinboi)^ PhUosophical JoanuJL 
N/J»P: l Neaer JahreMerioht der Phannaeie. 

N. B. P. Neaes Beperiorioip tOr die Pharmade. 

N, J. T. Neo^a Jounal von ^rommsdoiff. 

P. . r . Poj^uScnira der Phyeik nnd Ghoiile. 

P. B. . . Beiblatter sr den Annalen der Physik nnd Ohemle. 

Pf, . . Pfldger*B Arohiv fdr Physiologie. 

Pr. E, . Prooeed(ngfl^of the Sooiety of Bdinbnrgh. 

Ph, . Pharmaoentioal Joomal and Transaotiona. 

PA. C. . Phaimaoentiaohea Gentral-BIatt. 

Pr. . . Prooeedinga of the Boyal Society. 

P. P. J. . Prooeedinga of the Boyal Institution of G^t Britain. 

P. Z, . ^harmaoeutiaohe Zdtaohrift fdr Bussland. , 

P. T, C , . BeoneiJ dea trapni^imiqnea dea Paya-Baa. 

P. P. . Bepeitorium ffir die Phannacie. 

Q. J. P. . Quarterly Journal of Science. 

P. . . . Schweigger*B Journal der Physik. 

Scher, J. < Sclnrer's Journal der Chemie. 

S. C, L . Journal of the Society of Chemical Inausiry. 

Sitt,W. . Sitsungsberiohte der K. Akademie an Wien. 

or Tr. Tran^iMtion^ of the Boyal Society, 
rr. Jr. . . Transactniu of the Boyal Society of Edinburgh* 

YF. . . Wiedemi^'a Annalen der Physik nnd Chemie. 

W. /. Wagner's Jahresbcricht 
Z, . . ZeitschriB fdr Chemie. 

Z, B. . Zeitschrin fdr Biologie. 

Z. /. d. Zeitschrift fdr die geaammten Naturwisaensohafteii. 

NaHir- 
wiss. . 

Z.K», . Zeitschrift fftr Erystallographie nnd Bfineralogie. 

Z. P. C. Zeitschrift fdr physikali^e Chemie. 

Pn. . . Hsmdbuch der oiganiaohen Chemie: fon F. BeilBtein» 3te Auflaga. 

E. P^ . English Patent 

O, Pu . German Patent 

Om, . . Gmelin's Handbook of Chemistry— En^sh Edition. 

, GmeUn-Kraut : Handbuch der anorgadsohen Chemie. 

. Traits de Chimie ori^nique : par Charles Gerhardt. 

£. . . .1 Lehrbifch der oxganischen Chemie : von Aug. Kekulf 

3, 0, . Graham-Otto : Lehrbuch der anorganisohen Chemie [6th Ed.} 

8(09. ' <j Stas’ l^eoherdiea, Ac. 1 

Peck. i > Aronstein’s German translation is re 

Stas, Stas’ Nonvellea Beoheichea, Ac. J ferred to as Chsm. PropcrU 

Nou/dtB, * 4 

Tk, • • Thomsen’s ^efmxheBJaohe Unteranohajsgen. 






inf ol. . . 
Bol., 

f . BOl. . 

m. 8ol. .* 
fl. sol. . 
*v. si. sol. 
V. . . 

c/.. 

C%. . 

’] • . 
') • . 

At. w. . 
Mol. w. or 
M. w. 

D. . . . 
»r. . . 
iifcor. . 
.V. . . 
M). . . 
rdt . . 

l.G. V . 

a.iL . . 
Sjf.v. . 
S.H.p. . 
li-CVi. . 


U.C. V. 

H.C. p. 
H.F. 


f.F.v. . 
U.V. . . 


T.C. . 
8.V. . 


s«r.s. . 

E^. . . 

C.E. (10” 
to 20”! 

S.. 

• hoi) 

Mim &0. 

K..y. 


Bo. 

Mb 

Wi 


soliihle 


A^ftEVUTlONa 

foluhle in. 
insolbble in. ' 
verj^ ffasily 
ve^ 

cpaoderictoly 
slightly 
very snkhtly 
^ee. ^ 
compare, 
about. ^ 
a melting-point, 
a b<$iling-point. . 

Hardness (of minerals). 

Atomic vreight. 

Molecular ^ight. 

Density, 
oc^eoted. 
unborreotod. 
in vapour. 

vapou^density, i.e. density o „ vriin nydrogen or air 

Spiciim gravity compand with w'ater. 

„ „ at 10 ' compared with w ater at 0°. 

15” „ .. „ 4^ 

„ 12” ; compared with ab ater of whioh the temperature is 


not given. 

Specific lieat. 

,, „ of a gas at constant volume. 

„ „ „ „ „ pressure. 

I Quantity of heat, in gram-units, produced during the complete 

^ bustion of the mass of a solid or liquid body represented ^its 
fonnulu, taken in grains. 

Heat of combustion in gram-units of a gram-molecule of an element or 
compound, when gaseous, under constant volume. 

The same, under constant pressure. 

Quantity of heat, in gram-units, produced during the formation of the 
mass of a solid or liquid body represented b}' its formula, taken iI^ 
grams, from the masses of its constituent elements expressed by 
their formuliw, taken in grains. 

Ifea4 of formation of a gram-molecule of a gaseous compound from tho.^ 
grara-molecules of its elements under constant volume. 

The same, undtr constant pressure. 

Heat of vaporisation of a liquid, i.e. gram-units of heat required to 

a gram-nioleculo of the liquid compound at B. P. into gas at atSnn 
temi!»rature and pressure. 

Thermal conductivity (unit to be stated). 

Specific volume ; or thefnolecular weight Clf a ga^ous compound divide 
by the S.G. of the lii^id comtHxnid at Hs boiling-p(9int compared with 
water at 4®. . ^ * 

Specific volume of a %olid ; or the mass of tlie solid expressed by its 
fonnuli^. taken in grams, divided by its S.G. • 

Electrical coiitiuuivity (the unit is stated in each case). 

Coefificient of expfcisiou (between 10” and 20”). 

• •[ of » ^ *^volume dissolved by^l volumi of water. 

Soluwiiu^ lu water | of a^uid or solids number of gnus, dissolved by 
„ „ al^hq^flOO grms. of water. In both cates the temperH^iro 

% f • tis stated. 

InOTx of refraction for hviffogen line 
„ „• m gt BTOifcn „ D, Ac. 

Molecular refr|otion for sodium light, i.e. index oi reaction for line d 
minus one, multiplied by molecular weigfl, and (finded by S.(I.at 15** 
• compartfl^th water at 0®. f 

The ihme ; S.C1. being deterpiiibd atl5®~20® and refened to water at 4*. 

TBb same for line of infinite wave-lqngth,#ndex be>ufl detArmi*..^ by 
^uohy’fl fniq^ladBrUhre Ba)> 

Spemo rotation for sAium light. 

100 

„ i^utral tint “ «- observed rotation flir 

100 am. of li^id. dmB,Q,ot liquid, jp » no. grammes of aotive 
sjAtenoe jn lA grammes of liquid. 



xli 


AmmmAmm 


M. II. ! Moiccultr, roUlor^ ponwr » whS^m • ihoImuIm 

I weight of the body of S.G.«d, a« angle of foUtioa^^ under lutgoei^ 
j ij^ueneo, a* wangle of rotation Ct water under same influenoe, and 
m'« molecular weight of water /18W ' ^ 

Aoetyl G3siO. 

Bensoy] C-H^O. 

{•^Oyanogon GN. 

^EthyTO^,. 

MetWyi CH,. 

Fbenyl 0«H,. , hin formuliai 

Normal Propyl CH,. CH,. CH,. 

Isopropyl CH(CU,),. 

Alcohol radicles or alkyls, 
primary, 
secondary, 
tertiary. ^ 

<Qormai. 

meta - or tho—pa » a. 
consecutiTC. 
irregular, 
symmetrical, 
nnsymmctrical. 
f. pseudo. 

aitaehed to nitrogen, o 

Ehiployed to denote that the substituent is attached to a carbon atom 
which is neit, next but one, or next but two, respectively, l^the 
terminal carbon atom. The end to be reckoned from is determined 
0 by the nature of the compound. Thus CHj.CHIh’.COJI is a-bromo- 
propionic acid. c‘5 s'* 

j denotes that the element or radicle which follows it is attal!^ed to a^c>r- 
minal carbon atom. 

indicate position in an open chain, only, 
indicate position in a ring only. 

Used when a, 8, &c, are employed in a tense different from the above, 
e.g. (a).di-bromo-camphor. 

; Baeyer's Nomenclature : 
benzene ring, 
pyridine ring. 

Thus {B. 1:3) dichloroquinoline, means a meta-dkl.VroqoinoIioMii^ 
which the chlorine atoms are both in the benzene ring. 

AMiile iPy. 1:3) dichlormjuinoline, meins a similar body, only the 
chlorine atoms are in the pyridine ring. The numbers are counted 
I from two carbon atoms which are in different rings, but both united 
to the same carbon atom. • 

denotes the central ring in the molecule of anthracene, acridines, and 
i azingjii. ^ ^ 

• ; meant that She eKment or radicle iV precedes is in a closed ring. 

• I* M It It ,» ,1 not in a benzene ring. 

• I denotes isomerism that is not indicated by ordinary formulc ; thus moiiie 
I acid msy be called a/fo- fumaric acid. 

thio- . • denotes displacement of oxygen by sulphur. ^ 

•olpho* . ; the group SO,H| except in the worif sulphocyanide. 

•nlpbydro. the group SH. 

^Tribiron^itrobenzene sulpbbn^i acid means tl^t^l^ thn« 

homines occupy positions I^, and 3 ; the jiitro* group tlio nsHition 4. 
and the snipbo- group the position^ 

* Biootet that the Icrmula to which it % allixed nas not been determined bye 
suialyfis. Bnt it by no means lollows that ibriffuliB withclit this mark are those of 
analyeed oompegnds.# • * 

o^^A^^^^peratdXis are g^en in degrees Centigrade unless when specially stated. 
Wave-lengths we given in 10'* dbn. e ^ 

^^Fotmnhe, whey n^ ftgtead of na^^es of substaneesi nave a^uaiftative meaning 


Ac . . 
Bs^ . ji 
• • 

<.Et . . 
Mo . . 
Ph . . 
Pr . . 
ftfr. . . 

Ri 11 lie. 
prim . . 
sec . . 
teri ^ . 

n . . . 
m,o,p . 
c . . . 
t . . . 

s .a • e 

tft . > . 

♦ . . . 


B 

y 


•.Oiy.Ao. 

l,2,S.Ac. 

(«). 

At. 

\b.) . . 
(Py)^ . 


{A.) 

e 

eso- 

eoBO- 

allo- 


in thermoobsffiii 



MJMONAIIT 01? CHEllSTRy 



nrDIOO^JABSOZTLIO AOID «. lwt(»? 
nVDIQO-OABMnnB V, Imdzoo. 
ZHBIOO-Sm^OVIO ACID#. Indioo. 
gfpioo nyE tf, imdioo. 
nrpiOO-WEITS Indiqo. 

IWUfTiHUOUIK^, Doioo. 

JJfmX 0,«H„N,0t. Formed by tho action of 
|»0U8ii Upon isatTde, thio-isatyde, or di-thio> 
laatyde ; fonnea also by heating isatan ^aorent, 
A, Oh. 8; 471). Obtained also by boiling a 
solution of dioxindole in glycerin for a long time 
(^op, V. 1866, 278). Deep rose-coloured pow- 
der or minute needles. Insol. water, y. si. sol. 
alcohol ^d e^par. Dissolves in H^SO^, forming 
a red^olution, whence it is ppd. unchanged by 
water. A solution in concentrated alcoholic KOH 
deposits black crystals, apparently either 
0| AKN|0, or, more probably, potassium tndate 

OigHifKK fif* 

^ IH-bromo-indin OiaHJBr^jO,. Formed by 
the action of bromine on indin or on di-thio- 
isatyde ^aurent). Formed also by heating di- 
b romo -isatyde at 220® (Erdmann, J. pr. 22, 265). 
VMl-black powdaksl. sol. alcohol. 

• Di.ohloro-indinO,^,ClaN,Or Obtained by 
heating diShloro-isatyde eitW alone or with 
alcoholic potash (E.). Dirty-violet powder ; insol. 
water, alcohol, and HClAq. Forms a yellowish 
solutioa in KOHAq, fromgirbich HCl ppts. yellow 


Tetra-chloro-indin 0„H,Cl,NjOy Foamed by 
heating di-chloro-isatyde either with ayk>holio 
potash or alone below 200® (E.). Dirt^-violet 
powd#. • 


]>£iiiitro*iBdin 0 „HbI 
filing indin or hydrini 


,(N0J^,0,. 

rmd^\mh 


Formed by 

„ , ^ HNO, (L.). 

fright- violet powder, insol. waists v. si. sol. al- 
ooltol and ether. Foims a 4^rk«brown solution 

^ Xa^a^li^nlphoBio Mid 
Fonned b) ojddising hydrin dih di-suh^nioacid 
with HNO„ Inth VeQk, witj NroOl. or even 
it in*alkaiin( 


bw exposing 


ne solution to tie air 


(a.a.A.Sohlieper,A.120,24)^ ^ 

crystals, v. sol. water, si. sol. alcohol, insol. ether. 
Its solution dyes silk and woof scarlet. Ammo- 
nium sulphide r«Iuce8 it fb hydrindin di-sul- 
phonio acid. It fdirms a i^rple solution ii 
KOHAii, and on tHurmiag the solution it becomes 
1 assiiill^iim of water. 

ble-red soiutiA a yellow 
, . ^), which, when 
ated, quickly ohanges 'to 'indin ^ulphonio 
' 8aU8*-'KA''6aq: lustrous red needles, 

4,*^; Milky bmim needlesB-BaA** 2aq : 
j daHt reidisjlll%rown Bsedles or oiimson 
tOArin. 


powder. M. soL water, insol. BaOLAq, alcohol 
and cold HCIA- 

Hydrindin Formed by the ao 

|ition of alcoholic potash upon indin, isatyde 
thio-isatyde, or di-thio-isatyde (Laurent, A. Oh 
[8] 3, 475). White, or pale-yeUow powder oi 
needles (from alcohol), insoL w«eib.4f> sol. boiling 
alcohol. Boiling HNO, converts it into a violei 
powdgr. Hydrindin dissolvcB in warm aqueous 
KOH, and on cooling separate pale-veilms 

needles of a salt Os^h^EN^Og 8aq, whieh^ is 
decomposed by washing wi& water, leaving 
hydrindin. 

Hydrindin disulphdhie aoid, so «^ed, 
0 ,gH, 2 (S 0 ,H)fN 30 g? Formed by the action of 
ammonium s^phide on indin sulplionio aoid or 
on isatin solphonic acid (O. a. A. Schlieper, A. 
120, 20). Colourless radio-crystalline mass, which 
becomes reddish when exposed to air. V. e. sol. 
water, ra. sol. alcohol, insol. ether. In alkalind 
solution it is oxidised by air to indin sulphonic 
aoid.>-BaAUaq: white scales, v. soL^ter, v. 
si. sol. BaOlgAq. 

Lencindin Sulphonic acid 
0 ,jH, 4 (S 0 ,H)jN, 04 . Formed by boiling Ihe f»- 
ceding with baryta-water a. A. Oohlieper, A. 
120, 38). White crystalline mass, sol water, 
si. sol. alcohol. Not reddened by action of 
air on its alkaline solutiplte. On evaporatii^ 
with HClAq there is formed indin disulphonio 
acid.->BatA''5aq : colourless crystals, ^ts solu- 
tion is not ppd AgNO. till NHgAq is added. 

INBIPBBPFEIH is identical with IfaiirNbifs 
V . Imdioo. 

IHBIBETIN V. Ikdioo. 

IKBntirBnrv.lNniao. 

INDIUM. In. At. w. 118*4. Mol on- 
known, as VJO. of element has not yet been de- 
termined. [176^ (Winkler. /. pr. 102, 278). 

S.G. 7*11 to 7*147 (Beich a. Bichtcr, /.pr. 
98. 480) ! '2 7M8, *-£2 7421 (Winlfw, J.gr.W 
414 : lOa, 978). S.H. (0® to 100®) -OSOOS (Bun- 
nn, P. 141, 1). OJi. (0° to 100®) .‘00004(9 
(Fizeau, O. J^. 6% 1125). Characteristio lines in 
^saioD-s^trum 4^0*2,4101*8, 4Q71*8, 4082*7, 
8852*8, 8%4*7, 8267*8, 8255*lh 8088*7, 8008, 
2982*8, 2940*8, 2889*8, 2559*5, 2627*1, 2851*8, 
2806*9 (H^ey, T. 1884. 102). 

* ^e observation of tfULindigo-bliic lines in 
the spark-spectr^ of% specimen of the Hno- 
blindt of Fmiberg in I868^1ed Beioh^ Biehter 
to tift discovery of indiuiv (/. pr. 89? 411 ; 9(h 
176 j 92,480). • 

Oecunviios.~-Xn some ginc-hUnde$ ftom Frei- 
ben fo. *l^.c!), awaCrom Duidumi (Flight, B. 1<V 
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^ 2064), id 6 frpir. Bohemia (Eaehler, J. pr, 96, 
447) ; in Bom6 Italian gaJenas (Dene^i, B. H, 
1249) varions aino^ows (Tanner//. 1874. 
1227) ; inc the fames from zino-ovens (Bdttger, 
J.pr* 98, 26); in some tungsten ores (Hoppe* 
Seyler, 4/ 140, C47). 

Pr^mtiow.-^ Indium is more readily pre- 
pared from sino which* has been made from 
indium-oontaining blehdes than from zinc- 
blende itself. The zinc is treated, for some days 
at the ordinary ternporature, or for a shoi^r 
time at briling temperature, with so much dilute 
HjSOfAq or HClAq that a small quantity re- 
mains undissolved ; the residue contains In, with 
some Zn, and Pb, Ou, Cd, As, and Fe. There 
are many raethods for obtaining In from this 
residue ; that of Payer (A ^.158, 372) is simple, 
and yields very pure In. The residue is washed, 
treated with a few drops of dilute H,SO,Aq (to 
remove any basic Zn salts), again washed 
thoroughly with hot water, dissolved in HNO,Aq 
(any SnO, w^ich may be present is allowed to 
remain), evaporated with excess of H^SO, until 
^aM HNO3 is removed, fand treated with' water ; 
the solution now con^ins sulphates of In and 
the other metals which may be present, but the 
greater part of the PbSO^ remains insoluble. 
Laree excess of NH^.Vq is added, whereby hy- 
droxidescinf In and Fe are ppd. with small quan- 
titi^ of hj^roxides of Zn, Cd, Pb, and Cu ; the 
pp. is well washed and dissolved in the smallest 
possible quantity of HClAq ; the solution is boiled ! 
j/ter addition of NaHSO, until the smell of SO, 
is almost gone ; a basic sulphite of In, 
2In,i09.dS02, is thus ppd. as a fine crystalline 
pow&r. The pp. is free from salts of Cu, Zn, 
and Cd. If much Fe should have been present 
r^in the original Zn, small quantities of Fe salts 
risay ^ pj^. by the action of the air daring fil- 
tration ; ^ this cape ppn. should be conducted 
in COt, the pp. should be dissolved in 
NaHSO^q, and re-ppd. by boiling. The pp. 
may contain Pb salts and traces of alkali ; it is 
dissolved in SO^q,^ which Pb sulphite is in- 


137. For methods of preparing In from zinc- 
blendes o. Beich a. Bichter, J. pr. 89, 441 ; 90, 
176 ; 98, 480 ; Weselskyf/. nr. 94, 443 ; Bichter, 
J.^pr, 94, 414 ; Stolba, 2>. P. J. 198, 223). The 
basio In sulphita may be dissolved in 
0,Aq; after Jwiling off SO^ addition of 
NH,Aq ppts. InO^H,, which when strongly 
heated j^Ids ln,0^ I9 is obtained from the 
oxide by Imating in a stream of pure H, 
(2) by mixing with pure 0, and heating to a very 
nigh t^perature, (8) by heating with an equal 
weight of Na out in small slices, under a layer of 
fused NaCl in a porcelgin OTUcib^ placed in a 
larger Hessian oruoible, decomposing ^ alloy 
of Na and In so formed by water, and meltinff 
with Na,CO, (Winkler, /.pr. 10% 27«. Bfittge? 
(/• pr, 107, 89) recommends to pfL In kcmi as- 
lotions in HjSO. placing a stick of pore Zn 
in ibs liquid ; he washes tfie ppd. metol with 
waler^^piesses it frith the finger, thra kitweea 
and when quite dry fuses it unatr dry 


JVqpartiir^A iUTer-wMieJu^ 
mMf foflir fnan lead ; Isatss t mark^when 


rubbed w- -Liuu-urynwiuuiv. jQieosini 

negative to Zn and Od ; oquoh less volatBsf^han « 
these Qnetals. Unchanged in air at erdinaoy 
temp^raturls; but bufbs to with blue- 

violet flame and brownish fumes, when strongly 
heated in air. OombijJbs directly with Cl, BrfI,.* 
and S when heated. Boiling uater is not de- 
eomposed by In. Splnble fci diluio aofds with 
evolution of H anh formation^of salto In,X. 
where X « SO4, 2NO„ (kc. 

The at. w. of In has tfften determined (1) by 
synthesis of ln,0, from In (Bewh f. Bichter, 
/.pr. 92, 484; Winkler, /.fpr. 94,8; 102,282; 
Bunsen, P. 141, 28); (2) by analyses of In,S. • 
(B. a.^B., Ic.) ; (3) by decomposing NaAnClf by^ 
In, and determining the Au (Winkler, /. pr. 102, 
212); (4) by determining/the V.D. of InCl„ 
“nCl,, and Inul (Nilson aTPettersson, 6. /. 68, 
814) ; (6) by determining the SJH. of In (Bunsen. 
P.14),l). ' 

The atom of In appears to be miiStvaleiif 
(in InOl), divalent (in InOy, and tri^flmt (in 
InCl,), in gaseous molecules^ as the lower 
chlorides are decom^sed by wate# viith forma- 
tion of In and InCl, it is probable that in solu- 
tions of its haloid compounds the atoq| of In is 
directly combined with at least three monova- 
lent atoms. 

In is distinctly motalUo; wjili acid/it evolves 
H and forms salts. A few oasic, afid some 
double, salts are known. In forms an ammonia 
alum. InOjH, reacts towards acids as a fialt-form- 
ing hydroxide. In is closely related to A1 and 
Ga, less closely to T1 ; it is also related to the 
other earth-metals 8c, Yt, La, and Ifb (t?. Exbtik, 
METALS OF THE, vol. ii. p. 424). The investigation 
of In compounds is as yet far from complete. 

Detection and Estimation. — In salts colour 
the flame blue-violet. Kuppe- Seyler (Arl40, 
247) boils c. 1 gram of an In ore with aqua result 
neutralises by %oda, filters, adds Na acetate, and | 
ppts, by HjS ; he dissolves the pp, in acid, and 
reppts. ; the In,S, is then tested in the flame 
after moistening wRh HClAq. The spectral* 
linG^510*2 and 4101*3 are very ebarflkoteristio. 
Boi^mg with NaHSO, causes ppn. of a fine crys- 
talh Je pp. 210^0, .SSOj.SHjO ; this salt is used 
for tne|}stimation of In. 

Indium bromide. luBr,. White cifstallino 
tablets, 7. 8q{. wafer ; formed by heating In in a 
stream of barged with Br, and subliming 
(R. Meyer, ]L 150, 429). V.D. not determined 

Indium enlo^es. In combines with €11 in 4 
^^|rfe pfbpertmns, forming * Ini^p InCL, gni 
• • • 

lNi>iuiaMO|g)cHiioiu3>K. InCl. sMol. w. 148*77. 
V.^J. at c. I1(K)®-1480« -J6*16 (Nilson a. Pet- 
tepMgn, C, /. 6;, 821). ObUined as a reddish 
Waok, vitreeus, radiated, orystalline mass, by 
^stilling InClg(g.f>.) on to In (rather more than 
the caloolated qqpntity), heating for a little in a 
sealed tube, al^ distilling In a stream of 00. 
(N. a. P., f.c.). . When melted Indfongs a dmrk- 
r^ liquid, in thick *Iayen aiqmaring almost 
black, tpeiiqhesoent; gi^ually decomposes in 
moist w, and quickly in water, to tn and Bt0 
iMwy DlcHinniDK. IniU M0I.V 18 



current of dry 
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fiOktaa t^qma if obtained, and i^«oving any 
tdiilAig HOI by hi^ng in dry air-free CO,. 
Unohanged ii^dry air, but deliqnefoes in ordi- 
nary air, Deooiiiltofed by water to In and ftCLAq 

**uonm TitipviOBisB^nGI,, Hoi. w. 219'61. 
VtD, at 0. 850^ m 106*9 (l^son a. Pettersson, 0*/, 
S8, 818) ; atfbrigbft-red h^t V.D.» 118*88 (Y. a. 
3. Meyer, B, 14, 611). InCl, does not appreciably 
rolatilise at 440® ; s* o. 600® volatilisation is 
slow and V.D. is rather higher than that cal- 
culated lor dnCl, ; the normal V.D. is attained 
between 600® and 810® ; at temperatures towards 
1000® dissociation begins, probably into Cl and 
orlnCl (N. a. P., i.c.). InCl, is preparOd by 
heating In or a mixture of ln,0,with G, in a stream 
of dry €1. Nilson A Pettersson heated molten In 
in diy air-free HGl, and then gently heated tm 
InCL thus forced in air-free, dry, U, and finally 
^istillq^n a current offiry, air-free, CO,,»White, 
lustrous tablets, deliquescent ; sol. in water with 
pronffraon of heat ; the solution may be evapo- 
^ted OB a steai!i-bath almost unchanged, but at 
higher Ibi^eratures decomposition * occurs, 
probably with production of oxychlorides. 

InClf combines with KGl, NaGl, LiGl, and 
PtGl^ to form crystalline double salts (B. Meyor, 

160, 1^; N^on, B. 9, 1059). The compound 
EInCl^Rll.8U,0 separates in quadratic crystals 
from a solution of the mixed salts in proper 
proportions on evaporation. 

Indium cyanide v. vol. ii. p. 332. 

Indium hydroiulphide. The white pp. pro- 
duced by adding NH, sulphide, or KHS, to solu- 
tion of an In salt, after addition of tartaric acid 
and NH,Aq, is probably a hydrosulphide ; when 
dried, H,S is evolved and In^S, remains (R. 
MefMi A, 160, 42^. 

^Indium hydroxide v. Indium oxides and 
hydroxide, • ^ 

Indium iodide. Ini,. Y.D. hot determined. 
Yellow, crystalline; very hygroscopic; may be 
distilled in dry GO., ; ea|ily melted to a dark- 
reddish-brown liquid. Prepared by heating In 
in I vapour (B. Meyer, A, 150, 144, 429). • 

lodium oxides and hydroxide. In^iorms 
two oxides, InO and In^O, ; the V.D. of thither 
has b^n determined ; the existence of inter- 
media^ oxides is probable. In^O, forms at 
llhst one hydrate 1]^0,.8H,^ ^e oxides are 
basic; only salts oorresponomg V ln,0, have 
Seen isolated, althougBthelojyer gxide is said to 
iisrolve in ^ute acids with(%t decompoeition ( 
into In ana^,0,. • 

lKi>xnic*MONOxix)B. InO. Mol. w. nBknown, 
ks the oxide Ifksn# been ^olatAsedf* Obtained 
>y hohting 10 , 0 , mV. at o. 800^ until the txide 
»ecombs almost black and water is no^longer 
solved. Forms a light, loosj^ ^4der, which 
luiokly oxidises to yellow Ip,0t, if brought into 
^ir before it is qpite oold. • Yexy pyrophoric. 
InO is changed by cone. HNO,ii(l to ln8NO, wjthi 
evdloti<Bi of NO ; dUote^acids flissolve it slowly 
witliont aroarent formation c# In,Q, or In 
^^inkler, i p*. 94, V; 95, 414; 06, 444; 102, 

kn)zu¥ osQUiolmii. ln,l)a. Md^w. un- 
known as the oxide has not been vmatilised. 
8.0. 7*179; tbH. (0^(to®) *0807# (Nilson a. 
Fettirssptt, B. 18, lim. Obtained by ppg. solu- 
tion of ii^ In palt by NH.Aa. waahhur and heat - 1 


ing the pp. ; or oy nesting Ii^ full redness in; 
air ; also by strongly heating in carbonate os 
nitrate. A yellow pOIrder ; becomes beown on 
beating but yellow again when o 8 ld. (It is 
doubtful whethef pure ln, 0 , is yellowish or 
white.) Very infusible; r^deed toemetal by 
heating with G, or in^, or #ith Na ; reduction 
in H begins at c. 190®»200®, and at o. 808® InO 
is formed {v. supra), Soluble in acids, quickly 
Oil heating, forming salts In, 8 X (X^SO,, 2NO^ 
Ac.). * 

® Oxides intermediate between InfFand ln,0, 
possibly exist. By heating ln,0, in H to o. 200®, 
a greyish-blue body is obtained probably ln, 0 , ; 
at 0 . 230® a green substance, probably 1046 , 
remains (Winkfer, lx,), • 

InDIUU luO^H, OT lo^OySHgO. 

I^Formed by ppg. a solution of an In salt by 
NHj,Aq, washing the pp. and drying at 100®. The 
pp. by NH,Aq is gelatinous and resembles 
AiO,H, ; in air it dries to horn^i^siqpuransparent 
lumps. Insol. in NH^Aq, easily sol. in KOHAq 
or NaOHAq; dissolves in atids to form salts 
In.3X (X»BO„ 2NO„W((^.). A series of veiv 
unstable hydrates of InJO, probably exists (ef. 
Carnelley a. Walker, 0, J. 63, 88). 

Indium oxybromide. 1%e white amorphous 
solid formed by heating 40,0, in Brva^uris 
probably an oxybromide ; this substemoe is said 
not to be decomposed by heating with acids or 
alkalis (B. Meyer, A. 160, 137). 

Indium oxychloride, men In01,Aq Is 
boiled down to dryness, the white residue Is pro- 
bably an oxychloride. • 

Indium salts. Not many salts of In have been 
isolated and examined. They are obts|bed by 
dissolving In or InO,H, in adds, and evaporating; 
and in some cases by ppn. from other In sal^ 
in solution. The chief salts are the eorbowdUi 
nitrate^ sulphate^ and a bofie suiphstte (v. Oab- 
BONATEB, Nitrates, Ac.). The sulphale forms an 
ammonia alum, In,(SO 4 h-(NH«)B 04 . 24 H,O ; 
but with K,S 04 and Na^S^ll forms double sul- 
phates In,(S 04 ),.E,(Na,)S(J 4 . 8 H 30 . 

Indium sulphide. In,S,. Mol. w. ^^iknown 
as oompoimd hag hot b#en gasified. Obtained by 
ppg. a neutral ow feebly acid solution of an In 
salt by £[, 8 , and drying the pp. ; also by heating 
together In and S, or |n,0, and S. A yellowish- 
grey solid. If ln, 0 , is heated with 8 a^ Na^, 
and the fused mass is treated with water, 
remains as lustrous tablets resembling mosaic 
gold (Winkler, Ic,). In, 8 , is infusible ; with acids 
it gives In salts an^H,S (Beich a. Bichter, le.). 
Heated in air it is bufnt to In^O,. « Agoordte to 
Winssinger {Bl, (2) 49, 452) In,^ is obto^ In 
aqueous solution in a colloidal form, by passing 
^8 into InO,Ha suspended in water ; tha dark- 
y^ow liquid thua obtained can be fraad fktun 
H,S by boiliiig ; ii is ebagulated by aaatio add 
and also by 4alt8. For reactions of alMl iul- 
phidbs with In salts v, B. Meyer, kc. 

Potassiuafi and soditim, mdimii 
S|S.I 8 ^; Na,SJnjS|. Fora^ by fusing together 
1 pt. ln, 0 „ 6 pts. audit pm. KtCKXorNi^,. 
The K salt Mmams as%rapinih-xaa auamUo 
tablell on lixiviating tiie fuMman wiA water ; 
the Na salt goea inkf sduthm and sepamtsa on 
standing aaKaJEii«BfHtO irtiiob an diy^glfi 
Na^InJS, OLMSE?/. jpr. K 9. 

Mii MJ|P»*1C« 



i •iNDOGm 

f 

DfBOGSK j|^ ^NDoxm 

IHDOGENib ACID v, Indoxyuo acid. 

IKBOGENIDE OE EENZOIG ALDEHYDE 

OuHiiNO L 0,H,<^^C:CaCA- BentyU 
idem [176°]. Obtained by heating 

indoylio aoidwitibenzajdehyde(Baeyer, B. 16» 

2197). Long flat orange ne^les. Sol. alcohol 
and chloroform to yello^sh-red solutions, which 
have a yellowish-green fluorescence. In 
and strong HGl it "dissolves with a deep-red 
colour ; ih alcoholic EOH with a greenish-blue, 
which gives the indigo spectrum. 

fa)-IHDOGENID£ OF !//•ISATIII’ is Indibubin. 

?/3).Ind^enide of tfr-isatin is Indigo. 

Indogeihde of ethyl-tf^-isatxQ is EthyUindi- 
rubin v. Indigo. • 

IKDOOENIDE OF n-HITBO-BEirZALDEa 
HYDE 0„H,.N,0, i.e. 

p-NUro-benzyl. 

idMA-^’indoxyl, [273°]. Formed by adding an 
acetic acid solut^n of p-nitro-benzaldebyde to 
lan aqueous solutiotK of indoxyl acidiflod with 
ECl. Bed needles (^eyer, B. 16, 2199). 

IHDOGEHIDE OF PYBUVIC ACID C„HoNO, 

»A ^;B[,<;^®>C:0»(e.C0^. [197®]. Pre- 

pared by*hdding HGl to an aqueous solution of 
indoxyl arfJ pyruvic acid (Baeyer, B. 16, 2199). 

Bed needles. Easily soluble in alcohol and 
acetone. Dissolves with a red colour in alkalis, 
with a blue colour in cone. H2SO4. 

niDOlNE v. Indigo. 

UDOIB U. Ketole. 

Mol. w. 117. [62°]. (254°) (Giamician a. Zatti, 

••B. 22, 1980). V.D. 4-45 (calc. 4-05). Occurs in 
^raialt quantity in human excrement (Brieger, 

[2]€7, 133).f 

FormAiion, — 1. By passing the vapour of 
oxindold <p?er heated zinc -dust (Baeyer, A, 140, 

296; SuppL 7, 6^4 Engler a. Janecke, B. 9, 

1411). — 2. By distilling with zinc-dust the 
^elloi%produot of the action of tin and HGl on 
indigo (B.).— 3. By fusing o^^ro-cipnamio acid 
with KOH and iron filings (Oaeyer a. Emmer- 
ling, B. 2, 679 ; Z, [2] 6, 213 ; Beilstein a. Kuhl- 
berg,'A. 163, 141).-^. ]|p)rmed to the extent of 
6 ^.c. in the passage through a red-hot tube of 
di-ethyl-o-toluidine, in less quantity from di- 
methyl -o-toluidine, in small quantity from 
methyl-ethyl-aniMne, ethyl-aceta^de, and di» 
ethyl- aniline, and in trifte only from ethyl- 
aniline when subjected t9 like treatment (Baeyer 
a. Garo, B. 10, 692, 1262). — 6. By digesting 
albumen with pancreas and water at 40° to 46° 
for several days (Nencki, B. 8, 836 ; Kiihne, B. 
i, 206). According to Higrris and Tooth (J. 

Physiol. 9, 220) its formation is Jke to a special 
micro-organism.— 6. By distilling albumen (Ipt.) 
with KOH (8 pts.), the yield being about •€ 6 p.cu 
(Engler a. Janecke, B. 9, 1411 ; fUncki, J.pr. [2] 

17, 98).— 7. By ^stilling (3,4,l)-nitro-p#opoi]^l- 
benzoic acid with lixfle (Widmann, B. 16, 2652). 

8 . By boiling anihne^th ni-chloro-acetic alde- 
h^e or witn di-enloro-di-ethyl oxide (!B|9rliner- 
blaiL Af. 8, 180). — 9. By heating v-ohloro-o* 
amido^Btyrene with NaOEt^at 165° (Lipp,B. 17, 
8067).~>10^ Aether with athape, ethylene, 
and Jbopylene, by the distiUation of o-cumidji|p 


rW-horm (Piretf,_flf. 


, the dzf distillation of i , 
oxami<^aoid (Mfiuthner a. Suida, Jf.7, ^8).V 
12. Erom phenyl-ethylbne ditoHnefl sncces« 
sive oxidation with OrOg and distillation over 


zinc-dust (PrudhommB?. 
fusing carbostyril wh 


t, 

potasfl fMorgan, O. N, 
86, 239).— 14. In sn^ quantity, by heating the 
phenyl-hydrazide of pyruvic acid with ZnOl, at 
200° (B. Fischer, B. 19, 1667). — ft. By distilling 
calcium phAiyl-amido-aoetate with calcium 
formate (Mauthner a. Suida, M. IQ, 268). 

TreparaMon, — 1. By heating aniline (60g.) 
with an equal vCflume of water with inverted 
condenser and gradually adding di-chloro-ether* 
(25 g.). After boiling for an hour the excess of 
aniline is distilled off, andfthe residue heated 
jitbr 6 hours at 220° (Berlinerblau, M. 8, 180).— 
2. By distflling a mixture of calcium phenyl- 
amid^ acetate with caHtuQ formate, ex&acting 
the distillate with ether, shaking the After witB 
dilute acid to remove aniline, evaporaH^g; and 
distilling with steam. The indole is purifi^ by 
conversion into the picrate. The field is 5 p. 0. 
of the theoretical quantity (M. a. S.). 

Properties. — Golourless lamina ; sol. hot 

water, v. sol. alcohol, ether, and ligroin. Beadily § 
volatile with steam. An alcoholic solution, 
acidified by HGl, dyes pine-wl^d yiHow. Has 
a peculiar, but not very powwful, odoilf. It is 
a ve^ weak base ; with cone. HGlAq it forms a 
sparingly soluble salt, decomposed by boiling 
water. 

Reactions. — 1, Suspended in water and sub- 
jected to the action of ozonised oxygen indole 
is converted into indigo and resinous products 
(Nencki, B. 8, 727, 1617). Indigo appears in 
the urine after subcutan^us injection oLindole. 

2. Aqueous GrO, yiold8'*#*bulky viol^-brown 
pp., insol. ethpr, chloroform, and benzene,'^ si. 
sol. alcohol, mrming a red solution, sol. cone.# 
HGlAq (E. a. J.).— 3. Heated with Mel it gives 
di-methyl-quinoline dihydride (Giamician a. 
Zatti, B. 22, 1980f— 4. When to an aqueous 
solu^n of indole there is added a few cm. 
of eHGlAq, and then a large quantity of 
fumjhg HNO, (previously partially freed from 
nitrou% fumes by evaporation), a r^ pp. is 
formed which may be purified by section in 
alcohol and^rec^itation by adding etlilr. ^is 
substance, if-cmrod nitroso-indole nitrate 
G,gH„(NO)lLHNOg, forms minute red needtes, 

V. sol^watejfdhd etl%r, v. sol. alcohol, Aearly« 
|%lsol. dilutw nftric acid. IP dd^iiates shaip^ 
when«bu5ated. eAlcoholic ammdhinm sulphide 
reduces ifltroaD-indde ni^te to so-ca^ed hy- 
drazo-indole D,gH,^g (?)^which forms vellow 
nqedtos, sol. al^hol and ether, melting af 140° 
to a deep^lhe mass. Acids and alkaUs oon^rt 
it into a dark-brown colouring-matter termed 
azo-indole byJ^qpcki. 

Picrate «l,H,NOA(*OJ,OH, Long red 
glittering needles. ^ • 

Aostyl ^dsriva%iv6 0,HgNAo. [183°]. 
From %id9le and AcgO^t 190° ^aeyer, B. 18, 
1814). Lopg needles (from watei^ or four-idded 
pyramids (by suftlimationn * ^ 

• > O.CO.CIH, . 

(/B).AtotyMadoll(m4^ , Ustkyt 

indyl ketone, [190° oor.]. Obtained by heai^ 
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l*S?^ White OMdleg. Sublii^esm’ 
floljoold, V. sol. warm water 
TO ^ene; be exited from its aqueous 
»lutmn by ither^ Gives indole when heated 

•od w ^ oily ijhenyl.hydrazide. Potash fusion 
It. mto mdole (i8)-cvboxylic acid 
^^^J^^^“tical with that obtained by oxidising 

Pjorate. 
bqpzene. 

neeSes*^ ^AC(NOH)Me. C144°-147°J. •\fhite 

_ • , • C.CO.CH, 

DUcetyl-indole OA§>CH ! J 147 °- 150 ^. 
D, t. e . • N.CO.CH, 

heatiri^ indole (a)-carbozvllo acid 
and separated from the preceding by 
Its greater soluljility in water containing Na-,CO, 
benzene (Zatti). Needles (by 
sublimation}; si. sol. boiling water. When 

Sa1et}}S.dT“““ ‘‘ 

Referees. — Di . ohlobo ■ indole, Benzyl - 
WDOLX, d|ETHNa-INDOLE, MeTHYL-ETHYL-INDOLB, 
Ethyx-indolb. • * 

lioindole is Di-phenyl-pybazinb (g.ti.). 
Bi-indole v* Indoline under Indioo. 
Ketin-indoleCANO? Obtained by treating 
?;;®??oro-mdole (^loro-oxindole chloride) with 
M passing in SO,, and ppg. 

^2, 1813). Amorphous ; 
insol. NaO^q, v, sol. alcohol and ether. Not 
voltige .with ste^ Its solution in HOAc 
coBhrs pine- wood red. On dry 
distillation B yields indole. 

INBOLE (a) -CABBOX YLIC *ACID C„H,NO, 
[20PJ. 

the phenyl-hy- 

7^“^. Py^vio ether with ZnCI, ad IQS® 
(B. Fischer, B. 19, 1667 ; A, 230, 140 .-J. By 
(methyl.ketole)U pt.) 

H^Of^from the dissolved product; the yield 
if over 60 p.c. (Cjamioi^P- ’ - 


Zatti, Rend, 
From ac6tyl-(a)- 


nSdles”*^* “ oo8a*aB«. Idio» 

Uethyl-ethtr'iUtL'. nSV^. Naedim. 

Indole 7 «).oarj)oxylio wU ^ 

f Pomjfd by fus- 

mioiM, Mapianim a/^atU^TsIl! 678^im 
Obtained also bj fusing (fl)-acetyl.indole with 
caustic ^tash (Zatti, S 22, 664)/ Plates (from 

»ni i!’ on fusion. SI. sol. beLoM 

and boiling water, m. sol. alcohol W ether, 
almost msol. ligroln. Its aqueous 
evolves CO, on boiling. With isatin and H.SO. 
It gives a brownish-violet colour. Iteammoi^ 
salt gives ,PPs.^ith CuSO, and wA FeOl- It 
idoes not yield a j^ric acid Compound, 

Indole di-carboxylio acid 

[above 260®]. Ob- 
tained by saponifying its aci(f e*he*r, which is 

prod^t of the condensation W hydraziffo-benz-* 
010 ether with p^uvic Ilpr, is heated with zina. 
dust (Boder, A. 236, 169). Slender needles.^ 
hot alc^ol and acetic acid, al. sol. ether and 
water. Does not colour pine wood. Decomposed 
on fusion giving off CO,\id yielding a woduot 
that behaves like indole towards pln#wood. 

Mono-ethyl cfAerEtHA". [2B0®1. Yellow 
needles (from HOAc). ^ ^ *ouow 

hA J Alkylated derivatives of indole may 
be formed synthetically in the following ways : 
(a) By removal of NH,from the phenyl-hyto-* 
zides of ketones, aldehydes, or ketoidq aoidz. 
Thus with the phenyl-hydrazide of Jkoetdne 
CAN.,H:CMo.,=NH,-fC.H,<CH^OMe, and 
in like manner from the phenyl-methyP-hySf. 
zide of pyruvic acid CJI.N^MeiOMe.CC^H- 

NH, + (E. Fisolver, A, 286, 

^ f eliminatioiv)f NH, from alkylated 

CH- 


j^ccad. Line, [4] 4, 746) 
methyl. in^lc ^ C,HS<5Xo*^Cfl^e^by potash I 
fusion (Oi^cian a. Magnanim, Jf. 21, 673);^ ^ 
Pr<yer«es.-— Needles (froA waW)»*M. sol. 
^t-water mi ben^e, v^ol. ^coh^Iand ether. 
May be sublimed ifl plates, b?t suffers ptrtial 
decomposition thereby. At «30® it s^ite up 
wopd’aJidifled with 

«aa H,SO, It ^ve%a reddis]»vi.let colouration. 
.l/TS •oifccompou»i oryatalUamtii. 

“d di. 

»■ B^t’a mfthod ( Magn.nini , I 

a S8i WM},. PbtaMd by b^ng the acid w'thtj 


di-pyrroles : — 

C(®sH,) -- CH—CH C(C^) 

0 • •*! . I II 

CH-NH*-OH-OH-NH-OH 
C(C,H,)=CH-0-C(0,H,)j. 

■* « Vh 

OH = CH-0— NH -/ 
(Dennstedt, B. 21, 8429). (c) By heating* (fl). 
bromo-S-Met^-propioiKo acid with aromatm 
amines (Wolff, B 21, 3368). Thus o- or 
toluidine gives tri-fhethyl-indole ; (ffl-naphth^ 
amine gives di-metlfyl.(8).naphthiUole j wl& 
ethyl-aniline forms di-meuyl-ethyl-indole i 
0„H,.NHEt -h OH,.CO.CHBr.C^.OO,H 
- HBr + H,0 +/!0,+ O.H.<CM^OMe. 

Indoles ms> be converted by alkyl iodides int# 
derivatives of quinoline dihydride : 

8HL 
hy. 


INDONAPHT.a*«««. nypotnetioal hy. 
droeSrbon 0,H. or which Itands 

in the r^tjpn to indole that naphthalene 
la^e ™nameind#wehMaliwbeenpr<J|^^ 



lin)&NAPUTH£N]j!, 


tiiesamehydToetrBon (ltoser,2f.34t,l32) ; v. also 
Mktbtl-xndonaphthbnb. Besides the methods 
mentioaed below, indonapKthene derivatives may 
be formed bV condensation of naphthalene de- 
yCO . tiO 

rivatives. « ThnrO-H^ I , a product of 

• ^cyacicci, 

the chlorination of (3)<naphthoqumone is con- 
verted by cold aqueous ImOH into 

.0(0H).C0aH t 

(Zinoke, B. 20, 2894) which 

may be oxidised by chromic acid to 
0,H4<^QgQj^C01,. [69®]. 

UTBONAS'ETHENE DIHTEBIBX cab. 
BOXYLIC ACID 0„H,oOa i.e.^ 

04 H 4 ^^P>CH.C 02 H. HydrindonaphtJiene 

carboxylic (jfid. [130®]. S. ’833 at 100®. 

Formatwn^-^* By heating the correspond- 
ing di-carboxylic acid until the evolution of CO.^ 
•has ceased, and diAillin&the product (Baeyer a. 
Parkin, jun., B. 17, ll)gj^2. By the action of 
(1 mol. of) •»-di-bromo-xylene(o-xylylene bromide) 
upon aceto-aqetic ether (1 mol.) and NaOEt (2 
mols.) and saponification of the product with alco- 
holic EOH (Scherks, B.^18, 878). 

Properties.— Colourless needles (from water) ; 
may be distXfted when quickly heated. SI. sol. 
cold water. On oxidation with EMnO^ it yields 
phenyl-glyozylic acid. It forms abidkywhite 
silver salt, si. sol. hot water. 

^ Indonaphthene dlhydride dioarbozylic acid 

Formed by the 

action of di-w-bromo-o-xylene on malonic ether (1 
iflpL)and NaOEt (2 mols.) in ether (Baeyer a. Per- 
kfi? juii., B. 17, 122 ; Perkin, jun., C. J. 63, 7) ; 
the resuitii^ ether bf ing saponified. Trimetric 
plates ; m. dbl. hot water, alcohol, and ether, si. 
sol. cold Wa^er. When heated above 200® it 
gives off CO| and iWcs the mono-carboxylic 
acid. — ^AgjA" : white amorphous pp. becoming 
oiTstalli^ ; si. sol. water. *' 

IND0NAFHTH0QUIKPN£tlfH4O2C.«. 

[181®]. Di-keto-indonaph- 
them, Di-keto-hydriTidene,^ Formed by warming 
Ita otrboiylio ether C.H.<^^CH.COJSt with 

alkalis (Wislicenus, A. 246, 361). Best obtained 
by acidifying an aqueous solution of the sodium 
derivative OgH 4 :Ga 02 :CNa.CO^t, extracting with 
ether, and Isavi^ the ether6d solution to stand, 
when GO, is given oil. 

Propertiee.SmsB. needles (from benzene- 
ligroin) ; y. sol. hot alcohol and benzene, m. sol. 
ether and hot ligrom, v. sh soU coldc ligroln and 
water. Dissolves in alkalis with inftnse yellow 
eolonr. 

PeoefioTM.—l. Gives a phenyl-hydrazfde 
[163®] crystoisiqie in* 

yellow needles, insol. watlSsr an| ligroln, v. e. sol. 
ether and benzene.' .Wifh phenyl hydrazine at 
10(P it ^ves rise'to a di-phenyl-hydr#iide 

which form, flesh- 

’eoloured plates []i71®], and^ whei? d^olved in 
HfSO/is Aoloured deep bluish-green li^ FeOl, 


WislicenuE^. Efitzle, A, ^2, 78).— 2. For^ a 
nitrost-derivative 0,H4<^^^0:N0H • 

[198®]*cry8taUi8ing from HoijO*ln triangular 
plates.— 8. Bmtoio aldehyde at 120® 

W<^>0:OHPh CKvm with' 

bromint a oompoonf C,R,-^^Q|^OBr, [177*^ 

crystallising Jn plates, m. 8(^ hot alcohol 
and HOAc, v. sol. ether and OS, ((/.• Zincke, 

B, 20, 8216). This di-bromo-derivative, 
which is also formed bV tiie action of 

^ CO O.NH, 

bronfinr) on 04H4^ || and on 

N3(NH)-0Br 

A /CO C.NH, • 

. I) , is converted by the action 
\C(NH).CH 

of alkaK into bromoform(^hthalio aoid,4uid the < 
oomponnd pi8°], tlWio. 

Br forms again the original OJQ,^^^OBr„ 

while 01 forms O.H,<;^^CClBr , [147»] 
(Zincke, B. 21, 2394). The corresponding 
08ll4<^Q^CCl3 [126®] is formjff by ffie action 
.CO. CO 

of chlorine on C^H.^ I dissolved iq 
\CCl2.CCl, 

aqueous NajCO,. 

Indonaphthoquinone oarbozylie ether „ 

C, H,<;^Q>CH.CO^t. [78°J. Formed by the 

action of NaOEt (2 mols.) on phthalio ether 
(1 mol.) and subsequent ti^.yment with Av^tio 

ether, the product C4H4<^^Q^Na.CO,^t 

being treated with dilute H2SO4 (Wislicenus, A. 
246, 349). Slender yellow needles, insol. water, 
V. e. sol. alcohol, ethfr, benzene, and ligroln. 
FeCl, colours its alcoholic solution deep red. 
Dissolves in aqueous NojCO,, expelling CO,. 
If its fi^kaline solution be boiled and then acidi- 
fied 00*2 is evolved and indonaphthoquinone libe- 
rated. Itf forms a phenyl-hydrazide. If iCi acid 
solution is boUed ^ith water there is farmed 
C,gH,oO„ whicfi djqp wool violet-red and formS 
crystalline C,tH,BrO, [196®] and C|gHaBr,0„, 
[242®]. 1. ^ 4. 

l^fNaaq: yellow gg^es (from 4 
\rith Mel thee compound 

Me^O,Et, oiys^llisiag in prisms 

[74®] t V. e. sol. alcohol and *ether, insol. water, 
sol. witlf rose colour.— (0,2Ha04),0n:_ 

green crystals (fr^m alcohol). 

nroOHI. lJie,Ketone 

Lumber of the hafioid derirfitives of which have’ 
been described by Boserb^A. 247, 182). jtndone 
may also be vj^Hed as thegaphy^da of tc-ozt« 

ZNDOllAPHTEXim. * O 

UTDOPHAiraE C«^„N404 . cA. blue sohstance^ 
resembliqglndigo, produced, t^ether with naph- 
thyl-purpuric acid, by aiding a hot concentrated 
solution of ^Qy (46 g.K^ di-ifitro-naphthol 
(80 g.) dissolved 4n boilukg water (2 litres) to 
srhioh just enough NH, has been added tp effect 


lfltB.-X-Oj 
wa!br). _ Giv* 



' fioaunaniga, ff. O. 1871, 

•17J. Violet mass "with green lustr^; insol. 
W8to,alooho]| eaer,b*izene, imd CS,j m.sol. 
• ^^4 and norHOAo, forming purpll golu- 
May be sublim^. Nitric acid converts 
U into a browi«sh.red%ody, soluble in alkalis. 
Ferrous suli^hate^mixed with lime reduces it. 
AquMUB EOT forma C%H.KN,0,aq, a body 
greatly tesedbling indigo; NaOH acts in like 
manner. • 

ITO»PmHra (C,ANOS)r‘ Formed by 
sbi^ isaGn (1 jt.) with HjSO, and benzene 
that contains thiophene: dOANO, + O.H S « 
ao + 0, ANOS (BMyer. B. 12. 1*309 1 Ms ; 
18, 2637 : V. Meyer, B. 16, 2893 ; 16, It® ; P. 


INDOXYL." 


39; Gumpert, pr» [2] 32, , 
>r, which exhibits a copp^yi 

1* TIAA/llaa Y 


Meyer^ B, 16, 2: 

278), £lne powuva, nuiuu oAuxuiiia a coppwy 
lustre when rubbed, or small needlgs (from alco- 
hol-phenol). Insol. water, benzene, and ligroin, 
V. si. M. ^oohol, 8ther, and OSj, si. sdf. HOAc. 
IifflifiOi it forms a blue solution, whence it is 
ppd. by water. • Cannot bo sublimed. May be re- 
duced by lino-dust and HOAc to a colourless 
body which is re-oxidised to indophenin on ex- 
posure^ air. Bromo-, di-bromo-, and methyl- 
indophenins may be formed in like manner by 
using bromo-, di-bromo-, or methyl-isatin in 
place oftsatiiMn the above preparation. 

INDOPHENTiLS. Quinonimidesoftheformula 
is an aromatic radicle 
containing hydroxyl (c/. Indamines). Thus when 
a mixture of di-methyl-p-phenylene-diamine and 
(a}.naphthol is oxidised with NaOOl or KjCrjO, 
there is formed the dark-blue indophenol 
yNMo^Cl 

™ 

while p-aaido-phenyl-piperidine mixed with i 
phenol and oxidised by KjFeCJ, forms a similarj 

body €4114^ I (Lellmann a. Geller, B. 

\N.O4H4OH • 


Proper fies.— OIL Not voM^e with steai^ 
Inthepseudo-form CyH4<^H>0H, it is not 

^own in the free state, but di-subalitufion pro- 
ducts of tfr.indox;fl are stable. Nevertheless in- 
doxyl forms condensation pr6feuots,^alled in- 
dogenUes, with boj^es coAaining a CO group, 
in which reactions it must bo supposed jftrst to 
change into the pseudo-form, 
a ReacUons. — 1. In alkaline solution it is 
rapidly oxidised in the air to indigo. FeClg 
I forms a white amorphous body, whioli is imme- 
diately converted by HCl into indigo (E. Bau- 
mann a. Tiemann, B, 13, 416).— 2. Indoxyl is 
not affected by H^SOg or cone. HClAq, but dilate 
HClAq conveilb^ into an amorjlkous red sub- 
stance. — 3. .A s(^hiion in H^S04 treated with 0- 
nitro-phenyUjpropiolic acid gives indoin.— 4. On 
warming with a solution of Na..CO, and o-nitro- 
phenyl-propiolic acid, indigo is produced. — 6. 
By the action of Na^COg upon^malJoholic solu- 
tion of isatin and indoxyl there is formed indi- 
rubia, while with br^o-isatin the product i* 
bromo-indirubin (Baefei). — 6. Bromine gims 
tri-bromo-aniline (E. Baumann a. Tiemann, JB. 
12, 1192).— 7. In alkaline solution K^SgO, forms 
indoxyl-sulphurio aoW^S. Diazo-hmzene chlor^ 

(Baeyer, 


21, 2288) 

INDOXANTHIC 


ETHEB i.t. 

[107’].^ Prepared 

by the careful oxidation of indoxylio ether 
FegClg (Baeyer, • 776). Yellow 

38^ or monoclinic priSlA Sol. water 
On fjjrther, oxidation it gives 

r r\r\ -ni. _ j .. ... 

^ reduction it is 
eSiel, “ 


with 
needles 
ind ether. 

DO.4H.oiL 

reoonvemg into indoxylio efiiel. Decomposed 
ij alkalit ^th formation of antfiraniHc acid. 

• (VH„( 50 )iS 0 ,. [ 113 “]. 

taght-yellow needles or tables. SoL alcolfol and 
jther, si. sol. water. • ^ • • 

ranoXYL C,H,NO If. 

(stable form) & (transition 

formf. • • ^ * 

Formation , — LJBy warmAg potassium in-* 
doxyl-Bulphate witih HOI or H4SO4.— 2. By heat- 
inioxylio aciil alone 04 wiA HjS04 (Baeyer, 
B. 14, 1744). — 8. By boiling o-nitrAgphenyl-aoo- 
tylene with acid ammonium sulphite, and treat- 
the prdBuct wi^ zinc-dust ^md ammonia 
(Bawer, B, 16, 6^—4. reducing isatogen- 
mlphorous acid with zinc-dust and ammonia.# 


ide forms 04H4< 

B. 16,2190). 

Nitrosamin, CH. Formed 

by the action of nitrous acid on indoxyl (Baeyer, 
B. 16, 2188). Slender yellowish needles. Wheft 
boiled with HCl it gives indigo. 

Iso7iitrosO' derivative of ^-indoxyl « 

CO 

OsH^s^j^g^C.’NOH. See oxim of tf'-isiinf. 
Ethyl derivative 

Formed by heating the ethyl derivative of in- 
doxylio acid. Oil ; volatile with steam. Smells 
like indole, and colours ^ne wood, acidified with 
HCl, lq;owni8h-red. Its picric acid com- 
pound C,oH.,NOC.Hg(NOg)30H fortis brown 
needles. Its l^troBO- derivative 

0(,H4<^j^Qj)^0:^forms yellow prisms [86®J, 

sol. alcohol, insol. water, and converted into 
indigo by heating with HCl (Baeyer, B. Iff, 781). 

Indoxyl-sulphnris acid C4H,NS04. Occurs 
in’ the urine of herbivora eind, in smaller quan- 
tity, in that of mftn (Schunck, P,M, [4] 14, 288 ; 
Hoppe-Seyler, 0. B. 1864, 611 ; fi, 8, 79 ; E. 
Baurnann a. Tiemann, B. 13, 408). When in- 
dole is introduced into a dog by injection or in 
food large quantities of indoxyl-sulphurio acid 
appear in^theourine (Jaff4, Fr, 11, 868; B. 
BaumaniPa. Briegef, BT. 8, 264). Indoxyl-sul- 
phuric acid is also formed by adding E.SgO, to 
^solutio^f indoxyl in aqueous EOH^Baeyeiv 

iPotassium salWKA'. Plates (from hot 
alcohol). V. soL watA, Vl sL sol. cold alcohol 
Not affected byXOH^ven at 170°. Decomposed 
bjfhot dilute HOI or HgS04, or even ty water at 
120°, into indoxyl and EHSO4. When warmed 
with FeOlg and_a little HOI it is entirely con- 
verted into kidigoi Indigo^ also formed whdh 
the salt 18 heated alone. 



<in)OXY^IO AOH). 


tnwxnio lent o^b. u. 

(JA<S 5 b^^®' 0 ®»^ (itable form) or 
Q^I.<^>OH.OO,H (tronBiUon form). [123°]. 

Formed fty sapon^ying its ether with fused 
NaOi^ at 180^ ^ite orystaHine pp., si. sol. 
water. In dilate alkaline solutions it is oon* 
verted into indigo by the action of air or oxidis- 
ing ^ents. On heating it splits off CO^ forifi- 
ingindoxyl. * ^ 

Jndoi^lio ether 0,H.N(0H).G0^t: 
Ooloorless prisms, [121°]; dissolves in alkalis 
and is reppd. by 00,. Prepared by redaction of 
isatogenio ether or o-nitro-pheny^ropiolic ether. 
Heated witn H^SO. it give||^ indigo-sulphonio 
acid. On oxidation it gives successively indo-^i 
xanthydio ether O^jEMNaO,, indoxanthio ether ' 
G„H„N 04 , and hydrogen ethyl oxaloxyl-o-amido- 
benzoate GO^t.rX)JlH.G 0 H 4 .CO 2 H. 

Acetyl'iuaoxylic ether 
0 ,HftN( 0 Ac).C 02 Et: white needles, [138°]. 

' Ethyl'indo^ylic^Aher * 

GbH 4 N( 0 Et) .CO,Et : %trge colourless crystals, 
[98°]. 

Ethyl-indoxylie acid 
0 ,H 4 N( 0 Et).C 0 ,H: pl^s, [160°]. Oxidised to 
indigdiby Fe,Gl„ bat not in alkaline solution. 

NiirAo-ethyl-indoxylic acid 
OaH 4 N(NO)(^Et).COj^: flat golden needles. 
Decomposes at about 200°. Formed by the ac- 
tion of nitrous acid on etbyl-indoxylic acid 
(Baeyer, B. 14, 1742 ; 15, 775 ; 16, 2189; Forrer, 
*kl7,976). 

UTDircrnOK. when H and 01 are mixed in 
equal vofames and exposed to sunlight a measur- 
able time elapses before chemical change begins, 
fihmsen a. Hoscoe, who examined this phenome- 
flbn {^f, 1857. S56), regarded the mixture as 
resisting clemical ^aange, and they used the 
term inducHon to express the gradual overcom* 
ing of thi& sesistanq^. The term has also been 
used by Wright, who noticed a similar phenome- 
non in the reduction of metallic oxides by CO 
and H /. Trans. 1879. 475; 1880. 757); 
V. Ghimxoal ohanqb, vol. if p. 749. • 

• M.M.P.M. 

ITOULWES (0. N. Witt a. Thomas, 0. J. 
48 , 112). Goloured compidnds formed by the 
aetim of sach bodies as azo-, amido-azo-, nitro-, 
or lutroso- compounds on the hydrochlorides 
of certain aromatic anflnes with elimination 
of KBL Aniline hydrochloride gives a dark- 
blae colooration with amido-lUo-benzene. Hof- 
mann a. Gtyger (B. 5, 474) supposed that only 
one dye-Btuil was formed: O^HiiNs + G^H^K 
« G| + NH,. In reali^ a ^eat number of 

dye-stuffs are got If the mixture of diazo-benz- 
ene anilide (1 pt), anill]|e (4^t8.),«nd aniline 
hydrochloride (1 pt), which has been left until 
the diazo-benzene anilide has changed ^to 
amido-azo-benzene, be heated <^190° for 24 
hours, crystals of azophenine GmECiE, sepamte., 
This forms gamet-cqjcgired leaflets (from amlline) 
[287°] fo. AzopHUNonE).* If t^^e mixture of ani- 
line, amli^hydrocl^oriae, andamido-azo-^nz- 
ene, tftel heating at 100 ° till azophenilb is 
fonned, be further heated at 125°-180° for 12 
.honrs, the azophenine disappears, and the mass 
toms blue. If itebe slowly coolfd erystals ^ 
fonned. 8 These may be separated from xhe 


mother-li^or (whidh oqpfoini ^indulin| 
washedswith sj^t and iriu boiling water, anil 
recrysj^sed from aniKne m{xed with aniline 
hydrochloride. So obtained, indnlineOB forms* 
glistening brown leaflA, 0 ^HpN,HGl. flili 
insol. cold, sol. hot, s^t, ana er. soL aniline. 
Alcoholic NaOH liberates tly) frea base, which 
forms purple solutio&s witii alcohol and with 
aniline. Induline 8 B is sl^-biue. Its sol* 
phonic acid reeembles that\>f induline B. 

Induline 6 B--G,A,N,. Is formed by heat- 
ing a mixture of amido-azq;>benzene (100 pts.), 
ai^ine hydrochloride (180 pts.), and aniline (800 
pts.). for 5 hours at 110°, then adding more ani- 
line nyOrochloride (65 pts.), and heating to 165°- 
170°. The hydrochloride, ]^'HC1, separates as 
^en crystals. The free base separates from 
aniline as bwlliant green needles. The solution 
of this base is of a dajjc bluish-purple colour. 
The h)%roohloride is insoluble in the miflbl sol-*^ 
vents, and is hardly soluble in aniline. 7 >it dis- 
solves in phenol and in HsSOi, forming a 
greenish-blue solution. • 

Induline B hydrochloride is v. sol. 
spirit, si. sol. water, v. sol. a cone, aquegus solu- 
tion of aniline hydrochloride. The base forms 
a brown-red spirit solution. The sulphonio acid 
is insol. water, but its neutral olhaline^Edts form 
reddish-blue aqueous solutions.* 

Formation of induUnes is due to the dehy- 
drogenating action of amido-azo-benzene, which 
itself becomes aniline and p-phenylene diamine, 
the latter then entering into the reaction. Azo- 
benzene, phenyl-amido-azo-benzene, ohrysold* 
ine, nitroso-di-methyl-aniline, and even amido- 
azo-naphthalene, may be substituted for ainido- 
ozo-benzene, but if instead of aniline o-tol^Ina. 
or naphthylomine be used, iiM^dyes are gofmzo- 
toline, &o). This would indicate t]|at azopn^- 
ine was an oxKlation product of aniline, and 
not derived from the amido-azo-benzene. In 
the preparation of azophenine by heating 
aniline (4 pts.) with tmiUne hydrochloride (1 
pt.) and amido-azo-benzene (2 pts.) at 85°, am- 
moni^ chloride and ^-phenylene-diamine are 
constant by-products, indicating that phenyla* 
tion and reduction of the amido-azo-benzene 
has takeif place (Witt, B. 20, 1638). WhSh azo- 
phenine (400 g^) is boiled with alcohol (4^1itre|) 
and strong kilos.) for 10 hours quinono 

dianUide (] 9 o g.) is fonned. The compound 


verted by l^ea ^g with Ini- ^ 

^ line at ^00° Sito ^zophenine (Band^owski, Af. 

9, 414). Tl^se^aotioos co^rm^the forn^ola 

G.H,^PhH)j^ I proposeS by Eimich and* by 

* • , >N?h , 

Fischer a. Hepp^or azophenine, which is also 
consistent with its foimation from nitroso-di- 

^henylamine G«^^ | yO Fischer^ Hepp, 

B. 80, 2479uA. 676, 26^^. By the actioii of • 
aniline on az(^henine, inouline (6°i^ of the 

formed. A^xture ot 8 B and 6 B induline is * 
fonned by \eatmg jhBitoKMO-dl^ihenyl-ainine 
with aniline ^nd amli^ nydroohlmde in afod- 
diolic solution at 180°. By heating>p-nitrosoHll- 



jl'ftmine (1 pt.) with aniline hj€ioohloride 
^ r f ]jU.) and anMifte (4 pts.) at 186®-140®, 
^ yaiy noh jiffld of in^plme is obtainea, which 
/shlefly consists df 6B* If pure azoph^ne is 
at 140° ^th eqo^ parts of aniline and 
anuine hydrocillihiride 6) induline is almost ex- 
dusiyely foi^fied (Fischer a. Hepp, B, 20, 2484). 
By the action of azo>, nitro-, or nitroso* com- 
pounds on m-Arp-diamines, indulines which are 
soluble in water are* formed, e.g» paraphetiyletie 
hlu$^ • 

EosindullneO«H„N,i.e. 
O.A(NPh).^§pj^OJH,. [125"]. Formed by 

the action of nitroso-phenyl-(a)-naphthjdfl3nine 
hydrochloride on aniline and- aniline hydrochlor- 
ide at 120° (Oe Jibcher, B. 21, 2621). Formed 
also by oxidising tri-phenyl-tri-amido-naj^- 
thalene 0,,H,(NHPh). [1:2:4]. %od plates, 
ialmosb>jbsoL waterf m.^1. alcohol, v. sd. benz- 
ene ^^duoed by HI and P at 150° to a 
yellowish-red bjise and aniline. Zinc and 1101 
give naphthene and aniline. 

Salt8.-%'HG1 Uaq : reddish-brown prisms. 
—B'PyPtOl,.— B'HjSO^aq.-B'HNO,. [281°].— 
Piorat^: plates, insol. water. 

IHDYL PHENYl KETONE CAEBOXYLIC 

ACID 0!B..CiaO,H,<SH^O-CO.H. Benio- 

indole carboxylic acid. [285°]. From the eso- 
benzoyl-phenyl-hydrazide of pyruvic acid by 
heating with ZnCl, at 220° (Buhemann a. Black- 
man, 0. J, 56, 617). White needles, si. sol. 
filing water. Decomposes on fusion. 

INOOEK V . Musclb. 

nrOSIC AOU) OjoHuN^O,, ? occurs in the 
mother-liquor in the preparation of creatine from 
ileslW(Liebig, A. 317 ; A. Ch. [3] 33, 129). 
Clcours to ^6 extent of p.c. in the flesli of 
lens. Pigeon’s flesh and hurngn flesh contains 
lone (Gregoiy, A. 64, 106 ; Schlossberger, A. 66, 
)2). It is found in some fish (Limpricht, A. 133, 
101 ). . 

Prepamfion.— The filtrate from which crea- 
tin has separated is concentrated, them mixed 
with alcohol till it acquires a milky consi|9£ence, 
and left to itself for a few days. It then deposits 
a orydalline mixture containing the iaosates of 
Na and Ba. The crystals are dissolved in hot 
^ater and BaOlj added. Th^^alt ciystallises 
on cooling. • 

Uncqystallii^blft; v. sol. water, 
Corminga,j||)|itiqn with a flavo^ of baoth, vdienpw 
alcohol p^% it as an amorphous |owd». Inflol. 

j, i|>ur-sided prisms, 
iL— BaA" 6 aq : ptisms. 

• • • • • 

nrOSlTEOAsOr Phaseomarfhite. [217°] 
fllaqnenne) ; [22o° oor.] (Fiokr. (319° in vacuo) 
[MJ. S.G.(of OAiO«2aq>4l-524. B.G. (of 
0 , ‘ 


•ther. 

Salts.— 

r. ooL water, insoLi ' 
B. *36 at 16°. 


(of 

1ft i-762: S. (of C,a,0,2aq) 10 a02g 
(fTa. T.); 18 at »° (BSck). 5.0. 666600. H.F. 
811600 (Berthelot ^ B 6 C 0 ura,fG. H. 105, 143). 
Discovei^ by SohdNr (A. 78, 89(2 ; 81, 875) in 
tiuscular substanM (ft, Wr^muscle). It occurs 
•neoially in the neart, but also ht ihe lungs, 
Uoneys, liver* and spleen of oxen (oloetta, A. 
09, 289} Jn tte brain^ oxen (W. Mhller, A. 103, 
140), in htumm Mdi^s, and*in the urine in a 
saseof^ric^Ps disease to the amount of *1 p. 


INOSim* 

and sometimes iit healthy urine (Kiilz, FV. 1& 
135). Found also in birds, in oephalopo^ (Kru- 
kenberg, J. Th. 1881, 048), and in the d|^h of a 
youngporpoise (0. Jacobsen, A. 157, 227). Inosite 
occurs in green kidney beans {Phamkis vul- 
garis) (Vohl, A. 99, 125; 105,080), i% the green 
pods and unripe seed^of peel (PisMW sativum), 
in unripe lentils {Brvum Lens), in the hnripo 
fruits of the common^acacia {Bobinia Pseud- 
j^aeia), in the heads of the common cabbage 
{Brassica oleracea, var. eapitata), in foxglove 
leaves, in extract of digitalis, in the leaves of the 
dandelion (Taraxacum dens leonis), in |K>tato 
shoots, in green asparagus and in its bernes, in 
Lactaria piperatus, in Clavaria crocea (Marm6, 
A. 129, 222), iw the leaves of the Common ash 
(Fraxinm excelV^) (Gintl^ J. pr. 104, 491), in 
"grape juice (Hilger, A. 160, 333), in young vine 
leaves (Neubauer, Fr. 12, 45), in walnut leaves 
(Tanret a. Villiers, A. Ch. [6] 23, 889 ; 0. B. 86, 
486; Maquenne, C.H. 104, 225).^ * 

Prepamfion.— 1. Walnut leaves are extracted 
with water. The brown liquid is treated, at 100°,* 
with excess of milk or j^e, filtered, p|^. wi^ 
lead acetate, again filtered and treated with am- 
monia and lead acetate. The crude lead com- 
pound of inosite is treated with dilute sulphuric 
acid, and the inosite p^. with alco^l and 
ether. It can be further purified by rc^ryAdlisa- 
tion from hot dilute acetic acid (Hilger; Ma- 
quonne).— 2. The fresh-chopped tissue is covered 
with water, and allowed to stand for 24 hours 
in a cool place, with frequent stirring; the liquid 
is then separated, and the residue pressed ; thsa 
solution is heated with a little acetic acid to 
separate albumin and htematiu, then ^rainea, 
evaporated on the water-bath to one tenth, ppd. 
with neutral acetate of lead, and filtered ; 
the filtrate is mixed with basic acetate x>f Iw, 
whereupon inosite is thrown down ^ combina- 
tion with oxide of lead, Iccompamed by urio 
acid, cystine, and other substances. The pp., 
after washing, is decompfised under water by 
HjS, and the liquid filter^ from the sulphide of 
lead ; it then sometimes deposits cryst^of urio 
aoid,an4wheiyfapoc^tedto a small bulk on the 
water-bath, anm mixed with alcohol till a tur- 
bidity is produced, it yields crystals of inosite 
(Gloetta).— 3. Cryst^s of inosite may often be 
obtainea by evaporating an aqueous liqaid con- 
taining it, and ^ding three volumes of alfi^ol 
to one of the boiling liqaid (GooperLane, A.ll7, 
118). 

Properties.— lA^noclinic crystals (containing 
2aq) a:b:o » 1*090 : lfl'535 ; 111°«89'. Efflo- 

resces in dry air. At 100° it gives off its water 
of crystallisation. It has a sweet taste and is 
optically inactive. SI. sol, cold dilate alcohol, 
insol. absolute flcolml and ether. Boca not 
combine wfth NaOl or KOI. With lead sub- 
acetate it forms a gelatinous pp. which may be 
0sH„0^2Pb0. Inosite does not react with 
phenyl-hy^rtsine (E. Fischer, B. 17, 5^). Ino- 
sitelS not turned brown by boiling alkalifl,or by 
boiling dilute H^SO^ It dbes not reduce Feh- 
ling’s solution bxft fonfts a green pp. It will not 
un^rgo alcoholic fermentation, hi presence of 
decaying cheese or of putrid meat and ^udk it 
forms butyric an^ lactic acids. Sodium-amalgam 
does not affect inosite. Incite does not fora# 
an%oid solution with borax. 
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Beaetions,-—!. Evaporated with nitrie acid 
it leaves a residue which gives with GaCl^ in 
ammoaiaoal solution # rose-red colouration 
(colour teA).— 2. When a solution of inosite is 
evaporated neai;^ to dryness and a drop of mer- 
curic nitAte solutmn is added there is formed a 
yello^ pp. which turns r«d on warming (Gallois, 
Fr, 4, 264). — 8. Heated ^ith oxalic acid it gives 
CO, and formic acid. According to Lorin {Bl. 
[2] 48, 286), this indicates that it is a polyhydjic 
alcohol. — 4. HIAq at 170° gives a trace of ben^ 
ene, pheifbl, and tri-iodo-phenol [163°J.— 6. ft 
forms no addition products with chlorine and 
bromine.— 6. It does not reduce boiling ammo- 
niacal AgNQ„ but on adding EOH a minor is 
formed.— 7.* acid oa^itea it to OO, and 

formic acid in the dbld.— 8. B!Mn04 gives COa.-i 
8. Cone. HNO, at 100° forms oxalic acid, but in 
an open dish on the water-bath it gives on eva- 
poration %whit^ substance which dissolves in 
water, and tlie solution, mixed with alcohol and 
evaporated, then deposits black crystals of tetra- 
oxy-quinone. HHO, ako forma rhodozonlo acid 
^aquenne, Bl. [2]%^, 290). According to 
Maquenne this reaction, and reaction 4 indicate 
that inosite is hexa-oxy -benzene hexahydride. 

Hcxa-acetyl derivative GgHg(OAo)H. 
[212^ (234° in vactiof. From inosite and AcGl 
or Ac^O. ^Sublimes at 200°. Insol. water, sol. 
hot alcohcf and Ac^O. Saponified by alkalis 
and strong acids (Maquenne, C. B. 104, 1719 ; 
Bl [2] 48, 68). According to Fick (C. 0. 1887, 
462), the acetyl derivative is C^^HjACjO, and 
melts at 216° cor. 

Hexa^heneoyl derivative OeH^(OBz),. 
[268°j.* Minute needles. Insol. all usual sol- 
vents. 

\ Hexa-nitroxyl dflrtootti;cOeHa(ONOa)3. 
*NUrd-inosite.' [120°]. Formed by adding a 
solution 0t. inosite|in fuming HNO, to cone. 
H,S04. Mhybe crystallised from alcohol, a crys- 
talline tri-pitroxyl ^derivative being left in the 
mother-liquor. Tnmetric tables; insol. water, 
V. sol. alcohol. Detonates when struck. Gold 
alooholio EOH decomposes it forming^NO^, the 
inosite being completely broken up. When 
boiled with alcohol and a littlb H^SO^ the pro- 
du cts ar e nitrous ether and inosite. 

XmiLlH (O^HioOsIxf o 4 G,,Hi, 40,2. Helenin. 
AUmUn. Menyanthin. Dahlin. Synanthrm. 
SimsUin. Mol. w. 1980 (by Baoult’s method. 
Brown a. Morris, 0. J. 66, 464). [160°]. S.G. 
1'35 (Eiliani) ; 1-3# (Payen) : 1*46 (Dubrunfaut) 
1*47 (Dragendorff). [ajo-— 86° (Dubrunfaut, 
C. B. 42^808); — 86*6^(Lescoeor a. Morelle, 
a B. 87, 216); -40° (Lefranc, /. Ph. [5] 2, 
216). H.O. 684900 (Berthelot a. Yieille, Bl [2] 
47, 868; A. Ch. [6] 10, 469). H.P. 230600 (B. 
a. V.) : 197000 (Yon Beqhenbirg). • A starch-like 
substance occurring in tne roots cf elecampane 
(Inula Selenium) (Yalentin Bose, A. D, 1804), 
wndelion {Taraxacum dens Imnisl chicory 
{Cichorvuim Intybus), feverfew {J^/mthrum Par- 
ihewuml and me|d»w saffron (polchdcmn au- 
timndle); in the tif^rs nf toe potato, the 
dahliai wd the Jerusalem artichoke (HeUanthus 
in Lerp manna (from Eued^tus 
dumoca), and in certain lichens {Lichen fraxU 
^ ueut and Lichen fasiigiatueS), Sinistrin, from 
the sea-onion (Viirginea Sdillal fb perhaps iden- 
tiaal'wilhiiMilin. / f ^ ^ 


Prepa^tun^.— The i^ely divided rMta aia 
boiled with water in presdhoe of a smalf quan- 
tity of CaCO,. The ^Irate is cooled by a freez- 
ing-nnzture, and, after thawidt; the ice, filtered 
again. The pp. is dissolved in hot 
and the filtered solutlm agaill subjected to the 
action of a freezing mixture^ the nrocess being 
repeated until the inlilln is perfectly white. The 
inulin is then freed from traces Sif levulose by 
treatment with 97 p.c. alcohol, and is finally dried 
over sulphuric acid. It BtUl, howeveiv contains 
about *6 p.c. proteid matter corftsponding to 
‘1 p.c. nitrogen, ^d also ihinute traces of in- 
organic substances (Eiliani, A. 205, 147). ^ 

i^n)perties. — White powder, resembling 
starch. Tasteless. Occurs also in a gum-like 
Of homy modification, prooably as a hydrate. 

sol. col<^ water, v. sol. hot water, insol. alco- 
hol. The powder is coi^osed of minute spheres 
(Sachille). It melts atflfiO*, becomin^ehangedi 
to amorphous * pyro-inulin ’ (Prantl, H ^ P. 
19, 513, 677, 641). Inulin is ijpry hygroscopic, 
and even when dried at 100° it^cqmposition 
appears to be (CuHioGJ^Hp (Eiiiani). The 
aqueous solution of inulin does not form a jelly 
like that of starch. It is not coloured blue by 
iodine. It dissolves in cold aqueous EOH and 
the solution, when acidified, ^^poi^ after a 
while unaltered inulin. It dissolves in am- 
moniacal cupric oxide solution (Cramer, J. jor. 
73, 16) the solution yielding after a few hours a 
copious blue pp. (Schlossberger, J, pr. 73, 373). 
It dissolves in an ammoniacal solution of nickel 
oxide. It does not ppt. load acetate or suk- 
acetate, but with a solution of lead acetate con- 
taining ammonia it gives a white pp. Inulin 
is not ppd. by sails of Fe, Cu, Hg, Ag, or Au. 
Inulin forms with alkalis«iinstable oomlPffunds 
which are soluble in water and ppd. th«re- 
from by alcohoA When carbonised it emits an 
odour of burnt sugar. It reduces ammoniacal 
gold and silver solutions, but not Fehling’a 
solution. It is not fermentable, nor is its optic 
activity affected by diastase. It is not converted 
into ftvulose by invertin. A solution of inulin 
dissdk'es PbO. Baryta-water gives a pp. soluble 
in excess of a solution of inulin, and not decom- 
posed bf COj. ♦ 

Beactions^l,^\\er\ heated with water at 
100° it is sloylyfhpt completely converted iifto 
levulose. — 2.*Boiling dilute acids quickly con- 
vert it into l(^ul(^e. — 3« Dilute nitric acid^oxi- 
' ^set it to*raoeni9b, oxalic, gljicolli^and formi<k 
acids, hut fo^s neitbersaccharic q^r mucic acids 
(ToUensfi^ 249,^20).— 4. ^loift contact with 
orofnme it yiefis biwmofom, omic acid,' and 
COj— 6. With bromine ana silver oxide it yields 
glydblftc amd, ffrfim the intermediate formation 
of levulose;.— 6^ When heated with haryta-walUr 
small quantities of lactic acid are formed.— 
7. Sodium-amSHgdni has n<s action on inulin.— 
«»8»With chloro-%ulphuri(^ acid (ClSOjH) at 0® 
it forms 04H,fS04H)4(0)Cl([l]D* + whence 
warm water Jloduces legulose (Claesson, J, pr^ 
128, 27). • • 

Aoetyl defiva^ves. Tbisse are bast fonffu- 
lated aa^ivatives of GigHsoO,,. 

Tri-a^tyl derivative 0|2H,.A6,0|9p 
Formed b;^oiling innli^(l pt.) #ith Ao,0 (1 pt.) 
and HOAo (2 ptif ) for lominutes (Ferronillat a. 
Savigny, Z. [2] 6. 609 : Leacnuir 4.^ Morelle, 
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Ke^uIJn. When inulin is heated with cly. 

with dilute 
c<jntains bodies resembling 
fSd^' veryjBluble in wate? 

and on heating yield soluble metinulin^ftd 
f? powerfully laevorota- 
tory as the unalteredSnuUn. Optically inactive 
den^tiyes are also formed, but they are no? 
« leyulosan (Hdnig a. Scifubert, M. 

eloseiT versel, and npg. with alcohol. Inuloid is 
substance, said by Popp 
'v occur in the Jerusalem arti- 

tSit *“ ““ 

T?J: V. Fermkntation, vol. ii. p. 541. 

^ lOD- or I0B0-. Use of this prefix applied 
toi^gani^cpmp^nds ; for lodo- compounds and 
lodo- salts d: the^ment the iodo- compound of 
which la Bought for. or the aalts to the name of 
Thua iodo-chlorida of 
be found under Lead, and iodo-chromaL 
J/ potassium under Chromates. 

lODATES and PEMODATES. Sallt of iodic 
SI “«*. V. Iodine, Oxyadds of, pp 

lODATION V. Iodo* ooupounds, 

UBHTEUO ACU HI. {Hydriodie acid. 

127-53. Solidiftea 
1®!®- 110)a V.D. 63-22. 
o.H.p. (21 -100** ; equal mass of water « 1) *055 

(Streeker. W. 17, 447). ||i.- (20->) 1-397; 

am 1-396 (Streeker, U.). E.O. of HljU v. 

'm ^ T®’ ®' 

(D« Luynes, A. Ch. [4] 2, 385)? 2-0 

''’“P®“r-P'-eaauro of 
•t® • K r at 0“ .. 4 atmos., 

at AS 6 «6-8 atmos. (Faradajv r.* 1846. 170- 
Taluos approx, only), HJ’.'fH.i =-6036° 
^Be<^ H and solid ^to form gaseous Hi- 
lt' A T aiiS f*®®®” eleSfcnts «t lfiP°;j 

FormaHon.^1. 9j direct union 8f H and 
I, by l^smg a streak of H ove^I at a fullaed 
beat ((^urtois. A, Ch. 88, 305, Alerz a. fialz* 
nann, 3.22, 889). Corenwinder pV«s4S H imd I 
heated* to 800°-400° 
77i^.^lso Blundell, 

.C- -R- 85,*34).-2. HI is 
formed decomposing, a metMlio iodide bf 
Mother acid, but a portion of the BiE is generally 
f^“P|?s®ifith seprftion of I^d in some 
2Sf! SoJTi '®®®i4with the other acid, 6.g. 

KI, ISO, and are 

^ ^ exactly 

•qwyaleia qwnti^ ofMjao, 4o Bal^q, and 
•eparatci from.Rpd. BaSO, (P. Jif, [8] 19, 92).- 


oo o?® reaction between Na^Se, (M5ne, 0. R. 

(pia^stone, P. M. [8] 86, 

r‘ S water (folbe, 

jr.^.16,172; Vigi«r, PZ. [2] 11. 126; Petted 
kofer, A. 188, 67). Bieckher (C7.^. 18fi8. 2071 
PI, by lading 1 ii 
CS, and distilling off the CS2.-6. :6tard a. 
Moissan {B. 18, 1862) hea^ I with colophony. 
fr^raUon.-!. Washed H,S is passed into 
® finely.powdered I is sus- 
? (2H,SAq + 2I,Aq « 4HIAq + 2S)? more I 

18 added little by little, and the passage of BLS 
IS continued. When aU the I has been ad^. 
and no brown colour is produced on shaking the 
liquid, the separated S is agglomerateMy briskly 
agitating the vessel^e liquiiis filtered, BLS is 
warming, and the liquid is 

ioqo^^®^a’ at 126®- 

. An inverted untubulated retort with wide 
neck IS a suitable vessel ; the fijB ft passed 
down the neck of the retort by a tube dipping 
mto th^water in which the I is^uspended. The 
HlAq thus prepared m&f be used for making 
gaseous HI or a more cone, solution. About 
^ pts. I are dissolved in the HIAq made as 
described, and the solution is dropped from a 
tap-funnel on to amoriAous P (in a fiaskl 
moistened with HIAq of the same conce;|tra!mn ; 
114 produced is passed through a wide 
U -tube containing glass beads and some amor- 
phous P moistened with HIAq (to convert anv 
^ HI) [PL + 3H,0 + Aa 

= H,P03Aq + 3HI]. If dry HI is wiSied fo^ 
the gas 18 passed through a CaCl, (or better 
oaijj tube and then over P^O^, and collected by 
downward displacement. If HIAq is to be pre- 
pared, the gas coming from the first (J -tube is 
passed into the tubulus of a retort, the n%Dk Gi"! 
which dips a very little way beneath the surface 
of water kept cold by ice this arjngement 
prevents the water from rushing back into the 
containiifg P in HUq, into 
which the solution of I is* dropped, should be 
only very gently wanned for some time, as 
HaPOj, 18 apiong the ^st products of Ae re- 
action, and when this is heated H^POa and PH. 
are formed, the latter of which combines with 
(c/.^annow, B, 6, 1498).— 

2. L. Meyer recommenus the following method 
of preparing HIAq by the formation and deoom- 
psition by water of PI#(B. 20, 3381). 100 g. 

• in a retort, with the neck mclined upwards 
are moistened with m, 10 g. water; a tap-funnel 
(or a funnel into the neck of which fits a glass 
rod) IS fitted into the tubulus of the retort j fig. 
amorphous P and 10 g. water are placed in the 
hmnel, and a single drop of this is allowed to 
flow into the retort^ after a little a drop or two 
more is allovied to foUofr, and a little later the 
liquid 18 added in larger quantities. HI passes 
aad may be collected in water aa deMribed 
' under 1. Notating is required. If more than 
one dr(^) of the P m water,is added at first an 
explosion usually follows.o The I carried over 
is nearly al^epositBd onothe neck of the retort. 

8. 14tftB. KI are warmed ilith 20 pts* I. and 

«s*°of*’n ^ Hf**® (Millon, f. Ph. 

28, 99; Boscoe, O, J, 13. 146).— 4 Wro 

I pt.),’and^ftei e 

warming, I (o nts.l is nlnivlv osIsfAil /iLrA«... n n 
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S8, 478$ ti. Gladftone* P; IT. m 85, 846).- 
S'. 60 g. of oopaiba oil lire slightly wanned in a 
500 OjO. retort oonneotid with a reversed con- 
denser; 20 g. of I are added little by little, and 
the temperatSM is allowed Sk) rise; after a lew 
minntea a r^lar and steady stream of HI 
comes off; wh^ this, slackens the retort is 
allowed to cool some^at, more I added, and 
heating is recommence ; about 145 g. HI may be 
obtained from 150 g. I (Bmylants, B. 12, 20^9). 

8. Kemp (P. M, [8] 7, 444) says that liquid 
HI mayOe prepared by placing H persulphide 
in one limb of a sealed tube and a little 1 in the 
other, and gently warming the persulphide ; HjS 
is evolyed and liquefied, and the 1 ^ssolves in 
the liquid^H,^ ; on then addiifg a drop of water 
(this is done by special^rrangement of the 
tube) HI is produced and liquefied ; no details aie 
given as to now the HI is separated from the H^S. 

Prop^ties.—^l is a colourless, strongly acrid 
gas ; it is ix^pohibustible and extinguishes flame. 
Dry HI is unchanged when kept in closed tubes 
in the dark (Lomoine, J, 1877. 138)4, HI is 
^readily liquefied (v. cme ) ; liquid HI is colourless 
(Kemp, P. Jf. [8] 7,444, says it is yellowish) ; at 
— 55^ it solidifies to a colourless, ice-like mass 
IFaraday, T, 1845. 170). Liquid HI is a very 
bad conductor of electricity (Bleckrode, W. 3, 
161 ; Hittorf, W, 4, 374). HI is very soluble in 
water; the solution contains a strong acid ; afli- 
nity of HIAq is about the same as that of HGlAq 
(v. AmNXTT, vol. i. p. 82). HIAq is a colourless, 
strongly acid, fuming liquid ; the solution satu- 
rated at 0° has B.G. 1*99 to 2*0 ; this solution 
gives off much HI when warmed to dO'^-SO®. 
WhehcHIAq containing more than c. 67 p.c. HI 
is distilled, HI is evolved until the S.G. becomes 
^ 0 . 1*67-1*70 when the B.P. becomes approxi- 
vftatety constant at 127^ (at 774 mm.), and the 
liquid c<gi tains 57r0 p.c. HI; if the original 
liquid contains less than 57 p.c. HI water distils 
over until the acid of 57 p.o. is produced, wliich 
then distils at 127** almost unchanged (Boscoo, 
C. V. 13, 160). By passing dry H through HIAq 
at 15^19°, an acid of constant concentration, 
60*8 to 60*7 p.o. HI, is ol^ainefl j at 1^)0° the con- 
stant acid contains 58*2 to 58^5 p.c. HI (lioscoe, 
l.e.). Topsde gives the following S.G. and com- 
position of HIAq (B. 3,^03; c/. Wright, C. N. 
28,242):— ^ 


Temp. 

aa. 

referred to 
H.Oat 
same temp. 
»■ 

BI0.HI 

Temp. 

« 

8.0. 

referred to 
H,Oat 
■^ame temp. 

P,o.HI« 

0 

18*6 

1*017 

2*29 

0 

13 

1*418 

40*43 

M 

1*052 

7*02 


1*461 

43*39 

t« 

1*077 

1016 , 

tf9 

lvl87 

46*71 

18 

1*095 

12*21 


1^28 

48*22 

18*5 

1*102 

18*09 

13*6 

1*642 

49*13 

It 

1*126 

15-73 

13 

1*673 

60*76 e 

n 

1*164 

19*97 

12*5 

f*6lD3 

52*43 

18*8 

1*191 

!^*63 

14 

1*630 

•53*98 

It 

1*225 

^*89 

13*7 

1*674 

56*16 

18*5 

1*264 

28*41* 

13* 

1*696 

57*28 

If * 

n*274 

80*20 

12*6 

1*703 

f57*42 

18 

1*309 

83*07 

13*7 

1*706 

67*64 

H 

1*847 

86*07 

12. 

1*708 

67*74 


1*382 

,88*68 

• 

• • 
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HI is abcorbed V oh4rco4l $ according to Fan^ 
22,000 gram thermal ^tmits are prod^l^ fof 
every l28 grams HI absorbed (4^ Oh, [5] 1, 209) 

iteactions.—l, HIAq is decomposed by 
trolysis to HlO^q and H (Biche, J, 186%> ipi)c 
2. HI is slowly decoglposed li^sunlightt Wde<^ 
composition proceeds without lumt (Lemoine,/c 
1877. 139). Whenomixsd ^ith oxygen and ex- 
posed to sunlight, even when tk^ gases are dry, 
decomposition occurs, apd proceeds the more 
rapidly the greater the mass of 0 (d^ HOI and 
HBrare not decomposed under <ihe same con- 
ditions) (Bichardson, C. J. 51, 801). HIAq is 
readily decomposed with separation of 1 by exo 
pdbqre to air.— 3. HI is decomposed by hmt to 
H and I, slowly at 180°, quickly at 440° (Haute- 
feuille, Bl. [2] 7, 198) ; thfe dissociation of HI 
'nas been exhaustively studied by Lomoine (v. 
DisbooiatAin, vol. ii. p. 400).— 4. Heated with 
oxygen HjO and I C*e ^rmed.— 
forms HCl and 1 ; with excess of Cl, pro- 
duced ; bromine reacts similarly.— 
and selcnion form H^S, or H, 8 e, and iodide of S 
or Se (Hautofeuille, Bl. [ 2 ] 7, 198f; *in presence 
of water I reacts with H^B to form HIAq and 8 
(v. Preparation No. 1).— 7. HI is witkout action 
on amorphous phosphorus at 100 °, but with or- • 
dinary phosphorus^ even at tlm ordinary tempe- 
rature, it forms P^I^. HIAqi^owljrreactB with 
excess of P to produce H,PO, and PH.l 
[2? + HIAq + SH^O = PH,Uq + HjPOaAq] pa- 
moiseau, J. 1880. 272).— 8. Cone, nitric add de 
composes gaseous HI instantaneously.— 9. Oona 
sulphuric add forms I, and also SOj and £[ 28 .— 

10. Sulplmr dioxide forms 8, I, and 

11. Iodic acid reacts with HIAq to form I and 
H.p.— 12. Very many oxidisers separate 1 with 
simultaneous formation ^HjO; e.g. 

IIClOAq, HCIO^, chromates.— 18. Many mj/kde 
form iodides ^d evolve H, with HIAq.— 14. JkTs- 
tallic oxides and carbonates generally form iod-* 
ides and H^O ; metallic peroxides form the i^bne 
pi’oducts and also s^arate I. — 15. HI produces 
pps. of iodides when added to solutions of salts 
of mgtals which form insoluble iodides, e.g. salts 
of Ag, Cu, Pd. — 16. Potassium pepnangan- 
ate produces KIO,.— 17. HI reacts with carbon 
compounds generally, especially with | such as 
contain the group OH, as an energetio^educing 
agent {cf. BAth^bt, Bl. [2] 9, 8 , 91, 173, 266^. 

Combinc^ions. — 1. HIAq ^ssolves several 
metallic iodifies^ e.g. Bjl,, Fglj, Ptl,,, and Ptl 4 ; 
sonie of dthe ^htions thus ^formed reaef witjjf 
Alkalis andialxaline hydroxides^F" form failts^ 
whicltae probably derived from dbids contain- 
ing I andlhe jnetal, whose Codidb was dissolved 
incHI; e.g. by dissolving Aul, in HIAq and 
addiaiS the salt KAuI^ is obtained; by 
similar r^c\ions the salts Na^tlg, MgPtlf, Ac., 
are formed. 8iioh, reactions render it probable 
that HI comlgnc^ with mpny metallio iodides, 
^nd that the pg^duots frequently react as acids ; 
one or two subh aci^o compounds IfSve been 
isolated, e.g. (cf. Bbomhydbzo ics^ 

Iteaction 7, ^ol. i. p. 5887 ^nd OflLOfHYniuo Acm, 
Beaction 18, yol. li. p. 8).^. HI combines Mliih 
ammomes to fomfNHJ ; [nH*,HI]» 48,462 (Th. 
2', 75).— 8. With phosphine HI combines to tome 
PHJ ; [PII»,HI]-24,1(» (Ogiei^ C. B. 89, 706). 

The solutioa of Him water is attopdeawith 
production of much heat rHIi Aq] « 10,207 (1%% 



lODross. 


IS 


M/. xflomseii's measurdhients c^thah^iof sola- 
4ion Ci '^Aq point to^bo existenoe of 'a hydrate 
HLH-O ; the resolts are similar to tii£ee ob- 


tained for HdA^iihut oaftnot be represeni<^d hj 
db simple a formula (cf. OHLOBEmazo aoid, toI. 

U.VS). . a 

The heat piMuced bywuting HI in wH^O 
with ^uantiti^ of water varying from 200 to 300 
H,0 IS given ^y Thomsen as follows (Th, 8, 

n |:Hr.nH'-'0,(300-n)H*0] 

8 S 

5 1830 

10 630 

20 220 

60 70 


100 30 

The acids HI, HBr, and HGl are 'lery similar 
in their^properties imd pactions. All dissolve 
very freely in water, forming solutions of mono- 
basis the affinities of which arc great and 
approximately e<fual. All combine with certain 
metallic htldld compounds, especially with those 
of Hg, Au, Pt, and Pd, to form compounds which 
are best i;^garded as distinct acids. The thermal 
reactions attending the syntheses of the three 
acids show a gradation. Thomsen (Th. 2, 39) 
gives the^lowffig data 

X [H,X] gaseous, at 180^1 from gaseous elements. 
Cl 22,163 
Br 12,413 
I -436 


X [H,X,Aq] 

01 30,815 gaseous Cl at 19^ 

Br 32,1971 calculated on assumption that Br 
I 18,619 j and I are gaseous at 19°. 

O^the three acids HI is the most easily de- 
Domposed by heat aTTd by oxidisers (cf. Halogen 
mJicENTS, Yok ii. p. 665, where HF is compared 
and contrasted with the other hifloid acids HX). 

M. M. P. M. 


lODHYBBIK V. Glycerin. 

Di-iodhydrin v. Di-ioDt-PRopYL alcohol. 
IODIC ACID V. Iodine, Oxyacids of , n. 19. 
IODIDES. Binary compounds of I witn^ore 
positive elements, i.6. with any element Except 


0, F, or Br. Iodides of ahnost al]|, metals, 
and binary compounds of I with all non-metals 
except TB, have been isolated. Most metallic 
iodides may be obtained bydlTredt, combination 
of the elements ; many are obtained by heating 
I with metallic oxide^ or bjf^is^olving 'metals 
•o# ttieir oxMH in HlAq ; I rcactt.JwUh alkalis a’" 1 
alk^ine h^^fbxides to form iqdidell an^^odates. 


Some noii-mefi]>lli(%iodide 6 are iornsed by direct 
union of the elemests, e.f. iodides of H, Bj*^ Cl, 
Se, B» and P ; Nl, is obtained bv the maotion 
between l 4 |nd NH^q; GI 4 by tne reaction of 
AI9I. on a mixture of GCI4 and GS,. 0 and I 
combine indirectly ; oxides'of I are obtained by 
the action of oxidfteyi on I. Ome non-metallio 
iodides as a class q;re more eas^y decomposeddiy* 
heat than the ohlorides*or brom^es ; oxide of 1 
^is much omre stably dhan oxide of Cl, and no 
oxide of j»ither Br or F has yet been isolated, 
if two doiorides orlSromideswf a specified metal 
are known, the more stable iodide of »at metal 
as a general ru)e corresponds to the^wer chlor- 
ide or bromide, s.p. SnClt an^ SbOlg exist, but 
only S8I» ; FeCfii anrFeOl, are stable, but if 

• • I 


J 

Felf exists ii very^ easily goes, to Fel, and 1; 
similarly with Cols, which exists only in solu-^ 
tion, and very re^ly^parts with I becoming 
CnI, whereas Cu 01 | is more stable &aif OnOl. 
In their reactions with water meta^io lo^des are 
nsnally less easily decomposed ^flan the corre- 
sponding bromides and chlorid^. Metalflo iodides 
as a class dissolve in^ater without chsnge ; 
some, however, form o:^.^odides, e.p. Sbl, and 
Bil, ; and some form oxides and HIAq, e.g. SnI,. 
Mdtallio iodides, generally speaking, are not so 
r^dily volatilised as chlorides or b^romides; 
most of them are unchanged by heat, out some 
are decomposed to metal and I, e,g» iodides 
of An, Pt, and Pd. As a whole, then, the 
metallic iodidei^ are not so num^ous or so 
varied in comp>^ltion as ^ the onlorides or 
V^omides, and they are more stable towards 
heat and the action of water than the chlorides 
and bromides ; they are also less easily reduced, 
e.g. by H or GO, than the chlorid-^s or bromides. 

The heat of formation of a nibtallio iodide 


is usually considerably less than that of the 
bromide or chloride of'itbo liame metaL 
following data are taken frim Thomsen ' 

X [Na,X,Aq] 

G1 193,020 

Br 17M60 

I 140,600 

X [Ga,X*,Aq] 

Cl 187,230 

Br 165,360 

I 134,940 

X [Al-',X»,Aq] 

Cl 475,650 

Br 410,040 

I 318,780 

The diilcronce between the heat of formation 


in aqueous solution of a chloride and the ana- 
logous bromide of the same metal is a^roxi-' 
mately n21,850, and the difference la the ease 
of a chloride and analogous iodide is approxi- 
mately 7152,250. Some metallic iodides ex- 
hibit differences in crystalline form and S.G. ; 
for instance Sbl, forms hexagonal crystals, and 
also exist? in trii^ctrio and in monoclinki forms ; 
Gdlj probdbly eiusts db a white salt S.G. 6*644 
unchanged at 250°, and also as a brownish com- 
pound S.G. 4*626, which begins to change at 40^ 
(v. vol. i. p. 656) ; thc^e are also differences be- 
tween Bil, according as it is prepared by sublima- 
tion or by ppn. 

Iodides are usually aecomposed when heated 
in Gl or Br with , productibn of chlorides or 
bromides and I ; heated in HCl they generally 
form chlorides and HI. Heated Arith cone. 
HjSO,, or cone. HNO„ I is separated, and SO« 
(also sometimes HjS), or NO,, is evolved. I is 
separated from iodides by the action of many 
oxidising a^nts,^ suo’ii as CrO„ ferric salts, 

MnOgfAo. 

^any metallic iodides dissolve freely in sola- 
tions of the alkali iodides, frequently with forma- 
^on Af doiible iodides. An aqueous solution 
of El dissolves much formation of EI„ 

but the greater part of^ the I thus dtesolved is 
ppd. on largely dilating thediquid. Sqpae other 
periftides analogons to El, are knowii ; part of 
the I in such compounds is more loos^ oom- 
bined than the rest, and can generally be rc- ^ 
mopd very^eafUy; Obit in lolitii^tar instance^ 



14 


lOBIDEjB. 


Is ^aced to Coj by sbal^ing with OS^ Some 
iodides, Pil^, Hgl„ oombine with HI to form 
oompounos which are heat regarded as metallio 
mw(H^I^ H 2 Hgl 4 ,*'dro.). Some of the re* 
semblan^ and dilTerenoe^ between the three 
allied olasadb^ohlorides, bromides, and iodides, 
are ootbiderea m the article HiLoosNS, binabt 
ooipouiins or tbs (roh ii. p. 666 ). 

1 M. M. P. M. 

lODira. I. At. w. 126-68. Mol. w. 263-06 
[113®-116°] (Stas); [114-16«3(Bafli8ay 
a. Toimg, 0. /. 49, 460) ; solidifies at 
(Eegnaifit,j:i866.41); (200°) (Stas) ; (184-36°) 
at 760 mm. (B. a. 7., i.c.). Sublimes in. vctciio 
without melting (L. Meyer, B. 8 , 1627). S.G. 
4*917 at 4^-3°, 4-886 at 60°, 4-867 at 79-6°, 4-841 
1 °, 1-82“ * - - 


Fon^twn^l, BJ^ decomposing alkalk 
iodides oy MnO, andi ^ 2 ^ 04 , or by 411^ or b 
and H, 804 , or by NO,.— 2, By heating 
an acidified solution^! an ao£de with FeCttiAc 
8 . By reducing NalO- by SO, ^ ' 

(2NaIoA + 6S0|.k4H,O ** 

- 2 NaHS 04 iq + 8^^^ + y. 

Preparation ,— greater nart of the I oi 
oommeroe is prepared from lotp, vhioh is the 
product of burning seh-plants; the kelp k 
lixiviated with hot water, and tl)<i liquid is ova= 
porated in successive st^es until most of the 
salts except Nrf, NajS, and NajSjO, have been 
r^oved. Enough H 2 SO 4 is added to decompose 
. the B compounds. After exposure to the air for 

at 89-8°, 1-826 at 107°, 4’Mi liquid at 107°, some time S separates, aniSH.and SO. escape. 
8*866 liquid at 161°, 8*796 liquid at 170°; v^l. ^he liquid is then run off and distilled with 


increases for 1° by -000236 (Billet, J. 1866. 46). 
7.1). 0 . 260°-1000° 125-127 ; 0 . 1600° 68 (v. 
Properii 4 % p.^lO). SJI. (solid 9°-98°) -06412 
(Regnault, . Ch. [2] 73, 1). S.H.p. for I vapour 
at 206°- 377 ° (ejual wt. of water « IJ -03369 

•(Strecker, W. 17, 1*294 at 220°-375° 

(Strecker, W. 13, 20). Heat of fusion - 11,710 ; 
heat of vaporisation » 23,960 (Favre a. Silber- 
man^, A. Ch. [3] 37, Al). For vapour pressures 
of solid IP from 58° to 114°, and of liquid I from 
114° to 186°, V. Bamsay a. Young, C. J. 49, 468. 
S.V.S. 26*9. S. *018 at 10°-12° (Wittstein, J. 
1867. 123) ; *016 at 6*3°(Dossios a. Weith,ir. 1869. 
879); 8. in glycerin »1. (Kegarding solubility 
t). further under Properties.) The absorption- 
speotram of I vapour shows numerous fine lines 
extending from the red to the violet. As the 
thickness of the layer increases absorption be- 
^mes very marked in the red ; but even when 
•ffie wAole of the red part is obscured, the violet 
portion rspiains without bands (Pliicker, <7. 1863. 
109; Thafcn, P. 139, 603; of. Conroy, J. 1876. 
146 ; and Salet, A. Qh. [4] 28, 29). The emission- 
speotrum shows man^ bright lines in the yellow- 
green and yellow. By using an induction-cur- 
rent 04 low tension lines are seen ^coincident 
with the dark absorption 4inesi(€alet,^.c. ; Wfill- 
Qcr, P. 120, 168) ; at red heat a continuous 
spectrum is observed. I crystallises very easily 
from alcohol or HIAq, o| by sublimation ; the 
crystals are trimetrio, a',h:c = *4866:1; -7324 I 
(Mftscherlich, B. B. 1866. 416). 

Iodine wm discovered by Courtois in 1811 in | 
the motber-liquor*of kelp after preparation of*| 
Na 2 CO|. Davy {T, 1814. 74) and Oay-Lussao 
(A. CA. 88t 811, 819; 91,%) showed I to be an 
dement, and established its relationship to 
chlorine. 

Occurrence. — Gertain mineral waters contain 


small quantities of freelg AcdbrdingtoWanklyn 
(C. N. 64, 800), the water of WoodSU Spa, near 
Lincoln, is coloured slightly brown by frqe 1 . 
Iodides of Na and Mg, and iodate^f Mg accord- 
ing to Sonatadt ( 0 . N. 26 , 196 , 2831 241 )^ouj 
in small Quantities |{i sea-water ; alkaline iodides 
are found in very madV mingraJ waters ; in the 
ashes ohtmned by ^nung sea-plants, and some 
sea-animisls ; and in certain specimens of fphili 
sali^tri^ dolomite, phosphates, and some other 
minerals. Iodides of Hg, Aa and Pb occur in 
small qnan^^iUsa |p Mexico.* 


addition qjf more H,S 04 and MnO*, and the I is 
collected in a series (^tubulated receivers luted 
one mto the other. For details of nftnufacture 
V. DiOTIONABT or ApPLIBU OHBMISTRXf^* S’he I 
obtained as described is dried and sublimed. 
By slow resublimation fairly purdM 48 obtained, 
but ICy cannot thus be removed. 

The chief impurities in oommefcial I are 
chlorides, water, traces of various sdts, and< 
sometimes lOy. 

Stas {Ghent. Proport. 187)jBveB il^o methods 
for preparing pure I 1 . KJ^s dissolved in its 
own weight of water, the solution is saturated 
with I (about 4 parts I are required to 1 part 
KI), water is added until formation of a perma- 
nent pp. begins. After settling, the liquid ia 
poured off and shaken with { of the quantity ^of 
water required to bring down all the I which can 
be ppd. by this method (the amount of water 
is determined by a preliminary experime|p^ on a 
small quantity of the liquM). The sep^ted 1 
is washed by decantation untilwthe washings 
are free from K, distilled with water from a large • 
retort, allowed to drain, placed over dry Ca 2 NO„ 
which is frequently changed (all other drying 
materials bring impulftties into the I), and finally 
twice distilled after mixing with 6 p.o. finely- 
powered pure BaO. The last traces of HjO 
and traces of HI are thus removed. — 2. N iodide 
is prepyed by adding powdered I to odd cone. 
NH,Aq until the dark-brown liquid is nearly 
colourless; the compound is washed* by de- 
cantation diVl oono. NHjAq until NH 4 I is 
removed, placed on a funnel, the neck of which 
is drawn to a*fiiu 3 ipointfand covered with*oold 
^iateir. ithe black oolbur^#' the com-* 

pound ^j^angds t(vbrowniBh, and (pc^wash-water 
is coloured yeyowish brow^b th% moist iodide 
is pjpoed in teil timdb its weight of water oon- 
tained in a lame glass balloon, and slowly 
heatea on % whter-bath to 60°’-66°, when deoonir 
position occurs cvltJi fonnation oi crystals of 1 , 
solution of I in NH^IAq, and a white salt. 

I which is probai)ly*NHJO« •When the ohange 
rsevms completed the liquid^s warmedita 100 ° 
for a few mmi||e 8 ; if tile temperature is at onoa 
raised aoove 66 ° deooili]^tion oocurs very* 
rapidly, at 100 ° it proceeds with e^ibrive ii\p» 
lenoe, at the ordinary tempeiatnre the uhange 11 
very slow.* After cooling, the solid which icpa-^ 
rates is thrown on to g funnel with drawn-oirt 
neck aud washed with tmter; it is then dis- 
tilled with water from a retort b bo* 



▼oxa^ised), and the I i# dried ^er Oa2NO 
distilling ii^lkpure BaO aa^l 
Beoovery of iodine from labofatorv 
residues. BeHs^in {^.1870. 628) recommends 

if 


lUlilWJS. 
and 


“ * >“8« "““k (“>« S 

““f “?* '’® “^8'i *« the starch, else the latter 

“d cause 

aon ‘*** ^“88 appear, and 

to?fm^Tr”«*‘®®l“® cooling fronf tLne 
io^S^ ^ ^ w®®t“'* ®°^'* ™*®'- " insoluble 

lo^des, e.g. Hglj, are present, Henry IB. 2, 5921. 
heats mth water and granulated Zn or Pe eiini^ 
t-® is produced. The 

**'® recovered I ma^ con- 
veni^lj' be conducted as described by Mohr. 

mnVrn «Ll5“t*’®‘^®®.'®‘" eround with 

touched th^Ir* “® P ®*® P^®*^ ®“ ‘'“c basin 

touches the nm m every part ; the I is placed in 
on the powdered KI is strewed 

«nn P'8‘8 is plaocd in posi- 

‘•y® ®“P PsPcr. 

.1 ®“ ® sand-tray and very 

a^»?A ^ process of sublimation 

should occupy several days. H any ICl is ore 
sent It reacts with the KI to give KCl and I.*^ 
m.r.ri^*?®*r'^8,J*y‘®^'“®8k,eoft, solid with 
Sr *"8.‘f8- ,P8rf®otly pure I is described 
ftiwfn ss '!“*8 black, whether solid or liquid. 

<5* n”'i®®*D ®,*?® ^ transparent (c/. 

Schultz-Sellack, P. 140, 334). i '•/ 

mucoX'^’ ‘h® ''®*’°“® corrodes the skin and 
St f cmbranes ; unsaturated vapour has a 
yidht colour, iaturated vapour appears deep blue 
;n ^rn layers (Stas); aliyer lycentiShick 
18 quite impervious to light (c/. Andrews, 0. N. 

' vapour shows orange-yellow fluor- 

escence (Lomrael, W. 19, «6G); solid I does not 
fluoresce (Stokes), Crystals of I polarise light 
“■ °o^-conduc\)r of 
fn (Jolly. 87, 420). I dissolvesfreely 

m soli^ons of alkaline oxides and in HIAa • 
sohtionsof NH, salts than 
a- Weith {Z, 1869. 379) give 
the following numbers for tht>«. %t i in KiAq • 
P.O. ^ ’ 

l-043a m oln? 1’1382 8|63 7-368 

1-nBM 2 lx 229® 10?86»%877 

I-O^ R-nsfi 5lil2 }<893 41-084 9-949 

i.iiiS S«2? i'”® ^'2110 11-893 11-1«2 

_l 1X13 7-201 6-037 1-2299 ll^6|3 19-960 


■ - — AWVUU 

fa ol ^tnnio acid than 

faster , addihon of -015 parts of the acid in- 
^MS 8. to -42 of 0. 30“ Ad«when 3-3 parts 

80)1 1*1?^* ®' ip la-goUer, Z. 1808. 

•Icohnl fi ®*^** ** ether and 

fa^o ’ ™>lE«Bliydrooarbons ; also sol. 

^SO, (^ihm, ^r/iadd. 7I8), and in SO 

fei’i-r- W*)* iA. ether S 

•Add^n®®^*^o ^ ®"leB, PA.^ 6, 88). 

^thdr^^i*® f*° •*^°8 °”b solli^n of I 
1*9*!* wthdMw^ of noBt of^he I from the 
water; keeot^ to Berthefat a. Jnngfleiwh 


«« T are VlOieirf BOlQtioni 

other solvents are 

sitt*??'™-- 1^*’® «ntfariS.;rt 

hght in the violet end of thg speotnSi no to 
aoBorb the rays of mean refrangibility to the 

t'iSl's’ablfh *“** ““®' ®C“«- »®1“* 

^el, B except the ultra-violet (q)-. 

,1,.’’*’-® ®‘;*i !* ^ ’’** '’®8“ determinef;— 1. By 
changing Agl into AgCl (Berzelius, P. 14. 668 • 
^mas, J. 1869. 3).— 2. By synthesis of ZnL 
•®®’ ^-e^*- ®)-- *- By«nthesis oi 

determining the 
quantity of KI required to ppt. a known quantity 
of Ag dissolved m HNO, (Marignao, Z.e.).— 6 Bv 

euSng/s.H 7f L 8ompounds.i7. By me,? 

AttemptshavebeenmiJeto^etermfaethemol. 

w.oflin solntiou. Patemol.Nasini(fl. 21,21681* 
measured the lowering of the freezing-point of 

l'^ir“th« r®®‘-^ scM produoed by dissolving 
I m these liquids ; th* results point to the 
exisfanoe of moleonles of I, in very di%fa bdizene 
complex moleoul* fa more 
cone, solutions ; the numbers got fcth aoetio 
acid lead ‘o » “ol- w. between I and I,. Loeb 
(0. J. 63, 806) determined the vapour^ressnre 

S™.’ n/r "‘'"“j!? ®“^ ®***®'^ * ethereal sofa- 

is V "8 '■eddish brown, solntions in 08, are 
violet, Loebs results point to the mol.jr. I 

in red Rnlnf.mna onvl n —*.,^1 v-A M ^ . zd 


icBuibB poiHi 10 ifto mol.jir. I 
in red solutions, and a mol. w. between tjndl 
in violet solutions. 

Determinations of the S.O. of I vapour, hr Oa.!* 
n "inmi®“”®®’i®“®®”’ Seville a. Troostfnp to* 
?■ ■'*'”®® *’■8'“ 8f8 to 8-6# (calo. for 

tamed the following results :-,8-86 at 293® 8-72 at 

n. • ■ “• “*'8' (B- dS> 870 ; C. JB. 92, 89) 

?*®WQo«”?**®' *’'8 S.G. remained ion- 

Btont (»8f to of ,700®,*even when pressure was 
diminished, but decreased above that tempera- 
tore, and deor^sed thynore rapidly the morn the 
pressure was lowered? the S.G. deoroased wlto 
rising temperature rapidly to a certain point and 
then more slowly ; at a pressure of 230 mm. 8.G 

162 mm. 8.G. became constalit at o. 1400® i at 

at c. 1360®. At 0. 1700° V. B. corresfl ‘ - 


— . .cxh o. v.ii. corresponds with 

molecular weight =* I (Biltz a. Meyer, J. 29, 725). 
There can be little doubt that these results prove 

I - 4 876) (c/|J)i 8 socutiSn, voL ii. p. 894 ; «. also 
Nanmann, S. 18. 1060). The molMule Llsmow 
Br"*OT ^°®**‘®® **“m either of the mobonlea 

^ is monovalent in gaeeouamole- 
??® *'• ^i®®^! ®f * icn-W^WHlio Moment: it ia 
negative to ^ elementsaxemt 0, P, CS, and Br 
I combmes ^ectly with moA of the metols, mi 

r*anAT*h* ““•'“•tole, i.g. H, Brfol, Be, , 
8, mi P , bin^ oomponnds of I with all non- 

Swa “!S*JPi^!*J”8n.»solated. lisoloeely • 
relaffd to B*0I, and Br : the relktinnBhfn «■ amI. 
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IODISE. 


•id«Md In the ariiole Halooxn ilbjcbnts, vol. l£ 
•p. 68i i e/. aleo Iodidxs in this Tol. p. 18. 

B^acHona,^!. I dissolves very slightly in 
imitsrt tile solution proDably contains traces of 
HL Aooording to Oross a. Higgins ((7. 85, 

225) 1 dissolfiMI slightly in water at 100° in a 
sealed c^ass tube^th production of a little alka* 
Une^odide and ioaate. Electrolysis of lAq yields 
HIOsAq (Biche, /. 18^^. 101 ).— 2 . I does not 
react directly with oxygen^ even when 1 and 0 
are heated to o. 800° In presence of spongjiPt 
(Wehsarg, H. 17, 2896). Ogier (0. B. 86 , m) 
ea*, 3 tha2 if I vapour and 0 are subjected to tne 
silent disdiarge, all the oxides of 1 are pro- 
duced.— 8 . Hydrogen peixmde produces HIAq 
and 0, buiconc. HIAq is decomposed by HjO, 
with sepanition of I.— 4. Hydrogen sulphide is 
decomposed by 1 ih presence of water fonniito 
HI and S ; dry H^S does not react with I.— o. 
With solutions of caustic alkalis^ I forms alka- 
line iodide and ^odate ; aooording to Van Deventer 
a. Yan’t HoKl, £10 is also formed (the proof of 
this is indirect, 0. 0. 1888. 862).— 6. Ammonia 
gas forms NHJ knd K(t;. Combinations, *No. 2 ) ; 
^arnmoma soluUon ft'ms NHJAq and N iodide. 
7. When 1 is shaken with Ume suspended in 
water, a bleaching liquid is obtained which re- 
acts as if it oontaine^Ga hypoiodite Ga(IO )2 and 
Galf> (Lunge a. Sohook, B. 15, 1883).— 8. I va- 
pour hdated with oxides or carbonates of the 
alkaline dearth metals^ in presence of oxygen 
vields periodates without formation of oxy- 
lo^des; with lead oxides various oxyiodidesare 
produced fGrosa a. Sigiura, C. J. 83, 405).— 9. I 
IS oxidisea to I^O^ by nitric acidf chromic an- 
hydridct chlorates^ and some other oxidisers. — 
10 . ^ ^n presence of water acts as an oxidiser 
towards some salts and other easily oxidised 
^rn^unds; arsenious oxide and arsenites are 
oxidned to As^O, and arsenates in alkaline solu- 
tions. Skitphuroia acid is oxidised to H^SO,, 
sodium thiosiUphate is oxidised to Na^SfO^ and 
a Uttle NaHSO, (f ickering, C. J. 37, 128).-11. 
With some carbw compounds I reacts to substi- 
tute I for H, but the HI formed tends to repro- 
duce ^e original compound, ^o that t^e rbactions 
of Iwith G compounds are much lass marked 
than those of G1 and Br.— 12 !^ I dissolved in GSj 
reacts witii ppd. arsenious sulphide fnot with 
orpiment) to give Asl, ai d S ; at a higher temp. 
A^ and I are re-formed ; by distilling AsjB;, 
and I in the ratio Asj&L ; 61 and heating tl\e dis- 
tillate in a sealed tube'to 72° (A 8 l,) 2 SI, was ob- 
tained (Schneider, J, pr, [ 2 ] 86 , 498). • 

OombifuUions, — No combination of I with 
HyO hasabeen isolated.—!. With most metals, 
and with many non-metals, especially with H, 
Cl, Br, S, Be, P, As. According to Holzmann 
(B. 22, 869) Na is scarcely attacked by I when 
the pure elements aresheatSd to^ 00 °. Fe and 
Icombine by shakingFe filings wim 1 in presence 
of water; Fel, is produced, and also Fe^Ojand 
HI probably by the formation a^ decompobitioif 
of Fel, (Fleuw, J, Ph. [5] 16, 62^;i-2. Ammonia 
forms several compounds with 1 ; the nry gas 
isabsorbedforminga&pk-b^eliquid; the volume 
of NBL absorbed varies with temperature, at 20 ° 
it eornsponds to 8 NH,. 2 I, at 80° to NHi], at 0° 
to (NH,V, at - 10 ° to (NH,)J, (Rasohig, A. 
241, 258 ; ef, Bineau, A. Ob, [8115, 80 ; MUlon, 
A. 62, 54). 

• « 


BetscUon anS 1 Is detec 

in sblutioh by the colour whioh it gives to^ 
OHOU and by the fbr^Sn of a deep-blftM 
when a drop of starob-paste is added (</. ! 
champ, Fr, 14, 66 ; Mylius, Bf 20, 688 ; Peraoc 
C. H. 74, 617 ; Duclavr, C. R, 74, 588 ; Goym 
rsder, P. 119, 57; ihasiwelifM> A,B,lt 
181). I in soluble iodides if!| detected by add 
a very little Cl wat£r, or a drop of a solution 
NO, in cone. H^SO,, and thenca little star 
paste. lodates are rMuced to iodides bv SO,i 
alkaline iodatea mixed with alkaline iodides r 
a drop of a weak acid, e,g, tartaflh), give tret 
Many insoluble jpdides may be converted h 
soluble Znl, by treatment with Znandd^i 
HjBO^Aq. Most non-metallic iodides are deco: 
posed by water or caustic ^Ikftlis giving HI 
^Ikaline iodide, l ie estimated gravimetrioa 
by ppn. a| Agl ; iodates are reduced by 
and then ppd. by AgNOgAq. Yolumetricall^ 
is e'lstimated by titration with^ vtandr 
Na^SsOjAq, or standard A8,0, disi^vcd 
NaHGOjAq. The water in sapcples of ordina 
I may be determined by mixing \rith a weigh 
quantity of Hg, rubbing up wi& a little alcoh 
and carefully drying at 100° ; loss of weight 
water (Bollcy, D. P. J. 126, 40). The Quantity 
1 may be determined by dissolving in a oor 
solution of an alkali Bulphite<^ter^ j, ppg. 1 
AgNO,Aq, washing pp. with«NH,Aq to remo 
AgCl and AgBr, boiling with H^O containing 
little AgNO, to remove Ag^O,, washing tl 
residual Agl, and weighing it, after drying, i 
the usual manner (Hesse, A, 122, 225). 

Iodine, bromides of. Two bromides ot 
are known, IBr and IBr„ but neither has be« 
gasified ; attempts to prepare IBr„ analogous i 
IG1„ have failed ffiomemann, A. 189, 18£ 
The combination of I with Br has been'^tudic 
by Balard (A, Ch. 82, 337), Lagermark (B. 7, fO? 
and Bomema!:n {A. 189, 201). 

Iodine monobbomidb IBr. Formula not neces 
sarily molecular, but probably so, from analogy i 
ICl which has been g..sified. Prepared by heatin 
I with rather more than the calculated quantit 
of B- to 25°-50° in a retort, removing excess c 
Br (V a stream of GO,, and allowing tocool. Form 
dark-greyish, iodine-like crystals, melting at 86° 
probabxy sublimes with only partial d^mposi 
tion ; smellq of Br, the vapour attacksethe we 
and muoou^zn^qjbranes. The vapour appear 
red in thick strata (Gemez, 0. B. 74, 1190; 
Soluble in ftlco^ol, GtlGl,, OS,, and ^ther 
. i^lokly d^omi^ed by water«rit\jyeparation r 
7. Berthe|Pt% Oh. [5] 21, 870)jmves the H. F 
of soniPIBr from solid 1 andliqj^Br as ]1, Br 
^deJ&ribedby 


7. BerthelPtli, Oh. [5] 21, 870)jmves the H. F 
of soniPIBr from solid 1 andliq^Br as H, Br 
. 2470. A hy4re,te {Br.5^ deSribed by Umi 
iskuerely a mixture ot IBr and ice. 

•liDXNS iBMfABBOKZDX IBr,. A dsrk-browf 
liquid obtaine4 by heating ex^ss of Br with I [ 
soluble in water ; with alkali solutions foim^ 
bromide and i^date; soloticnin sunlight deoom^ 
poses to HBr and EaO,.<' . 

Iodine, oaroide cf, bdtter osUm CarbOE 
iodide ; v. vdi. i. p. 689^ ^ p 

Iodine, ohlondes of.^ I oombmes lapi^ 
with 01 evetf' ate 90° (Doony a. Maceska, OJfc 
20, 81^ Two chlorides of I have been isolatedc 
101 and ; Id can be gasified without decozn^ 
position, id, deoompovss wheii heated. K&nic 
merer (/.pr. 68, 88 $ B. 8, 489» no^ asserted 



lODlNB, OHLOBIDES OF. 


the nrobtUa niitonM a ietmohlorida lOl^, 
l^at ui^np-dzistenoe of tbis oompoond ffas been 
proved |^. Haimay, 0. J, 85, 169) ; Brenken 
(J8* 8, 487) failed 4oi>rooar» any higher ohlqjride 
by paBBing 01 over Btrongly cooled 101,. By 
addligf I to liquid 01, Ha|nay (0. /. 86, 169) 
obtained a reddlslf liquid^ when the elements 
were present ihlhera^io 1 : 601, bat on removing 
pressure or raising temperature 01 was at onoe 
, evolved. • 

lonim KonooHLOBiDB. 101. MoL w. 161*9. 
[94-2°3; (181-^); S.0. 58*18223 (Thorpe, 0./. 
87, 174). H.F. p, 01] » 2,100 (soHd 101 from 
l^eous 01 and solid I), 6,700ii[solid 101 from 
gaseOas eonstitaents) (Berthelot, A, Oh, [dLai, 
870). V.D. 80*29^t 120®, 83*2 at 612® (Hannay, 


PrifairaUon, — 1. By passing diif 01 over 
I till, liquefaction ocoarseand 
purif;diuL*by distillation with a gram or 
two 9 T7~2. By heating an intimate mixture 
of I with 4 nails EOlO, and distilling the 
product froftor powdered EOIO, (1,+8E010, 
=aK0104+EIO,-»‘E01 + 0, + I01).— 8. By boiling 
I with excess of aqua regiat diluting with water, 
^shaking with ether and evaporating the ethereal 
liquid ^01^^, il^84, 1). 

ProperftM.— ifi^ms to exist in two forms; 
a reddish-brown oily liquid (Gay-Lussac, A.Ch, 
91, 6), and a hyacinth-red solid (SohUtzenberger, 
2, 5, 1). Thorpe (0. /. 87, 176) says that 101 
remains liquid in a closed vessel for weeks even 
in a freezing mixture but solidifies on addition 
of a minute fragment of 101,. If the liquid 101 
is exposed to the air it solidifies after a time 
and is partially changed to IGl, and I (e/. Han- 
ray, 0,^, [2] 11, 816 ; Bornemann,^. 189, 183). 
Aooording to Stortenbeker (B. T. 0. 7, 152), two 
|orms of solid TOl exist, one forming dark-red 
needles melting c. 27° obtained by cooling the 
liquid 101 to ~26°, and another crystallising in 
dark-red plates melting at«o. 14° obtained by 
ciystalllsing the liquid between -10° and + 6°. 
101 smells of 1 and 01, it attacks all mucous 
membranes rapidly and forma very bad sorqf if 
let fall on the sain ; decolourises indigo, does not 
give bln# colour with starch (c/. Ohristoiftanos, 
B, 9, 434). 101 dissolves in alcohol, also in 
HCl&q. Oan be distilled with^l^'very slight 
decomposition (Schfitzenberger, if.^6, 1; c/. 
Bomeipann, A. 189, 183)p ^ v 

e BtacHon^md,* Water decom] poVs 
HCl, HIO„ 1 (Hannay, 0./. [% 11,. 
According to l^fits^berger (Ic.) a c^nf^ound 
lOlHOl is formed (bosses MO, and " 
reaction of water with 101 (c/. also 
18^. 810; and Bornemann, JP, 189^ li 
9. rotash soh^lion produces ElOpond El with 
separation of 1 (H., {.o.).~d. Arnmonia solution 
tongna and N iodide whidh dbmbines with 
a portion ^f the NH, °(BanBen| A. 84, !).--< 
4. Distillea repeatedlV with wtasmm iodide^ 
KOI and 1 are formea.«-c6, Busolves in carbon 
dwuhhids\ when asatiftated solutionis distilled 
OOli^and OBd, are firmed (He 2.of).-6. With 
i^y metals 101 reacts to form chloriftes and 
i^des (H., {.c.}, c.p. with Hg, Sn, Sl)^Bi, Al, 
Hg, Na.^7. Witn mmuiric eupno oiids^ 
and lead perMsids, fonns chloriAi and iodides 
VoL. la. 
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with evolution of D and separation of I.~ 
8. Bgpoehloritet and cMoratss produce iodatea 
with evolution of 01 (He^,B.8, 89^.>-9. ATsr- 
ewie chloride forms a pp. of B^l, (Eime, F. pr. 
11,^^).— 10. Stanppns ohloride j^uces SnOl, 

With hydn^en ekloMe to 
form HOlJOl ; a yellow, wolatile, unstable com- 
pound; produced by dissolving 101 in water, 
extracting with ether, and evaporating (Sohfits- 
enberger, C. H.84, 889). 

^oniNB TBicHLOBiDB 101, Mol w. unknown ; 
decomposed by heat to 101 and 01. 1B.G. o. 
8*1107 (Ohristomanos, B. 10, 789). [26°] (Trapp, 
J. 1864. 810) ; [83°] (Ohristomanos, Z.C.). H.P. 
(Berthelot, A. ChAS] 21, 870) [1, OlH- 21,700 

T/tt mL-. ttAA 


a J. [2] 11, 819).a Absorption-spectrum oil from ftpeous constituents ; 16,800 

vapour w. Gemez, 6. B. 74, 660. 4 0^ 


and 1) by the 
Trapp, 7. 


[101, 01^ a 9,600 solid product from solid 101 
and gaseous 01. According to Brenken (B. 8, 
487) 101, is partially decompos^ whan it is 
melted. Stortenbeker (B. T, 0. 7,^162) gives 
M.P. as varying from 20° to 60°, but says that 
at pressure of 16 atmos. the M.f . is definite and 
« 101 °. 

Preparation,-^!, By leading excess of dry 
01 over I or 101 until yellowish-red crystals are 
formed, and then sublimigg at as low a tem- 
perature as possible in a stream of 01 (Brenken, 
B, 8, 487). — 2. By the action of HOI ofi warm 
powdered HIO, ; 01 is evolved (Ditte, A. 166, 886). 
3. By the action of POl, on 1,0, .<~4. Ohristo- 
manos (B. 10, 484,789) recommends to lead dry 
01 and dry HI into a well-cooled glass receiver, 
keeping the 01 in excess (HI + 401 ■■ HOI + 101,; if 
HI is in excess the reaction HI + 101, HCl + jUEOl 
occurs). To prepare small quantities of 101^, fay, 
in a bulb tube, Ohristomanos leads dry 01 through 
the tube, cools the place where the 101, is to be 
deposited, then allows dry HI to stream thrSugh 
the tube, and finally leads dry ^ again, ttll parts 
of the apparatus being gently ^^^ed e Aept that 
where the 101, is to be formed^ 

Properties,— k citron-yellow, crystalline, 
deliquescent solid. Very disagreeable smell; 
attacks ihe*eyes a^ nose. Can be kepf un- 
changed only in dry Til (Hannay ; Ohristomanos). 
In air sublimation* with partial decomposition 
begins even at -12° (O.j. Complete decomposi- 
tion into 101 and 01 oeSurs at o. 70°--80°, even 
in an atmosphere of 01 at pressure of 760 mip. 
(Melikpfi, B. 8, 490). According to Brenken 
iB. 8, 487) 101, does not melt when heated, but 
jTOOomposes even in |n atmosphere of 01 into 
^101 and 01 at o. 26°, the temperature varying 
according to the pressure. 101, is soA water, 
with partial change to 101, HOI, and HIO,; at 
100° this change occurs suddenly and oompletolv 
(Bornemann, B. 10, 121 ; Ohristomanos, {.o.). 
Sol. benzene, s^. ooto. HfSO,. 

BeacHonsA. With lootsr to form 101, Hd, 
and HIO,; in cold water a part of the 101, remains 
dhohafiged ; in hot water the change is oom- 
pleto; tk 100°fit occurs very rapidly.— 2. With 
cawtic alkaUs^ chloride and Iodide, chlorate and 
iodate, of the alkali i(ge prt^^c^ (Ohristomanos, 
Z.O.).— 8. With excess of ami»o«ta,HH4Cfi,NH,I, 
and NLitre formed ((^*~ 4. Nitric add produces 
01 ana I (0.).— 6. Bydrogen iodide in excess 
forms 101 and HOI (0.).— 6. Carbon disulphide 
produOffS SOini S bhlonfle. the uOntinn AAntASna 
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SCy«I (0.) (c/.W%.P.128,"469).-7. Carfcw 
diosi^ pas^ oVei^BBlafoira a little OOGl, (0.). 
8. lOlsAq shaken with silver (mde forms AgCl 
and HIO„*heated with excess of Ag-P, Ag 
periodate (Philljp, B* 8, 4).—^. Hydrogen has 
no actionrat the ordinary temperature; when 
the ICJli is slight!^ wamjed HOI+101 are pro> 
duoed ; at a higher, temperature Hd, HI, and I 
are obtained (0.).— 10. Potassium and phos* 
j^horus bum in IGl,, forming chlorides and 
iodides (G.).--ll. ICl, oxidises hot sulphurous 
acid solution to SOaAq, and hot /srrozts sulpha^ 
solution to ferric sulphate — 12. On carbon 

compounds the action of 101, is to chlorinate; 
e,g. even in the dark forms GaHaClOa 

with simultiSiieeus produotiop of HOI and ICl. 

Iodine, oyanides*of. Better called Ovanooe^ 
SODIDB. V. vol. ii. p. 818; and Gtanubio iodide,' 
«. voUii. p. 820. 

lodiie, ^ fluoride of. IF^* A colourless, 
strongly smeCiif^ and fuming liquid ; does hot 
solidify at —20^ ; obtained by decomposing AgF 
by I. Attacks gL.sB and Si at red heat; no 
motion on Hg or Pt ; ^composed by water to 
HIOs and (Gore, 0. AT. 24, 291 ; Macivor, 
a N, 32. 232). 

Iodine, hydride of, Iodhydbio acid, p. 11. 

Iodine^ nitride of. Better called Nitrogen 
lODiDB (q. V. in this vol.). 

Iodine, ^oxides of. The only oxide of I 
which has been certainly isolated is 1,0, ; the 
existence of lO^ is probable. Other oxides have 
been described, but the proofs of their isolation 
are very meagre. I and 0 do not combine 
direci^^ Wehsarg (B. 17, 2896) passed I and 0 
over spongy Pt heated to c. 300° without obtain- 
Jng any compound. According to Ogier (0. B. 

72^ when a mixture of I vapour and O is 
submitted to the silent electric discharge all the 
oxides of hAre prod^ ced. l^O, is the anhydride 
of HIO„ which acid is known as a definite stable 
solid ; 10, (if it exists) is not an anhydride, it is 
said to combine with ^2804. The hypothetical 
anhydride of periodic acid, IjO,, has not been 
isolate&t The heat of formation of I2O2 is a 
large positive quantity '•« 0. 4£r,000. I2O5 is a 
much more stable body than any of the oxides 
of Gl; no oxide of Br or !^has been isolated. 

XoDiNB PENTOXIDB. I^O**. (lodic anhydride.) 
w. unknown, as oxide has n(ft been gasified. 
S.O.C 4-487 (Ditto, 4..^.-*t4] 21, 6); S.S. ^ 
4*7987 (Kammerer J. pr. 79, 94). O.E. 0°-61°, 
- -000066. HJP. from solid I [P, 0*] = 45,029 ; 
P*. 0», A^« 43,237; [I*0“, Aq]- -1,792 {Th, 
% 164). 187-4 at 13°; S.G. of this solution 

«■ 2*1269 (Kammerer, P. 138, 890). A white 
crystalline solid; crystals belong to trimetric 
system (Schabus, J. 1854. 8i0). , Produced by 
slowly heating dry HIO, to 170°r Melts when 
heatM to c. 800°, with decomposition into I and 
0. When HIO, crystallises from solutions^jon-^ 
tabling crystals of IjO. %£S said to ac- 

company the mO, (Bammelsberg). Sol. ttrater; 
insol. ether, alooh^ GHOl,, GS« or G^H^ (Ditto, 
(7. B, 70, 621). lsP« ditsolvSs m water to form 
EIO,. ^The general reactions of l^O^ are tlmse of 
an mddiser : GO passed over warmed laO^wormB 
GCL and I; 80s SO,: H,S produces HI, 
HsO, S, and I ;(HG1 forme IOI4.. aM H^O ; NH, 
on heating gives £(g0, N, and 1 (Ditte, NO 


dues not tiMi w!Ui l,0/j[E8mmerer, J, pr, \ 

94). «'c 0 0 

' OomUnations,^!, According to ESmmei: 
(/.pr*^8, 72) when dry SO, isapdssed over L 
heated to 100°, a part of the SO, is oxidise 
SO,, a little I being seppated, e^d then a yelk 
crystalline compound 6I2O5.SO, is formed, i 
soon as the oompoundis formCd thd^S0,mu8t : 
stopped. The compound is decomposed by moi 
ture, even by exposure to ordinary air. Dit 
{0. B. 70, 621) says that in this reaction only 
and SO, are produced. Accordir^ & Web 
(P. 20, 87) the compound £20,.dSO, is formi 
by heating the constituents in a sealed tube 1 
c. 60°, ^nd pouring off excess of SO, ; the oof 
pound is decomposed above 60°.r-*2. By heatii 
]^0, slowly to 30°-40°, or m<n:e quickly to 13C 
tHe hydrate Sl^OyB^O is said to be formed. Ditt 
however, sa^s this is only a mixture of 1,0, ai 
HIO,.. ' 

Nitroso-derivative{7).By troating^rf ect. 
dry finely-powdered I with c. 10 times itl‘'(^e^g! 
of the most cone. HNO,Aq, dt a mixture 
equal parts of cone. HNO^Aq and H|S04, a looi 
flocculent yellow powder is obtained. This su: 
stance was regarded by Millon {J. pr. 34, 319) ( 
be a compound of I, 0, and HNO, ; according ( 
Kammerer {J.jpr. 83, 65) it is LO^fNO),^ but r 
analyses are given. The subsj^^oe i^extroma 
unstable, it cannot bo dried over CaO withoi 
decomposition; it is decomposed by water ( 
HNO3, HIO,, and 1. Heated in GO,, NO, ar 
1,04 are formed. 

lODINB DIOXIDB Or TETBOXIDB. 10, Or 1,0 

This substance probably exists as a definif 
compound. One part of perfectly dry I is rubbi 
in a basin with 10-12 pts. cone. HNO,Aq S.C 
at least 1*486, until a loose flocculent yello 
powder is produced (v. supra ) ; excess of acid : 
poured off, the powder is placed in a fuiUK 
stopped with asbestos, and is then dried on 
porous tile, and finally over lime ; HIO, and 
are then removed by washing with water an 
then with alcohol (Millon, J. pr. 34, 819, 837 
10, i£! described as a sulphur-yellow powder, ui 
changed in air, decomposed to I and HIC 
by heating in air to 170°-180°, insol. cold watei 
but decomposed by boiling water givin(» I an 
HIO3, not acted on by alcohol. Warm HNC 
produces HIO, and I ; but H0SO4 dissolves th 
substance, a»d ofi^booling crystals of H2SO4.IC 
separate ; H^lAq forms 101 and G1 ; aqueou 
alkaU Bol\itions ^oduoe*^iodates, but alcdholi 
Elutions of^ltftlis are said th fo^i^ed liquid' 
oontaicilpg very instable oompoi^i. 

Other Stnpoundspf iodits a/nd oxygen bav 
been described,'^ but it is vity doubtful whethe: 
any definite cpmpound except 1,0, and probabh 
IO3 has bem* isolated. By the action of ozoiif 
on I,JAndr6W8 a. Tait obtained a yellow powder 
supposed by spm^' chemists to be 1,0 (A. a. T 
Pr. 9, 608 ; no analyse)^ gfVen). Ogier (C. B 
8!8, 957) asserted the fori^ion of 1,0, by thf 
action of ozocised 0 ^n 1 ; ne described it as ^ 
yellowdeliquescent powdbf decomposing at 125°-= 
180?, with evolution of 1 and 0, giving HIO 
and I with water.** Millon pr. M,^8d6) snp 
posed had obtained I„0|, by exposiiig to moisi 
air the piMnct of bcttling i()th cono. H,SO: 
until both I an^O were coming off. ESmmerer 
{J. pr. 88, 78} treated ^0, with 60^ and 


loiKw 



tttt prodabt 
tainad a brownish-ye 
Ifiip These substenoe^^ 

Benflieser fin 183^ (i.<l 
aio, («. PefitxW^ 
wateriandthftt«afo..l80' . 
remains; possibly I^Q, may.*: 
but Ramwi<|j 8 berg ( /. pr. !(,; 
imposition ofi^lOa begins ari33^, and Lang- 
tila iJ.pr, 66 , ^jpats ^e decomposition tem- 
perature at 130" 

Iodine, olyacidi^f. The only oxyaoida of I 
which are certainly'^nown ar^IOj and HJO^; 
both are solids. There are indications ofihe 
existence of HIO in aqueous solution, but niimer 
this acid nor an^ 04 its salts has been actual^ 
isolated. The periodiotloid corresponding wilii 
HOIO 4 has not been isolated, but mpgiy salts of 
the form M'I 04 are knoviy^ ; the periodates form 
•everalOemplexserieSof ^Its whereas all tne per- 
chloealfli belong to the series M^CIO,. HlOj is 
a product of the motion of many oxidisers on I, 
e.g, HNO„^!l^n presence of H^O, EOHAq. This 
acid or an iodate is also formed by digesting 
MgO, HgO, or Ag^O with I and H.p, or by shak- 
ing up A^Oa with an alcoholic solution of 1 . 
Electrolysis of lAq or HIAq yields HIO,. Iodides 
dissolvedeif water are oxidised by KMn 04 Aq, 
and by bleaching f)owder, to iodates. HIO, is 
produced by heating solutions of HOlOj, HClOj, 
HOlO, or HBrO, with I. If these reactions are 
compared with those whereby bromic and chloric 
acids are obtained (vol. i. p. 637, and voL ii. 
p. 16) it is aeen that it is more easy to pass 
horn less oxidised, or non-oxidised, compounds 
of I to HIO, than from corresponding com- 
pounds of Cl or Br to HOlO, or HBrO,. The 
heat of formation of HIO, is much greater than 
that of HI, ^^reas the heats of formation of 
HOlO, and ^rO, are considerttbly less than 
those of HOI and HBr :~[H, I, Aq] = 13,170 ; 
[IL If 0*, Aq] » 66,800 (c/. vol. ii. p. 666 ). Periodic 
acid and its salts are static compounds; they 
are more readily formed by oxidation pro- 
cesses than perchlorates, e.g. passing I vltbour 
with 0 over heated BaO produces Ba periodate, 
and pas^g 01 into an alkaline iodate in mresence 
of alkan produces an alkaline perioda^. The 
anhydrite of iodic acid, 1 , 0 ,, is known as a stable 
solid ; but the anhydride of period^^ 
has not been isolated (v. supra, Iodine, oxidet of). 
DitecHon and estmatiork pf Sodatea ^nd 
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with ah alkaline iodide, addiqg a little |taroh 
paste, and a lejf ds^s of a weak acid, ^g. tar- 
tario acid, when 1 ^ set ftee and colours ^he 
starch blue. Periodates give a brown of 
^ 10 , on addition of AgNO,*in^;^senK 8 of 
wOg. Periodates may be separated from iodates 
bjr ppg. both as Ba salts and digesting pp. 
wjih NH/ carbonate, when jrariodate re- 
mains tumhanged, but^the ioda|e is converted 
into BaOu,. Iodates ma^Pbe estimated by reduc- 
tion to iodides by means of SO, or S£L and 
ppn. with AgHO,; or tiy digesting with lu and 
a UtUe HOI; when OlKs set free and decomposes 
the giving fma I which is determidod volu- 
Ibetiically. Periodates may be estimiited by a 
similar method Kimmins, 0 ./. 51, 861). 

Biro-ioDovaaom and HvroTionxtxs. Neither 
ftcid aor any of its salts has been isolated. 


iJi; 

with 

evolution of fffPSbeatuij^’ rn , ‘ ^ 

fotmed. This solution pri>^wl5^^toll.^^s^* |ia> 
^chSnbein, J. pr*'84, 337; BertiiK^^ 
j^Vah DcventCMi. Van’t Holl, Ci 0. 

8 ®^ (B. 15, 1883)^by 
suspended in water, qb- 


of Nal^ 
B. 10 , 

the actio) 
tained a 


^Luiige j 

rioncA. _ 

$|)urle|3 solution which bleached log- 
wood, litmus, and cOohiueal ; gave no colour 
with starch ; addition of acids separated 1 ; 
HjO^Aq caused evolutiotf of 0 ; the solution de- 
compoacll slowly in tho dark, more rapidly in 
sunlight, but even on boiling for fp>me hours it 
was only partially decomposed. L. a. S. suppose 
this solution to contain an 1 compound, analo- 
gous with bleaching powjl^ probably Oa.OI.I. 

Ionic acid; and Iodates. HIO,; HIO,. Thcf 
acid seems to have been first obtained by Connel 
by oxidising I by cone, nitric acid (New Edin. 
Philos. Joum. 10, 93, 33>; 11, 72 ; 13, 2841. 

Occurrence.— in oommergiafmtrio 
acid (Pettenkofer, J. 1867. 681). ^ 

Formation.— 1. By oxidising I by very oonc. 
HNOsAq, or by HBrO,Aq (Kammerer, J. pr. 
79, 94), or HC10,Aq (Davy, 8. 11, 68, 234; 
16, 343).— 2. By decomposing Ba(I 03 ), by tho 
proper quantity of H 4 S 04 Aq. — 3. By suspend- 
ing Agio, in water, adding an eqipvalent 
quantity of I, filtering from Agl, and evapo-^ 
rating to dryness (10AgIO, + 12I-|-6H,O + Aq 
=- 12 in 03 Aq + 10AgI; Kammerer, P. 13tL390)»« 
The Agio, is prepared by ppg. NH^IO, by 
AgNO„ and the NH 4 IO, is made by^digesting 
Ba( 10,)3 with solution of NH 4 carbonate.— 4. 
By digesting an aqueous or alcoholic solu- 
tion of AgNO, with I (10AgNO,Aq + 121 + 6H,0 
lOHNO^q + lOAgI + 2HI0,Aq ; Lassaigne, J. 
Chim. mia. 9, 6 O 84 Weltzien, A. 91, 4d).-w6. By 
decomposing K 10 j!!LqbyH,SiP,Aq, filtering, and 
evaporating to dr^ess ; the product is impure.— 
6 . By leading 01 into ^ter containing I in sus- 
pension; the greater *the dilution the greater 
the quantity of 01 required to change «ll 
the I into ^0, (cf. Bosnemann, A. 189, 183 ; 

^ ■^1 Sodini, B. 9, 1126).— 7. By electrolysing solu- 

f 0 nodi|^.i^tedatis are deteofed bj^ mixingwiion of I or HI (Riqhe, 0. P.*46, 848).— 8. By 


the action of AUjO, qp I in presence of water 
(61 + 6Au,0, + 8H,0 + Aq = 6HI0,Aqf lOAu ; 
Colin, 0. A. 48, 280).— 9. By moistening 101, 
with a little water and then shaking with ether 
or alcohol (Liebig^ P. 24, 863). — 10. Alkaline 
iodates are ol^kiinea by Ibting on I with oaustie 
alkalis, or by oxidising alkaline iodides by 
EMnOfAqor solution of bleaching powder (Hem- 
W, A. 107, lOCb; Beinige, Fr. 9, 89 ; Beiobrdt, 
At. P||. [81*6, 109: EIAq+2KMn04 + H,0 
iB jSIO|Aq + 2MnO, ^ 2EO]j9L^ ; 

2 EUq + 60a001,Aqe • 

- Ca(IO,), -f 60a01,Aq + 2E0Uq).— 11. 
is obt Jned, along wi<^ Hgl,, by shaking I with 
ppd. UgO suspended in water (Oolin, 0. A. 48, 
280). • . 

PrjparatHm,—!. About 5-10 grams^ finely 
fowderefi I is plaoefi in a large fiask, twice its 



18 


lODi^TE, OXIDES OF. 


£MI (0.) (ef.'mm.P.m'm).-!. carbon 
diox^ pasa^ oV^jS^l^'^focma a little OOGl, ^G.). 
8. lOlgi^ shaken mth sf^er oxide forms AgGl 
and Seated with excess of Ag.p, Ag 

periodate (Philip, JB. 8, 4).— 9. Sydrogen has 
no actionaat the ordinary temperature; when 
the I(J1, is slightly wani)pd HGl+IGl are pro- 
duced : at a higher, temnerature R(9,IF 
are obtained (G.).— The 
phofus bum in 10) ‘’*® poured off, the semi- 
lo^des (O ' -b « ■'2'^iated to dryness in a basi% 
the rfmaining acid is removed either by r# 
peated evaporations with water or by heating to 
100^-180° in an air-current. The crystalline 
mass may be dissolved in water and slowly eva- 
porated to the ory8tallisation-p(pnt,and the crys- 
tals heated to 170°. — 2, Two pts. cone. H^SOa 
and 0. 8 pts. water are added to 9 pts. finely^ 
powdered£a(IO,}„ the whole is boiled for half -an- 
hour; after settling, BaS04 is removed by filtra- 
tion, and th% filtrate is evaporated until EIO, 
separates on cooling ; the crystals are dissolved 
in water, a very li|^le Ba(IO,).4 is added, and the 
Uquid is evaporated^iad filtered. Stas says 
that pure BLlOt cannot be obtained by this me- 
thod ; the crystals always contain either 
Ba(IOa), or KtS04. The Ba(IOj)2 required may 
be prepared: (1) by adding BaClAqto NalOgAq 
obtaiiled bypassing Cl into water containing! 
in suspen^n, till the I is all dissolved, then 
adding Na^O| till neutral, and again passing in 
G1 (Liebig, P. 24, 363); (2) by suspending I in 
hot saturated BaOAq and passing 01 into the 
• liquid (Kammerer, J. 1860. 94) ; (3) by adding 
father more than the equivalent quantity of I to 
hot aopc. E010,Aq, and then a few drops of 
nitric acid, G1 is freely evolved, and KIO, crys- 
tallises on cooling, the salt isrecrystallised once 
^md d^mposed by BaClsAq.— 3. KH4lO,i8 pre- 
pared by digesting BafLOj), with NH, carbonate 
solution, l^tering, ^nd crystallising ; AgNO^Aq 
is added to a solution of the NH4IO, and the 
Agio, obtained is •collected and washed; the 
Agio, is suspended ii^ater and I is added in the 
ratio of 1 gram to 1*857 grams of the AglO,; the 
reacUdh lOAglO, + 121 + 6H,Cb= 12Hlt), + lOAgI 
proceeds when the liquid is«%arm8d on the 
water-bath ; Agl is removed by filtration and the 
liquid is evaporated to dimness and the residue 
heated to c. 170° (Eamme(er, P. 138, 390). 

Properties. — £QO, forms colourless trimetrio 
^st^ ; aibx «■ •689^:1*1903 (Eammelsberg, 


*l«ci lAh l,oS T«^-d»ng« 
e^O,Aq. He 6Z||r|fMes 


dimorphism or not (v. Bi^melsberg, Handbueh 
der Krys^l.’physikaX. Chemie, i. 41). Thomsen 
gives the following thermal data {Th. 2, 163) 

(H, I, 0*] - 67,968 ; [HIO*, Aq] - - 2,166 ; 
i:i»0». H*0] - 2,640. S.G. 2 4*629 (Ditto, C. R. 
70, 621). Very solublf in watei^* most cone, 
solution, according to Kammerer, contains 68*51 
p.o. HIO„ boils at 100°, and has S.G. 2*^629. 
Kammerer gives the following ti^le ^ 


&a. at 14® 

10058 

1*0268 

1*05^ 

1*1228 

1*2098 

1*2778 

vm 


P.O. HIO. 

1C6W 
6*27 4 
10*64 
16*61 
21*08 
26*86 


8.0. at 

1*4428 
li5371 
1*6316 
1*7366 
1*8689 
1*9964 
^2*4269 < 


P.%HIOc 

86*89 

42*16 

46*98 

»!? 

63*24 


does not i 

94): 

* ' OofnhinationMm-^l, 

heated to 100°, a part p solution is represented* 
SO,, a little 1 being (^*^lame one molecW^I^ 
crystalline oompoun^taken as 18. For optical 
,apon as the oompounwystals v* Lang, W, A, B, 

I 31. ^ The comnoT ’1326 (Ditte.A. Oh. [4] 21, 

52). Electroiysio ot HIO, prodlces I and O 
(Magnus, P. 102, 1 ; Buff, A. 110, 267). 

Reactions. — HIO, reacts as %p Energetic 
oxidiser. 1. Most non-metgils are oxidised by 
HIO,Aq ; e.g. P tft H,P04, As to H,As04, B to 
HBO„.Si at 260° to SiO, (Ditte, Bl. 1870. 818) ; 
S, Se, and G are oxidised by heating in sealed 
t^es with HIOgAq, S to HtSO,, Se to H,SeO„ 
gss coke at 180° and anthracite at 210° to GO, ; 
diamond ismot acted on. — 2. All metalSt except 
thePtpietals andAu,ai^ oi^dised byHIO,Aq.— 
3. Sulphurous add is oxidised to £,81^4 ; sul-f* 
phuretted hydrogen to S and HI; thf)«l8wer 
oxides of nitrogen to HNO,.— 4. Rydrochlorio 
add forms ICl, and Gl. # 0 

Comhinatums. — 1. With water to form 
2HI0,.9H,0; obtained by cooling saturated 
HIOgAq to — 17°.— 2. With sulphuric acid ; by 
dissolving HIO, in hot cono. H,S04 and cooling, 
crystals of 2HI0,.dH2S04 ar#saidf»fb be ob' 
tained; the mother-liquor deposits other com- 
pounds of the two acids ; if H;S04.2H,0 is used 
crystals of 3(H2S04.2H.40).2HI0,.2H,0 are 
formed; these compounds are decomposed by 
water (Millon, J.pr. 34, 321). Crystalline bodies, 
supposed to be compounds (Davy), are obtained 
by mixing cono. HIO,Aq with solutions of BitPO, 
and HKO,. 

Basicity and formula of iodic acid.-— HIO, 
is generally looked on as a monobasic acid, 
analogous to HCIO, and HBrO,c* Besides Sihe 
normal E salt there exist two acid salts, KHI,0, 
and EHjIsO, ; there are no chlorates or bromates 
similar to these. Iodic acid is easily decomposed 
by heat to water and®the anhydride 1,0, ; such 
a reunion does not usually occur with monobasic 
acids; Iodic acid is isomorphous with the dibasic 
acids? succinic and itaconio. The chlorates and 
bromatq^ as a class are easily soluble ^ water ; 
the iodates are very slightly soluble. The ther- 
mal phenomena attending the formatiofi of 
three acids, |plC18|> HBrO„ and HIO,, mark off 
HIO, from the two others, thus : — 


185l%iol' lUs^douSlVhethLH^^^^ rH’S’ASt^lsO Th ’S' O-'^ t 12 420 ^ 

dimonhiim o. not l«. Rwnmfil.Wo ffWfri/ofc P?,Br,Aq]|. [H,Br,0»a^ 12,420 


13(170 ■ [H,I,0{;Xq] - 66,800 

Tbf heat of lomiatiOh of t^e aeiS HX deoreaaei 
as the atomic weight of X increases, whereas in 
the S^ies pf dbx^acids the heat of formation de- 
oreases from Cl to Br, but then increases vefy 
largely from Br to I. A similar variation ii 
shown in the E ssfits, thus 

* [K,Cl]-106f610 ''[5,01,0^- 06,840 

[K,Br]- 06,810 ' rE,Br,0^- 84,062 

[Kfl- 80,180 '•'[KJ.CHQ- 124,489 <■ 

The iodatbs are not generally isomorphouf 
with thd chlorates and bromates. Thomsen 
says the ^y case oi isomorphism is presented^ 
by the Ba sal1i|. .There is neP doubt that the 
constitution* of periodio 8oid if very diffemnl 
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•hoMome fsirly.mi^J 
Boid. Thus, ono j;^ 

.HJO« (228 grami) is 
gi^s), the volume of 
■ii50&*2 ao.;,i#th6 ml 


lOIXW SI2EliDie0.1^^ 

^'idol^ (ft lli 

duoro-^ eomj^Snmdi with fmaiog 
(ItfdSK.g’. 7M).-fl. Nitrogen iodide, 
'‘6n dllutiB alooholio solutjons of ^e ]Mt8i* 


log alooholl'^^ 
Igiterise, in thie 

t<rcighli ^l iof 


I Bolutign 

other words, one molecular proportion of H JO^, 
dissolved in 80 molecular proportions of water, 
produces thi same expansion of the liquid as is 
produced by one nfolocular proportion of iodic 
acid, provided the formula of mis acid is taken to 
b5 foregoing are the chief arganfents 

brought forward bv Thomsen for establishing a 
ditTercnoe between the constitutions of ioj|ic 
acid on the one hand and chloric and bromic 
acids on the other hand, and for fhowing that 
iodic wad periodic ocid^ are closely relalsd (Th. 
2,J^J23). 

Tine heats of neutralisation of HC10„ 
HBrOj, and HfO, are practically identical {Th. 
1, 242). •Wftien NaOHAq is added to NalO^ a 
very small quantity of heat is developed, about 
4 p.C. cd the total heat of neutralisation; but 
the reaction of NaOH with the monosodinm 
salt of ^und^bted dibasic acid is always ac- 
companieu by l)|e production of as much, or 
nearly as much, heat as attends the addition 
of the first molecular weight of NaOH to the 
acid. If iodic acid is regarded as dibasic, then 
the salt KH^I^Og must be looked on as either 
a compound of the normal salt KjIjO, with 
2Hal30g (2KH3lg0g=K2l,0„.2H,J20g), or as the 
acid salt of a hypothetical acid H,IaOg. 

On the whole there appear to be marked dif- 
ferences between the oxyacids of I and thoso of 
(fi and Br. The oxyacids of I form more com- 
plex salts ihtn those of the oth^ halogens. The 
constitution of the iodates ana periodates can- 
not be settled by defining the basicities of the 
acids HIOj and HalOg. l^veral series of period- 
ates certainly exist, and tnero is probably more 
than a single series of iodates. « 

The salts KHIjOg and KHJ,Og may of 
coarse be formulated as Ko0.2l20yH2t) and 
EaO.8ijOg.2HaO respectively. • 

lojgATEs. These salts are formed by neu- 
tralising HIO, by bases, or in some oases by 
oxidising I in presence of (f^a^o. Iodic acidt 
Formation, Nos. 10 and llj, or b^^double decom- 
poElltion fropa t|^e allali iofiotes. The iedat^l 
* ere genefi!} insoluble or sligltlyw ol. in water ; | 
the alkali •fQd&tes are readiy solubloit EIO„ 
however, is onlyUghtly i^pluble (S. St 20*^ » o. 8), 
The iodates are dibomposed ffy heat, gonwally 
giving a mixture of metallic «io4ide an^^xide, 
^sometimes iodide only. SolutioiA o( iodates are 
more easily reduced than chlSrates ; reduction 
of E10|Aqis brought about}>y^0^qorSH^q; ; 
•with HIAq iodates Qve I and metallic iodide 
with HClAq theygive ipi,, 01,6,0, and metauio 
chloride; ^ute ^SOg producesiHIO,. 

The Mpwing jrt the chief memoirs on 
vdates utm are referred to byrmmbers in the 
following descriptmns :>~(l)*Bell, J. J1871. 298 ; 
(2) Berthelot, 0, B. 84, 1408: (3) Oafheron, J. 
1876.284: (4kCllarke,/.l877.48.28t; (6) Con- 
nel, S. 62, 408: (6) Pitte,eO. jB. 70, 621: 
(7) lllight, 1(664. 147; (8) Ggylinfsao, G. A. 



erlich, P. 11 


. iodo-phenols 

_^8 displacement of idine oj 
ig may4>e effected by healing 


. . iOis’r . 

1800. 401 : (21)Pellagri,B.8rYb*-^ 

J. 37, 202: (23) Pleisohl, S. 45, 18: 
molsborg, P. 44, 645 ; 46, 159 ; 62, 4k6 ; '90, li 
115, 584; 125, 147; 134, 868, 499; 137, 80fi 
(25) Schonbeiu, J. 1857. 63 : (26) SeruUas, J 
19, 97, 112; 20, 616: (27) Sonnstadt, J. 187: 
187: (28) Stas,^. 1867. 162. 

I Ammonum iodate NHflO,. Lustrous plafei 
decompose at 160° ; S. 2*6 at 16°, 14*6 at 100' 
S.G. 3 * 31 - 3 ' 34 . Formed by action of NH,Aq o 
I, or of HIOjAq on NH,Aq or (NH4)2CO,A 
( 4 , 24 , 28 ). • # 

Barium iodate Ba{I08)2.H20. By dissolvin 
I or ICl* in BaOAq; m bjwppg. NalOgAq b; 
BaCij or Ba(N 0^),.. LustfoOs monoclinio crystali 
which lose H.jO at 130°, and when strongi; 
heated form Ba periodate Bagl20,,. S.G. 6*18 
6-28. S. *07 at 13*5° ; *16 at 100® (4, 8, 10, 12 
13, 16. 18, 24, 27). • , 

Calcium iodate Ca(IO,)2. Ooouis m sea 
water. Formed by adding Ga0l2Aq.to EIOgAq 
or HIOsAq to Ca(NOj)2Aq. By action of bleach 
ing powder on EIAq crystallises with 6B^, ant 
from KI02Aq-HCa(N08)2Aqwith dH^O (Flight) 
Efilorescent rhombio crystals ; on heating gives 
mixture of CaO and Ca periodate; v. insoli 
water (6, 16, 18, 24, 27). • ^ ^ 

Copper iodates. — 1. Cu(I03)2.2H30 ; greenish- 
blue pp. by mixing cone. NaIO,Aq and OuSOgA^ 
salt with HjO remains on warming. S. 4i3 C(6t( 
*65 at 100°.— 2. 3Cu(I0,)2.3Cu0.2H.j0 ; by action 
of HlOjAq on 8troDgly-h(4itted Guv. By dis- 
solving (1) in NHjAq tlie compound 
Cu{I03)2.4NH,.3Hj0 is fornfed (18). 

Mercury iodate H^IO;,)^. By warming 
freshly ppd. HgO with HIOsAq, or adding 
HIOjAq 4o Hg(N03)2Aq or IIg(C2Hs02jjAq (not 
by adding Hll\ to TllgOlj), White powder; 
insol. water (3). 

Potassium iodatee.— 'SormnliodAie EIO,. 
Prepared by dissolving I in KOHAq, evaporating 
to dryness, and dissolving out KI by alBohol 
S.G. *81 ; also by passing Cl into I suspended in 
water, neutralising by KO£[49 evaporating. 
Stas adds 1^ pts. fiClO, to semi-fiuid El in a 
crucible, dissolves, on cooling, in hot water, and 
reorystallises the EIO, which separates (8, 16, 
17, 28). Crystallises in cubical forms. S.O. l* 
8*976; EIO,Aq S.G. 1*0741 at 19*6® contain! 


9*08 EIO, to iOgwattf (13). S. at *6® 6*8, at 
9*6® 6*7, at 6® 7*7, at 22*2° 9*2, at 46*8® 16*6, at 
69*2° 27 (8). Insol. alcohol S.G. *81. Poisonous. 
Bcttomposes, at higher temperature than KOlO,, 
to El an(L#, without production of EIO,; 
^eatld with Mn02 form^ L 0, and E,0 (8, 24, 
26). KIO,Aq shaken with finely-divided ^ gives 
El (21)^ From sSlutioa in hot dilute EJRO^kq 
rhombio crystals of 2EI0,.fl30 separate, which 
losefn^O at 190® (6). The double eali 
EIO2.EHSO4 is obtained by heating EIO, in 
large excess oL dBu^ H2S04Aq, evaporating at# 
26®#intil EHX0| oiystallisel out, and forthor 
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^tidi passed o»^teli*W“» a little OOCl, (CO. 

6 * IOLAq shaken with oxtde forms AgCl 
and HIO,/ heated with excess of Ag.A Ag 
periodate (Phi%. B. 8 , 4).~9. Mu^rogen has 
no actions at the’ ordinary temperature; when 
the 1% is slightly wam;^ HOI +1(31 pro; 
duoed; at a higher temperature ,BCfeas a doub 
are obtained ^Jathed by heating KIO, 

phortts bumd’xatJlAq, or by adding to lOlgAq le^s 
i^'^nan enough EOHAq to saturate it (o. ratf» 
EOH:2IC9P,) and allowing to evaporate (16, 24, 26). 
8 . Tri-iodate EHglgO, (or E 20 . 3 l 203 . 2 H.^ 0 ). 
Formed by adding a large excess of HlO^Aq to 
E10|Aq and evaporating; also by heating KIO, 
with large excess of dilute H 2 ^ 4 Aq and evapo? 
rating at 26®. Large transparent triolinic crys' 
tals; lose all HjO at 200®. S. 4 at 16® (6, 16, 
24, 26). Berthelot (2) describes a basic iodate 
EIOgiEgO obtain^ by heating El in 0. 

Silver iSi&aU AglOg. Formed by ppg. 
AgNOgAq by HIO.Aq or NalOjAq. Crystallises 
from NHgAq in mOno(i^inio crystals. S.G. 6*4. 
Soluble without decoi^bsition in dilute HNOgAq 
(4, 14, 16, 24. 28). 

Sodium iodate KalO,. Prepared by satura- 
ting 10 pts. water holding 1 pt. I in suspension, 
wi^ 61, neutralising by NajOOg, again passing 
01, again fieutralising by NojCOg and passing Cl, 
and so oni; finally the solution is evaporated 
to ^th its bulk and mixed while warm with half 
its volume of alcohol ; the crystals which separate 
are pressed and washed with alcohol till free 
from NaCl (16). Crystallises at under 6 ® with 
2 H 3 O, above 5® with H.p; at 70® crystals of 
NaIO,fdrm; hydrates with 8 , 6 , and 3 11^0 are 
also described (6, 18, 24). S. 2*52 at 0 ®, 38*9 at 
400® (18). Loses 0 and I when heated (16), 
^LCcordihg to Bammelsberg (24), a compound of 
Kal with (GN^-Na^O^) remains on heating 
KalOg. Wltii conc.^ClAq, Cl is evolved, and a 
compound of HIQ, and NaCl remains ( 6 ). 
Double salts with Nal are obtained by eva- 
porating mixtures of NaIO.,Aq with NalAq ; 
NaI.NaJOj. 8 H 2 O, NaLNai(),, 10 H. 2 C; and 
8NaI.2NaIO,,20HjO are described (6, 1-6, 19, 24). 
The existence of acid iodates^is denied (6, 32; 
c/. 18, 22 , 26), 

Besides the foregoing .^odates, the follow- 
ing have been prepared ;--Cd(IOj )2 (24); 
Oo(lba)j.HjO and Co( 10 ,) 2 . 6 H .,0 (4, 24) ; varipus 
Fe ic^ates ( 1 , 6 , 24); Pb(IO ,)2 (28, 24); 
Mgf[0,),.4H,0 (6,' 16. 18); Ni(i 0 ,) 2 .H ,0 and 
Ni(i0,)y6H,0 (4, 24):' Sr(IO,), (24); 

Zn(IO,)j.2I^jO. lodates or Al, Bi, Ce, Cr, Di, 
An, La, Li, Hn, Sr, Sn, U, 7, and Zn also seem 
to exist, but they have not been fully investi- 
gated. 

PxBXonio Aom and rnniofiATBa— The only 
•bid which has been isolated is^HjIOj; but 
at least five distinct series of periodates are 
known. The anhydride of periodia acid has ftot 
been obtained ; when the acid is fiWted iUose^ 
EjO, 0, and I, an^ iodic anhydride* re- 
mains ; Bengieser in 1886 (^L 264) stated 

that hy heating peyiodic a<M tb 16(^ it lost 
Water of® crystallisation, ahd tbi^, 0 comefr off 
nmidly at 180® ; but according to ^mmelsuerg 
(JT pr. 108, 278) and LanjpS^/.^ pr. 66 , 86 ) de- 
^eompositionbegioiiate. « 


(J^.pr. ‘88, 72) when another i 

fiO^a mtle^I liehiK^^ ^ ^ 


^ r Pap 

lati 8 .‘-+ 6 .: . •r»r,,/Bolnble ^d may be remove 

by long-continue?’ washing with cold wate 
(Kimmins, 0. J. 51, 867), but it is not necessar 
to do Ibis in preparing HjIOj. ^ The Na salt i 
dissolved in water with addition of just enougl 
Ht^Oj to form a clear solution, and AgNOjAq i 
added ; a bidpwn pp. of AgjHIOj is thus obtaine< 
(Kimmins, u. /. 61, 86^ ; former observers 8 ai( 
that AgJOj or AgjHJOj is prodnoedA." Thi 
brown Ag salt is snspended in water, andbShdiAez 
with Br; AgBr ppts., and H^IOj along witl 
HBrOj goes into solution; the fil^rirte is eva 
porated to the crystallising point, whereby HBrO, 
is decomposed, and is then placed over H 2 SO 4 in 
vacuo (Kammerer, P. 188, 890).— 2. 
prepared as described in 1 is dissolved in cone. 
IINOyAq, and the solution is eviiporatiBd at 100®, 
orange-red crystals of AgI 04 .Hj 0 separate; by 
treatment with cold water this salt decomposes 
to HjIOjAq, and Ag 4 ljOe. 3 HjO which may be 
again converted into AgI 04 by solution in cone. 
HNOjAq and evaporation (Magnus a. Ammcr- 
milller, P. 28, 614).— 3. NagHjIG, prepared as 
described in 1 , and mixed with NajHjIOj, is 
dissolved in as little dilute HNOjAq as possible, 
Fb(N 03 ) 2 Aq is added, the pp. of Pb periodate 
(Pb 5 (IOs)j, Kimmins) is digested with rather less 
dilute H 2 S 04 Aqthan suffices to dec 'impose it dll, 
and the liquid is filtered and evaporated (Ben- 
gieser, A, 17, 254). 

Properties.— B^IO, crystallises in transparent, 
colourless prisms, probAbly monoclinio (Bammels- 
berg). , M.P. 183® (Bammelsberg, J,pr, 103, 278), 
130® (Langlois, J.pr, 66 , 86 ) ; melting is accom- 
panied by partial decomposition ffiengieser, A 
17, 264,;put the temperature of decomi^itioi 
at 180®). HjIOj does not lose weight at 100 ®, 
nor by keeping over H 2 SO 4 . Very deliquescent ; 
fairly sol. in^dcaiL'.ol ; slightly sol. in ether. 
Thomsen (B. 7, 71; Th. 2, 427) gives the follow- 
ing d^ta for^S.Cr. o^d expalision of HJO^Aq 


Ratio of f* 
H.IO4H.O ^ 
HjIO..20Hj[) 
40 „ 


n .30 

t 160 
„ 820 


ft 


^ ao.of 
f- lolation 
1:4008 i 
' 1-2166 
1-1121 
1-0670 
1*0288 


Bxpnan^for^aoh 
fong^ ireight of told 
69*77 


69-99 

60-2 

60*0 


The volome^wlftn aHjO^is present Is ss^ 
pressed by the formula Va«18a+6^. The 
following thermm data are taken from l^omsen 
{Th, 2, 166) :--Ta*,I,0»] -106,780; [H'lOUq]- ^ 
-1880; [P,0’.Aq]- 27 , 000 :' HJOjAc exposed 
to air becomes yeUow, and^smells slvongly 8l 
ozone, u ' 

Beoctioas.— HJOjAq reacts u an energetis 
oxidiser; with Hpi it ^ves 01 and HIO. (M. a» 
A., Ic ,) ; with P and Bi it forms PA and BiO. 




ERioDATBt #MoBf ammonia (WlUgerodt, /.jw; g] 87, 

ible in water; they arW^^ BedioKcMwl. l?he display 

a the Na^r K salts by# are fohned by djWbie le may te effeoted bj 


HI 

;tf. 

«TJ 

Bolnblo to waffir; they apf^TM-M^ropyU 
from the Na^br K salts by # are torm ed ^by 
from solntioi^ acidified 
them are decomposed by neat giving 0 and 
metallic iodides, e.p. KIO4, AgI04 ; others evolve 
0 and I, aftd leave either oxide, e.g. salts of 
Ni and Mg, or a miztnre of oxide and iodide, 
salts of Pb, On, Od ; Hg stlts give iodide and 
Hg ; KH4 salts decompose explosively to L V, 0, 
and H,0. Ye^y many periodates are Enown; 


iMiidWt ^ui^ m ayfte egeoted j y heating 

Ag,H,IoJ (Ag^ior ■ 
CdHIO,) (OdHIO.^ 

AgjHIOj ^ meso \ Ag^HIO- 
Ni.(IOjJ . I 

When a saU is obtained by ppn. from a 
icidified solution of an alkali salt, the series i 


they may be divMed into several classes ; the Ipacidified solution of an alkali salt, the series t 
following scheme presents the chief classes and which the ppd. salt belongs is conditioned by tb 
the chief salts in each class. The leomenclature relative quantity of acid present ; thus whe 


cryatalli^tionii— 


I the pp.is AgjHjIO* ; and when cone, acid is pre 


Qfth(hjxriodata 
derived from H.IOc 

CUjHIO, 

F0«(IO4), 

FeH,IO- 

Hg.IO. 

Ag^IO, 

AgjHjIO^ 

AgsH^O, 

Sr.ilO^), 

Zn,{lO,)^ 


Jfeto-periodaUt 
derlvod from HjTO, 
(H,I0,-H,O=H,I0.) 

CdsilOj, 

CdHIO. 

Nh(IO*), 

KjIOj 

Ag^HlO. 

Sr.CIOJ, 


Dimeto-periodates 
derived nrom H*!,©, 
(SH.I0.-3H,0=H4l,0,) 

Ba^IjO^ 

CdaljO, 

. Ca^IoO, 
CUaljO, 

FeHI^O, 

Mg,IA 

Ni^,0, 

K4IP, 

K,HI,0, 

AgJaO, 

Na^I^O, 

Sr^IA 

Zn^P, 


Meta-periodate 
derived from HTO. 
(H.IO.-SH.OssHIOJ 

• Ba(I04), 

Cd(I04), • 
CaH04U 
FegO,, 

AgI04 

NaI04 

Sr(I04), 


Di-periodatee ^ 
derived from 


Cd4iPu 

Cu,I,0„ 


MgiljO,, 


Ag^O 

Zn4]^0 


11 

11 


Dimeso-diperiodatet 
derived from H,oT*0„ 
(2H,I.0„-8H,0=H„I«0„) 



mmeto-perMateo 
derived from H.J.O* 




•The senes Jio v(%ich Sepetiodate helongg 
seems #^pend partly on tee|natrre of aie 
base, and* tlLa large exten# on Hhe conditions 
of preparatton^By nqptralising^HjIOjAq by 
NaOHAq Bammefeberg (P. ft4, 8G8, 4^) ob- 
tained Nal04 ; by neutralitin^the s^e acid 
by various carbonates the foUowiisg suts have 
been obtained • 

Ortho-eerUi 2 Hmap~$er 1 e$ Metopmie* Dt’eeriet 

B.H40, OaAOi C^IOJ, Mg.tO,, 

^ CqftO, . M?(Ip,), ZnAO„. 

MgAO. Sr(I«,), 

Zn^O, 

By passing 01 fnto a hot*mixturenf KIO, and 
KOH, KIO4, K4lgO#, and K;,Hlp„ are produced ; 
but the Ka s^ts formed finder simiVUr conditions 
are NajHJO,,, Na3J^ld> d^tt,lp9» and per- 
baj;ii NialO^. By beating BA(i04)^ the salt 


sentthe salt AgI04 is obtained. Boiling salts ofthe 
ortho-, meso-, or d^meso- soiTes with ^O^q as a 
rule produces salts q^ the meta- series. Add salts 
of the ortho- series are changed to notmal salts of 
the meso- or dimeso- series by heating, and acid 
salts of the meso- series are changed to normal 
salts of the di^so- series ; thus Pb,H4(I04}2 at 
275° gives ^bjlIDj)* aftd 11,0, and AgsHlO, mves 
Ag4l30, ana H,0 at 800°. Some of the periodates 
b)^ow very distinctly the difference between so- 
oalled * watcf of crystallisation * and * water of 
, , oonttitution ’ ; thus AgpULO^ (which might be 
written AgilsH.p,,) an^^L§4l.40,Hp (which also 
might be writteg Ag4{^Ou,) (ii^e quite different 
bodies; the change 2Ag>J&:04»AgX0j + Hp 
ocJirs at 800°, but Ag4lA^O ^uses Hp at 
130° ; again AgA^Og (which might be written 
AgJaHPia) is a dark-red pp., obtained by adding 
Aa^’0^ a slighe excess of ^O^Aq, 
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K>Dte, OXIDES OF. 


SiraMt passed oV^fclilo^s littlsCOCl,<C0. 
8 ICltM ^aken xrith aftver o®«w forms AgCi 
and HIO 3 . ^heated with excess of Ag.p, Ag 
periodate (PhiK^ff, B. 8 , 4).-9. Bydrogm has 
no actions at the ordinary temperature; when 


HJO«, with the following results : 

CH*IO*Aq.«B;OHA(i 
5.160 


56,690 

99.740 


dtf. 

91.440 

8,150 

9.800 


5 82,040 

From these results Thomsen eonolndes that 
HjIOe is dibasic, but that basic salts are pro> 
duced when mox? th^ 2EOH reacts. To ex- 
^plain the existenoe^i many of the periodates, 
Thomsen prefers to double the formula of the 
acid and to represent it as normally tetrabasic, 
thus H4LOa.3H.O : he classifies the chief period- 
ates (fl follows " 

^ Normal saUt, 

« Il«4l,0,.8Ha0 

Basic salts, 

(l)BPAO,r2H,0 (2)B«AO„.H.O 
(8)R«IA, 

The existence of undoubted acid salts, f.s. salts 
in yhdiih the H is not combined with 0 in the 
form of H,0. militates against the classification 
■«of Thomsen. The reaction of EOHAq with 
is almost certainly a complex occur- 
rence. • 

In tbs' followiig description of periodates 
only one or two sa]^ in each series are described 
in detail. « 

The following are ^e principal memoirs on 
perio^^tes ; they are rder^^ in tlm following 
paragraphs by numbers t (1) A^terbecg, J. 1873. 
267 ; (2) Bengieser. A, 17. 256 ; (3) Blomstrand, 
B. 8, 817 ; (4) Femlund, J. 1867. 165 ; (6) 
Qzoth, P. 184, 536 ; (6) 8;immins, O, J, 51, 356 ; 
55^148 ; (7) Langlois, J, 1852. 845 ; (8) Lautsoh, 
/. pr. 100, 65 ; (9) Magnus a. Ammermiillqr, P» 
98, 514 ; (10) Philipp, P! 8. 4 ; (11) Bammelsberg. 
P.44,545 ; 46, U9; 62,416; 90,12; 115, 584 f 
125,147; 184,868, 499; l)i7,805; (12) Bitter. 
Gm.-K. (6^h ed.), 1 [2] 80b. 

Ortno'series ; ^ts derived from 

BqgwmorthopsiiodaU Ba 3 (IOJr Prepared 
1^ heating Ba(10,h in a current of di^ air 
(Sigiura a. Oross, 0. 85, ^18) » by passing I 

vapour and dry air over heated BaO (S. a. 0.) ; 
hy heating Bal^ in a current of dry air so long I 
as I is ^ven off (S. a. 0.). water f soL^ 
HNO^ ; heated in H gives Bal{ ftnd Bi^. 

Suvsr orthope^^odates, — 1. i^itlO,; laid to 
he ppd. as a brown salt by adding AgNO,Aq to a 
neutral solution oiton alkaline perioMte.also by 
s hakin g Ag 4 l, 0 ,. 3 H 30 with cold AgNO,A(|(il) ; 
Eimmins (6) failed to obtain this salt; In. in 
HNOgAq and in KH,Aq.^2. iggHJO^ dark- 
red to. by adding AgNAAq^tocNa^iIO^Aq I 
or K 4 ]^ 3 Aq in slight excess of HNOy 1[6).~^ 


does not s:^t w«h l,Op 

■ Oombinafions.—!. /gj; 

{J. jpr.'ad. 72) when NaAIO, 

heated to 100 °, a part formed byp(;^ 

SO,, a little I being s^p'fKilution <equal weighs 
crystalline oomj^TO^Ythe second sglt is less s 
^m which it may be n 
!inaed washbg vnth se 
quantities of cold water ( 6 ). 

For descriptions of the other sdts of \ 
series o. ( 1 ) for Be salt, ( 6 ) for On wd Fe salts, 
lor Eg smt, (ll) 4 for Oa, Si^ and Zn salts (for i 
main of salts, v, p. 28). • 

hleso-series; salts derived from hy 
thetical ^ ' 

€> BoHum mesoperiodoiU Ba,(10|),.6H,0. 
ppg. the ^rresponding K smt by Ba2NO, 

Potassium mtsopekoddts E,IO,.4Q^O. 10 
is prepared by saturating with 01 a ftot^^^oi 
solution of equal weights of SIP, and EOH, a 
repeatedly crystallising; the salt is dissolved 
water and the solution is ppd. by alcohol ( 11 ). 

Siher mesoperiodate (acid salt) Ag,HI( 

A dark-brown pp. by ppg. NaAs^O* K 4 LO, 
just enough dilute ]^ 0 ,Aq to form a solutu 

(6). o * « 

For description of other isalts of this serii 
(formuhe given on p. 23), v. ( 6 ) for salts of 1 
and Ni, and ( 11 ) for salts of Gd (crystallises wil 
5H,0) and Sr. 

Bimeso-series; salts derived from hypt 
thetical H 4 l, 0 ,. 

Barium dimesopmodate Bsk^O^ Obtains 
by ppn. from alkiui periodates in presence c 
HNO,. By neutralising HjIOjAq by BaOAq, 
salt with 7H,0 is obtained, which loses 4H,0 a 
100°, and on strongly heating era to BaqIO 
(11,7,8). . 

Ferric dimesoperiodate (acid salt) FaHI,0, 
By ppg. solution of Na,H,IO, or b] 

FeCl,Aq and dryinp at 100°. Boiling witl 
dilute HNO,Aq does not change this salt ( 6 ). 

Potassium dimesoperiodates E 4 l, 0 , and 
KjHIjO,. Both salts are obtained by passing 01 
into ElO, mixed with EOHAq ( 6 ). .If equal 
weight! of the ElO, and EOH are used, And the 
EIO 4 which separates is removed by ffitration, 
the filtrate o^.oo;^entration gives 
filtrate is exUctly neutralised by H^O, the salt 


E4L0,.8H204[v. also ll)^Btalli 8 eB out without 
r^onoentralion ;/iz excess of °Bed^ 


p, is f obtained. A solutiqn of EIO, to 


whioh*]E 09 is amed is said triclinio crys- 

tals of E 4 l, 0 ,« 9 H, 0 ^ on qoncenfration (5, 9). 
Efl^O, is soluble in EOHAq ; S. 10*8 cold water ; 
solution has«Ukaline reaction ; 01 led into boil- 
ing E 4 l, 0 ^q produces EIO,; with I, El add 
EIO, are produced: strongly heated leaves 
2ELE,0 (11). a ^ . 

«. ^erdMne8fperiodaiiAa^lfi,,SBfy LM't- 
yellow crystal, obtained brtreating AgI 04 . 1[,0 
with cold wMer (6, 9).u Heated to 100° for 12 
hours claret-coloured crystals of AgtIj|0,.^0are 
formed ; and wh^ the tem|>eratore 18 raised^to 
180° ax^kept there for many hours a chocolate- . 
coloured q^owder, Ag(|I,0„ remains (Q. When*» 
Ag 4 l, 0 , is treated with NH,Aq.*Ag,^0,i is pro- 
duced (11). 

For descriptions of other salts ol this ssetse 



Jires -is^ropyl I 
are Ibrmed byj 

wFiaome time 


lu Balts^'dia 

thetioal HIO^^ 

Ferrie metcmeriodate 
• low, produced boiling Fi 
with oono. HNO^Aq (6). 

PotMsiUfmfnetaperiodate KIO^^ Prepared by 
faturating with 01 » boiling cone, eolution of 
^ual parts KIOj and KOH, otoling, and crys- 
telnsmg repeatedly from water (6, 7, 9^ U). 
S. *85 cold water ^almost insol. KOHAq. Klb,Aq 
shows aoid reaotioA At 800° forms KIO„ d^ 
composed by I at 160° Reduced in solution b? 
^ ^ KIO, and I, which is then acidised to 
^lO, (8, 9, 10). • • ^ 

.T Agio.. By dissolving 

or KJjO, m cone. HNO.Aq 
and adding AgNt),; also by treating Ag^HalO., 
AgaHjIO,, OiT Ag^ljOa with cone. HNOjAq and 
evaporating on steam-bath. Orange-coloured 
• AgI 0 ,.H 30 ; heated to 

180 for 6 hours AgI 04 remains as a bright-yel- 

A water giving 

AgilgOf.SH^ (llj^ 

For descriptions of other salts of this series 
(formula given on p. 23) v. (11) for salts of Ba, 
W, Ca, and Sr (crystallises with 6H,0), (6), (7). 
(8), (9), and (11) for salt of Na (crystallises with 
2 and 8 HjO). 

i«a * salts derived from hypothetical 

HglaO,,. 

Cadmium diperiodats Cd^IjOn.SHjO. By 
ppg. a slightly acidified solution of NalO^ bv a 
Boloble Od BaH(ll). * ^ 

SUver Ag^O,,.. Bj treating 

AgilsO, with NHjAq (8, 11). 

For descriptions of the other salts of this 
series (formula given onsp. 23) v. (11) for salt 
of Ou (crystallises with H,0 and 7H,0), (11) for 

S'*, “I ® ® “^0)- (“) o« 

Hg {cf. 8), (7) for salt of Zn (c/. 11). 

1 and Tri-meso series: salts 

denvedlrom hypothetical and^.^LO.^ 

reipect^ely ; v. (8) and (11). " 

Iodine, phosphides of, l^^eie called P/ios- 
pkoruB UMtdes ; v. Phosphorus. * 

ledine, selenides oft bettgr coHed Selenion 


.^1. The displacement of idline hj 

aqueous solution by aIoohol.^^miVr%S£i 3 
cdlfio a^d* Pbl| and glj 

JfefAyl ether MeA'. (170°). Pungtnt liqui. 
(Aronstem a. Kramps, B. 14, 604). 

Ethyl ether (180°). From bromo 
acetic ether, KI, and alcohol (P. a. D.). A1 b< 
ftom ohloro-aceti8 acid, KI, and alcohol (96 p.o. 
by heating on the water-bath in the dark. Easili 
obtained by heating ohloro-acetio ether witl 
CaL^iaq at 76° (Spindler, A. 231, 272). Pungeni 
heavy oil. Decomposed by EtI at 230° giving 
acetic ether and ethylene iodidi (ironsteiu a. 
Kramps B. 13, 489; 14, 604). With Me,S i1 
forms MeS.CH,.CO^ and^findiy, S(CH^Ooin^ 
Ghloro-ethyl ether^ 

C1.CH2.C^ O.CO.CH,!. S.G. « 1-964. Prom 
chloro-ethyl chloro-acetate by gently heating 
with an alcoholic solution of Nal (Henry. 0. B. 

pangent oQ. Turns htmn in 

daylight. 


le, siOphidei 


^ Iodine, snlphidei of, bbtter .called Sulphur 
iodides ; v, Sulphub. ^ 

, Iodine, tellnrides of, botter^saUBiTeZfttWm 
sodides ; e. Tjsllurium. ^ M. M. P, M 

lODO-ACBTIO AOID 0,H,I0,f.i. 

QHaI. 004 H. Mol. w. 186. [(B2^. 

^i8®8ti|g bromo-acetio 
ether with KI and alcohtil, for ateut two hours 
-In ^e dark, distillUf off the Ssulting iodo- 
a^tio ethe^and decomposing it with baryta- 
witer (Pefkin a. Dd^pa, P. 4f. [4] 18, 64).— 2. 
jBy boiling Ao,0 with iodine and fbdio acid 
(SAflteenbergtf, J. jpr. 107, 108).-#. By the 
oxidation of lodo-acetio aldehyde (CQiaatard, 
4 . 0 ^( 6118 , 169 ). ' 


Propyl ether PrA'. (198°). 841.11*679. 
^om propyl chloro-acetate and alcoholic Nal 
(Henry, 0. B. 100, 114). Pungent oil. 

Amide Cnj.CO.NH^ [168°]. Formed from 
methyl lodo-acotate and alcoholic NH, (Henry), 
too from chloro-acetamide and alcoholic KI, 
by standing a few days in the cold (MensehUtHn 
a. Jermolajeff, Z, 1871, 6). Small needles or 
prisms. 

CHjI.CN. lodo -acetonitrile. 

S-H. -- 2-307. From chloro-acetorptrile and 
alcoholic Nal (Henry, G. B.^03, 413fc Oolour- 
less, very pungent oU, whiph becomes brown 
m daylight. V. sol. aloohpl and ether. Slightly 
decomposed on distillation, with Hberation of 
some iodine imd HCy. AgOAc .jCormi 
CH,(OAo)iCN. . . ^ ^ ^ 

Di-iodo-aoetio'ecid CHIj-CO^. Formed by 
heating di-bromo-acetip ether with KI, converting 
the resulting di-iodo-^etio ether into a Oa salt 
with milk of lime, and adding HCl (Perkin a. 
Duppa, C. jr. 13, 1). C^stalline sulphur-yeffow 
compound, volatile in the cold, si. sol. water. 
Does not blister the skin. The K and Na salts 
are deliquescent.-.l3aA; : trimetric crystals, 
giving off iodine whbn heated.— 0^'; gilky 
yellow neodles.-PbA',: crystalline pp.—AgA': 
yellow crystalline powder. ^ 

Ethyl ether EtA\ Formed by mating 
di-ohloro-acetto eflher %ith CaLSlaq at 78° 
(Spindler, A.^31, 278). Formed also by adding 
iodine to a solution of diazo-acetio ether is ether 
(Cuftius, J, pr^ [2] 88, 433). Oil, volatile with 
steamy redd#is on ezposulre to air, 

Amid. CHI,.CONHr. SJOfl"]. FonMd b, 
the action of lodii^p uponPa cold alcoholio solu- 
tion of diazo-Bcetamide (Ouvtius, B. 18, 1285), 
Fon^ also by the action of oono. NHAq upon 
^-loio-aoetio ether. Qroenish-white prisms 
(from hot mter) ; y. sL sol water. Veiy stable 
towards aoids and alkblis. 



8 


lODlffE, 


does not */, 

04). 

‘ * ComoinafiofM.— 1. 
(J. pr.^Z, 72) when ( 


MI (0*) («/• » jPi i28.*469).— 7, Oarhon, 

lioxide passed oVw^liiojems a little OOClj (C.). 

l. lOlgA^ sbahen with forms AgGl 

tnd HIOs, Cheated with excess of Ag^O, Ag 
iieriodate (PhiHiip, B, 8, 4).— 9. Hydrogen has 
10 aotioneat the' ordinary temperature; when 
he IGl, is sUghtly warnjied HOl+IClare , . 
luoed ; at a higher, temiiaW.«r®firwater 

ffe.nbtaia^g the closednask to stand ior about a * "" 

week (in summer). Water (600 o.c.) is t^en 
added, when the iodo-aoetio aldehyde separaltes 
as an oif (Chautard, A. Oh. [6] 16, 145 ; 0. 

102, 118; 0, N. 64, 87; cf. W. P. Bloxam a. E. 

P. Herroun, C. N. 68, 301 ; 64, 138). 

Properties. — Limpid colourless oil, unin- 
flammable. Blackens rapidl/ when exposed to 
light. Its vapour is excessively irritatin*g. 

Cannot be distUled even in vacm. Decomposes 
at 80°. Miscible with alcohol, eiuoi, 
and CS,. SI. sol. water. Forma a crystalline 
hydrate, l^dhs a crystalline compound with 
NaHSO,. 

Reactions. — D^te aqueous KOH forms 
0 . iodoform. Cone. ]^£LA.q resiniflea it. — 2. Avt- 
numia either aqueous or alcoholic forms ammo- 
nium iodide and various bases, e.g. oxytrialdine 
(0^,)2N.0 jH 40H. — 8^ Chlorine and bronvine at 
ordinary temperatures displace iodine giving 
ehloro- tnd bromo-acetio aldehydes and resins. 

4. All numeral acids decompose iodo-acetic 
aldehyde. — 6. Reducing agents (Na amalgam, 

Zn and HCl) remove the iodine. — 6. Oxidation 
with HNO, yields CH.J.C05tH [82°].~-7. NaOEt 
and KOEt yield only resinous matters.— 8. Silver 
acetate yields acetic ether (74°).— 9. AgCN gives 
OH2fOi^).CO.H. — 10. AgSCN similarly gives 
OH,(SON).COH. — 11. The amines form crystal- 

m. line bases with elimination of water. Thus 
•^niliilB gives CHjI.CH(NH.CeH5)2, and jp-tolu- 

idine givq» CH2l.CH.(NH.CeH4.CH3),. 

Tn-iodo-acetioll aldehyde CI3.CHO. lodal 
(above 200^. From chloral or bromal and HI 
(Btftnmd,/. 1881? 688). 

lOBO-ACETO-ACETIC £TH£B 
CH,.Gp.OHI.CO^t. S.G. ^ 1-7063. From 
ouprio aceto-acetio ether and iodiee in ether 
(Sohdnbrodt, A. 263, 178). •Yellowish oil; v. 
sol. ether. Begins to decompose at 26°. AgCl 
gives ohloro-aceto-acetic^ther. AgCy gives di- 
ozv-terephthalic ether dihydride. forms 

nifro-aceto-acetic ether. Beduced silver gives di- 
acetyl-fumario ether. Sodium aceto-acetic 'ether 
in benzene forms«di-acetyl-succinio ether. ** 
lODO-ACETONE 0,H,n) i.e. CH,.CO.CH2l. 

5. G. U Formed by the action of El on 

chloro-aoetone (Olutz a. E. Fischer, J. pr. [2] 4, 

52). ^Prepared by mixing acetone (200 0.0.) 
with iodine (100 g.) and iodic acid (40 g.), and, 
after a week, boUing dfor three thours, adding 
water (500 0.0.), diyii^ the sepdlated oil over 
0a01„ and distilling in vacuo in the dark (De 
Clermont a. Chautard, 0. B, 100, 746). Wer}f«j 
pungent oil. Not inflammablejt Dec^poses 
slowly in Bunlight,Ji>ut more rapidly when^eatdd. 

Bedoces Fehling's solution. Mineral acids con- 
vert it into CH21 .^.CEQl Silver ehloride forms 
ehtoroueetone. KOAo gives CBL^CO.OH^OAo. 

]M4od04U)etone 0^1*0 i.e. CHjLOOKJH^ 
^ajy^Simpson, /. pr, \02, flSOT; O. VOlker, 


Fr4p(i acetone (48 g.), watcf 
.) at 68°. As SQpaas re- 
ft booled. The ml tha^ 
the air till crystals sepa- 
V^’ inAo arl reorptallised from 

eated 100 , a part^Qi,co.0Ha01 and atneeus 
SO,, a little I bemg e , ^ 

crystalliM oompoux^ needles. Violently attacks 
Decomposed when 

heat^r^'^^S^glftoluble in chioroform, CS,, or ^ 
alcohol. Sol. benzene, v. sol. other and acetone. 
Cannot be distilled undecomposed. • 

Reactions. — 1. Silver chlori^ gives solid 
CH,C1.C0.CHA[43°].— 2! Decomposed by cold 
KOH, and by boiling K,CO,.— 3. Not convqrtel 
intoeacrolein or acrylic acid by AgjO, AgCy, or 
HgO.— 4. Hg,!, forms aoetqpefiodo-aoetone, HI, 
*nd acetic acid, but no acrolein. — 6. Zinc and 
acetic a>M reduce it to acetone. 

n.TOIrf-ACETOPHENONE 
[l:4]^3H4l.GO.CH, [79*J. Obtained by^azotisiag 
jp-amido-acetophenone, and heating i|p# d^azo- 
chloridewith excess of HI (KlyigeljjB. 18, 2692). 
White flat needles or plates. Eas^^j^sol. alcohol 
and ether, and to a certain extent in hot water. 
By CrOj it is easily oxidised to p-iodo-benzoio 
acid [266°]. • 

lOBO-AGETOTHIENONE v, Iodo-thiekxl 

MKIIIYIi KBTONX. • • * 

lOBO-ACETTIENE HCiQI. Formed by pass- 
ing a current of steam through a solution of 
barium iodopropargylate (CjI.COal^Ba (Baeyer, 
B. 18,2274). Crystalline solid. Sol. water. Vola- 
tile with steam. Very poisonous. It gives a 
purple-red pp. with ammoniacal Cu,Cl„ which 
is soon converted by an excess of the copper 
solution into copper-acetylene and cuprous iodide. 
It soon polymerises on keeping. 

Bi-iodo-acetylene IC*CI. [78°]. Formed by 
the action of iodine upon acetyjpne-silver.e By 
treatment with an excess of ammoniacal Cu,Cl, 
it is converted into copper-acetylene and cuprous 
iodide. It readily polymerises (Baeyer, B. 18, 
2276). • 

Bi-iodo-diacetylene ICiO.CiCI. [101°]. Co- 
lourltess crystals. Odour resembling iodoform. 
Fonjied by the action of a solution of iodine in 
aqueous K1 upon silver-diacetylene. By treat- 
ment 4ith an excess of ammoniacal tlUsCl, it 
yields copper-diacetylene and cuprooK iodide. 
It explodes v^’olqfi^ly on heating, with a brilliant 
red flash. * It soon polymerises on keeping 
, (Baeyer, B. 18, 2276). « • 

^0B0iACEi;tLENE AOIB f, 

^Iodo-peopi(|:jo acid. 

ICfDO-^ClB^ V. lODO- Cl^>%NDS. 

IOBO-ACETLIC»ACID^C,H^CO,H. Large, 
coh)urless, four-sided prisms [66°]; or plates 
[148^. :^aiily*8oluble in water, alcohol, and 
ether. Formed by the addition of HI to propiotic 
acid (Bandrowski, B, 16, 2708; Stolz, B, 19, 
642). The PbHmf. Ag salts are white crystalline 

afl-Bl-iodo-abrylio acid (JHIiCLCO^L p06°]. 
Formed by treating propiolio acid with an ethere^ 
solution of iodine (Homblka a. fitolz, B, 18, 
2284). Colonrlesg prisms, tv long noddies, l^la- 
tile with'Bteam. Easily soluble in alcohol, ether, 
and hot vater. , 

iB-Bi-iodo-aoryUo aoid I,C:Ol[.OOjjH. [183°]. 
Formed by addition of HI to iodoi>propiolio aoid 



tCtdOO^ (HomolU ii Stoli 
Primiu# Easil7 lolulj^jlrJiiurnMine ^ , 
toltraUy in hot water, aloohoW it 

Not volatile with s^azn. v give tiM, in thk 
* Tzi-iodo-ftoryllo aeid flb, the io^ne dis- 
Fokmid by the aoUon of iCF ^;: ^^peni];^i|late 
iodine npon iodcdpropiolio a<^Teg isopt^opyl 
molka s. Stolai B. 1$, 8286J are foimed by 
priemsn Easily soluble in 
indolable in ooll water. 

lOBO-Dl-AILTI-AOSTlO AOU) i.e. 


iipt ^ 

& 'By .heating i^ro- oompennds with ftuaing 
Nitrogen i^de, 


0 ] 

C(6H](( 

.eky» 


,6)0^. lodo-oetinoic acid/' From 
,9«).^.00,H %nd faming HIAq (Sohat> 
[. 17, 78). Crystals ; inpol. water, y. sol. 


on dilate idooholio eolations of t}ie potae* 
i deriyatiyes of phenols,' foiins iodo«phenoli 
'^d ammonia (Willgerodt, /. j>r. [2j 87i 440). ' 
r^l. The displaoement of iofline by 
chlo^jobifeRC^f.^y ^ eff ected _by hea%)g 
^'“iMdles, sol. Hot wai ^ ^ 

DLIODO-^p-AMIDO^JPSEKOL 
OJIIJ[i(NHg)OK [222®]. Formed by redaoin{ 
the corresponding nitro-phenol with ^01, anc 


Vcohol and other. Easily decomposes, 
lODO-AIXTL-ALCOHOI 




Prodaoed by the action of aqaeous'^COaOn di 
iodo-propyl alcohol (Hiibner a. LellmSnn, B. 1 ^, 
460). Needles, ^hly vol atile ateapi. 

ABCeAlXyLENS 0,H,I Is, 0H,.C:C1 (?). 
^). S.G. 1*7. ^om sUver-allylene and iodme 


(98^. S.G. 1*7. ^Prom sUver-allylene 
in KlAq (hiebermann, A. 136, 270). Pongent 
oU. Almost insol. alcohol. With zmo and HGl 
it gives off aUylene. Combines with iodine 
(1 mol.). • 

lodo-aUylene CHaI.C|CH. Propargyl iodide, 
(116°). S!de 2 2-(J177. From propargyl bromide 
and ucoholic Nal ^enry, B, 17, 1132). Liquid. 
V. e. sol. alcohol and ether, m. sol. boiling water. 
Beadily combines with iodine, forming colourless 
needles of CHIiCLCH,! [41®]. Combines with 
meroary. 

lODO-ALLYIENE IODIDE v, Tbi-iodo-fbo- 

PTLBNB. 

TBI-IODO-ALLTL ETHYL OXIDE CaH,I,0 
i.e. CIa:OI.CHa.OEt. From the silver derivative 
of ^opargyl ethyl oxide and iodine in ethereal 
solution (Liebflmann, A. 135, 28^. Oil. 

DI-IODO-ALLTL-IODIDE v, Tbi -lODO-PBO- 
PTUtNX. 

TETEA-IODO-DLALLEL PHOSPHITE 

(CHI:CI.C^O)aP(OH). [49®]. From propargyl 
alcohol, iodine, and red phosphorus (Henfy, B. 
8 , 898 ; 17, 1183). Long slender needles ^rom 
alooholV Very pungent. 

lODO-AHIDO-BENZOIO ACID 0,H.Al0,t^. 
OAI(l«rjOO^[8:2or6:l]. [137°]. Formed by 
reducing iodo-nitro-benzoio ao^ [9^^] dissolved 
in ^aoi^ acetic acid (Grothe, J. pr. [ 2 ] 18, 326) 


acid *O^J[(NH,]CO,H 
ronf iodo-nitro-ben^io 


fsdactioniiAeAns 8 - 
HA'Hd.-BaA;^. 

lodo-amidoJM^io 
[8;6or2:l]. [209®]. eFronf 
acid [174®]. Ne^es, si. sol. water. Mav be 
rqdacMto o-amido-benzoic acf^-HliA't^^* — 
Sri^— BaAV * 

Di-lodo-m-amido-benioio acid 
OfHiUNHjCOsH. Formedf together with 
Nt( 0 ,H,T^^H)a, bg tfeating a» alcoholic soliT- 
lion of m-amido-benzoio hoia [17^] with iodine 
and meroaric oxide (BAiedikt, B, 8 , 384). The 
acids are sej^rated ^ fractional ppn. of their 
alcbholio Alution bpead acetate. Lonff needles. 
^Decomposed by heat. Insol. water, y. so” dcohol, 
ether, aqueous z^ids, alkalia, and Na^Obg^'—KA' : 
long silky needles, obtained bygnixing dooholio 
solutions of the acid and EOH. 


HOI (B. Seifert, /. pr. [ 2 ] 28, dS'H. Needlef 
(from alcohol) or plates (from MeOH). With 
HGl and bleaching powder it gives di-iodo-quinonc 
chlorimide (q. v.)> With H 2 SO 4 and KaCrj,0, 
gives di-iodo-quinone (q.v.).— B^Cl. Decomposea 
by water. 


[6:5:2:1.*4]. From the ozim 

of iodo-thymoquinohe by reduciiou with SnCl, 
(Kehrmann, J. pr. [ 2 ] 89, 392). Its stanno- 
chloride forms large colonrles/^prisms. 

lODO.AMXDO.TOLUENI^'SnLPHONIO AOID. 
0 JH 2 MeI(NHj).S 03 H [1:4:2:6]. Formed from the 
corresponding nitro-toluidine sulphonic acid by 
diazotisation and treatment of the product with 
cone. HIAq at 136® (Foth, A. 280, 808). Sender 
silky needles (from water). Y. ah 9ol. cold 
water. » 

I0D0.AHYL ALCOHOL 0,H„I07 Amylene 
glycoliodhydrin. Formed by shaking up amylene 
with iodine, water, and HgO (Lippmann, Z. 1867, 
17 ; A. Suppl. 6 , 124). Heavy oU, decomposed 
by distillation. ^ 

IODO-AMTLIDENE.ANILIKE 
04 HgI. 0 H:NC^Hj. Formed by heating iododso- 
valeric aldehyde with aniline (Chautard, A. Oh/ 
[ 6 ] 16, 168). Yellow prismatic needles (ft rect-" 
angular tables. Decomposed by heat. V. sol. 
alcohol, sol. water and ether / v. si. sdi. benzene 
and chloroform. With HCl it forms an unorys* 
tallisable salt. ^ 

o-IODO-ANILINE CgHglN i.$. G,H.I(NHJ 
[1:2]. Molt w. 219* [ 66 ' 6 ^. Formed by beating 
at 100 ° a*mixtai;e of o-iodo-nitro-benzene (26 
pts.) with ferrous sulphate (250 pts.) and a mo* 
derate excess of dilut^ ammonia. The product 
is extracted with ether, the extract distilled with 
steam, the product dissolved in dilute H^I^O., 
freed from lodo-nitro-b^nzene by shaking with 


Dafkdirown crystals. Y. sol. w|tei*. By further I ether, ppd. by ammonia, and the iodo-aniline 
l.amido-benzoio acid [143^. — ^ again distilled with, steam (H 8 mer a. Wender, 


0. 17, 486). Long si|^y needles, with an odour 
resembling pyridine. SI. sol. hot wa^^r, v. sol. 
other solvents. Exhibits an alkaline reaction. 
Turns brown on exposure to air and lighln De* 
composes when heated, evolving iodine. Iodine 
converts it inj) di-iodo-dhiline [96®]. 

Salts.— HHGlaq: small prisms or cubes, 
Uuri^g opaque on exposure, with loss of water 
|*of c^staUisatipn.— B',(H 2 S 04 )j : sUky needles, 
m, solgwater. 2 -N i t r a t e : small four-sided tables. 
^ Acetyl derivative [110®]. 
Prisms or hexagoi^ tables ; m. sol hot water, 
y. sol. alcohol. ^ 

m|Io4o-Mtilin. [1:8]. ’[37°]. 

Fotnnd b, redaoing m-iodo-nitro-benam 
(Oriesa, Z. 1866, 31A). Silveiy plate.. 

Ifttyl i.Hvatih* p.HJ(MHAo). 



8 


IQDmE, OpMa^E. 


JMI (0-) onrhon 

wsciidB passed OTffiSS^siotms a little GOCl, (0.). 

I. I01aA<4 shaken vnth siSe^ forms AgCl 
md HlOjifheated with excess of AgP, Ag 
wriodate (PhiH^, B, 8, 4).— 9. Hydrogen has 
10 actions at the ordinary temperature; when 
he IQlt is slightl/ warned EOl -f^l^e. j 
luced; at a hiffh/tr itamBawiiiWF^^pft^(Hof^ 

Prisms or neetlles ; heavier than water. 
Has no action on litmus. SI. sol. cold wa^er ; 
▼. sol. other solvents. Bromine converts it wto 
tri>broxrr)-aniline. — B'HOl : thin laminie or 
needles (from hot water); si. sol. cold water, 
almost insol. HClAq ; sol. alcohol, insol. other.— 
B^>H,PtCl,: orange pp.— : long needles, 
si. sol. water and alcohol, insol^ther.— B'«H.^S04 : 
scales. 

O^H^^NHAc). [183®]. 

S. (alcohol of 

ing tables or trimetriopnsi^i^?-^[^»jjj^^ 


quantity 
kfl:90»40). 

^urless oB, insol. 
Red by*Bolid CO*. 




water. 
, Baa^y 
lalgam to benzene. •Aqne- 
‘Not 


by dlssolvid); acetanilide in glaoiar~ac8i;nr£Lii . 
and passing in vapour of iodino chloride, the 
yield being 86 pt*^. (Michael a. Norton, Am, 1, 
,266). ^ 

Bennoyl derivative OaH4l.NHBz. [180°]. 
Long needles (Hiibner, B. 10, 1717). An iso- 
meride [210®] is formed from bonzanilide and 

lOy^ 

lli.i#do.anUine [4:2:1]. [06°]. 

Formed liiy the action of iodine on phenylated 
•white precipitate* NHPh.HgCl (Rudolph, B. 
11, 78). Formed also by passing ICl (2 mols.) 
into a solution of aniline in HOAc (Michael a. 
Norton, .dm. 1, 266 ; B. 11, 109). Needles. 81. 
sol. boiling water and ligroin, v.sol. ether, chloro- 
forfh, GSj, acetic ether, and hot alcohol. Volatile 
with steam. It is slightly basic, but its hydro* 
k chloride is decomposed by cold water.— B'HCl : 
»^ng ewhite needles, decomposed at 60°. — 
B*,H^tQ)r— B'HNO,.— B',(H,SO,)o. 

Benmyl derivative O^Hal^HBz. [181°]. 
Slender needles (Rudolph). 

Tri - iodo • aniliqe C,H,l3(NH,) [C:4:2:l]. 
p.86*6®]. Prepared by the action of ICl (3 mols.) 
on ablution of aniline in JplClAq (Michael a. 
Norton, Am, 1, 255). Long white needles ; sol. 
CSg and acetic ether ; insol. ^ater. 

lOOO-ANISIC ACIB Methyl derivative of 

lODO*OXT*BENZOI0 ACID. 

OgHjL Phenyl iodide. 
B.G.S 1*8606; 1-8380 

(Young, 0. J.66,.486); f 1*8578; V 1*8403; 

cr Schiflf, B, 19, 664n 


does not 2^ 

94); 

Omhmationt*^!, 

(J'.jpr.SSa, 72) when 

heated to 100°, a part, , ^ __ 

SO,, a little 1 being induces it (o benzene.* 
crystalline compoul[|i)OH at 260®, xipr by alcoholic 
^ t^ompom^e). ^ 

at 100® forms a mix- 
ture of. iodo-b^zene sulphonio acid, di-iodo- 
benzene, and benzene sulphonio aci^ in propor- 
tions varying with proportions^aof materials 
employed, strength of tlfe acid, temperature, 
and duration of the experiment (Neumann, Am 
2#1^7).— 2. Silvernitrate does not act below 
135®, but b^ween 140® and 160° a reaction takes 
place forr/. ng tri-nitro-phe£ol, Agl, and metallic 
silver (Gkhther, A, 245, 99).— 8. By heating with 
chloride there is formed benzene, 
tai«0S4l.< zenes, HClfand iodine (Dgmreiohqy, 

n rr t/^i -n a 


/- 


«I01)0.B£NZ£N£ 

Mol. w. 204. (188°). 

1-8321. S.V. 130-66 (R.^ 


l’61g9 (Seubert, B, 22, 2520). 

Forrmtion. — 1. By treating phenol with 
iodine and phosphorus. The yield is bad 
(Williamson a. Sorugham, 0, J, 13, 244).— 2. By 
the action of IGl on sodium kenzq^te (Sehiitzen- 
berger, C, 22. 62, 963).— 3, By hSbting benzene 
for some time with iodic acid (Peltzer, A. 136, 
194). — 4. By the action of HI on diazobettzoncs 
salts (Gvicss, J, 1866, 447).-^ d heating 

benzene (20 g.) with^odine (16 g.) and iolio aftd 
(10 g.) at 220° (Kek«16, A. 137, 157).— 6. From 
benzene, iodine lyid FeCl,* (Lothar Meyer, A. 
281, 195). — 7. By the action of excess of iodine 
ra bhenyl hydrazine (B. v. Meyer, J, pr.|2J 36, 

J^sp<irafibii{— By aU w 

to drop slowly into % large excess of benzene 


pride O^HjIClj. Formed by passing 
chlorine 'into liquid iodobenzene. Formed also 
bypassing chlorine into a solution ofiodobenzene 
(6 g.) in chloroform (16 g.) (Willgorodt, Jf.pr, [2] 
83, 154). Begins to decompose at 80°, and at 
120° it is all broken up into Cl* and 0^1. It * 
may be kept in glass bottles, hut il j?.aoed over 
H*S04 it gives off chlorine. Jt is decomposed by 
solution in alcohol, but it may be crystallised 
from chloroform as yellow needles. It dissolves 
in benzene, glacial acetio acid, light petroleum, 
CS* and ether. As a reagent it displaces iodin# 
by chlorine, turning KI, Pbl*, &o., into KCl 
PbCl*, Ac., with separation of iodine. May 
therefore be used as a test for iodides. It also 
converts alcoholic iodides {e.g, Mel) into chlor- 
ides. It is hardly attacked by cold aqueous 
NHa or NaOH. , 

o-Di-iodo-]ienzene CjHJ* [1:29. [27°]. (287°). 
Preparation. — lodo-aniline (lOg.) is dissolved' 
in hot water (70 g.) containing H3SO4 (9g.), 
KNO* (4-6 g.) dissolved in a little water is added, 
and then an excess of solution of Kl in aqueous 
HI (6.G. 1-1). After standing a few hours the 
oil that has separated is washed with EOHAq 
and distilled with steam (Korner a. Wender, Q. 
17, 48l» ; cf. Korner, G, 4, 305). Loi^ prisms 
or hexagonal tables. Volatile with Bt(^m. SI. 
sol. water ; sol. ^cohol. 

w-Di-iodo-befizene CaH4l* [1:8]. [40°] (K.) ; 
[37°] (R.). -(SSS®). From wi-iodo-aniljpe by 
displacing NH/'fy I (K6rn%r). jj^^so from di- 
iodo-anilin^ by elimination of fiflf (Rudolp]^. 
Trimftrio table^(from ether-atoeh61)> 

p - Di -lodo - benasne CjBX* [1:^]. [127°] 

(a»kul6); [129°] (KdrnerJ^. A product of the 
actifft of ic^ins chloride on NaOBz (Sohiltzen- 
berger) aifd of iodine and iodto acid on benzene 
(Kckiil^). Fo^ed also from p-iodo-aniline by 
the diazo- rgact^on (Kekule, Z, 1866, 688), 
j^acreous laminos. Readily sublimed. 

Tri-iodo-beihene Q4H*I*fl:2:4]. M81. w. 466. 
[70°]. A product of thq action of iodine and 
iodic acid on benzene (K^ul4). ShnaU needles. 
May be sublimed. ^ • • 

10^(b-B£NZ:i£N£-AZ0XT- OOMFOUNDa «. 
Azoxt- Impounds. « 

lODd^BENZENlfi o-BTTLPHBHIO ACID 
04H4l.S0,H [1:S]. From o-amido-bensene snl* 
phonic acid by the diazo- reaction (Bahhaaiui, A. 



in^'q 

_ lOcoholCM 
lie rise, in this 
iodine did- 
»eni04^te, 
^ jspptojpyl 
'are formed by 
iB on the dry 
" “ By the 

. This 
than in 
attaches 
of carbon 


ri57% 


lODO-BtiWZn^i 

180, 185).— KA'aq; cj^staU, 8 L«boI 
UBidlaB, bI. sol. ooldt v. s ‘ ‘ 

Chlortde O^H^LSOaCl. m 
(from ether). • ^ 

Amide CJS^-BOtSM, 
rnina, at w>l. water. - • 
lodo-beiiBene jaralphonio 
1:4]. From iodo-benzene ar] 

[KOrner a. Patemo, G. 2, 448). 

»mido-benzene pBiulphonio al, 
by 1 through the diazo^ 

B. 10, 1185?. JDeliqueLcent neec 
ninute needles^KA*: needles.— < ^ 
ninute plates, si. sol. whter.— Pbj 
^ Chloride 0,R1.S0^CI [87^ 
dwiid>OAI.SOaNH2. [183®].?;5fjHI 
>owder, si. sol. wa^r,^. sol. alcohol."*' v<liAD!/w 
o-IODO-BENZOIC ACID 0«HJ.C0.,Ei 
Formation^ — 1. From, o-amido-bon^ 
y the diazo- reaction iOriess, C. J. 

2. ©y ozidiaing o-iodortoXiyraa with di 
(Keku1l,a.3. 7, 1007).— 8: F^om m-iodo-nitro- 
benzene and aloohoHo KCy at 200° (Richter, B. 
4,554). •• 

Prqperto.— Long needles ; may be readily 
sublimed. SI. sol. hot water, v. e. sol. ether and 
Alcohol. Ot^es salicylic acid when fused with 
potash. 

' Salt s.-*^8ki A', laq.— Ba A'.,j 6aq. 

m-Iodo-benzoio aeid OaH,I.C02H. [187°]. 
Formation. — 1. From w-araido-bonzoic acid 
by the diazo> reaction (Griess, A. 113, 334 ; 117, 
1 ; Ounze a. Hiibner, A. 135, 108 ; Grothe, 
J.jpr. [2] 18, 324). — 2. By heating benzoic acid 
(1 pt.) with KIO, (2 pts.) and dilute n.,jSO,, 
(Peltzer, A. 136, 201).— 3. By oxidising o-iodo- 
toluene with chromic acid mixture (Kiirncr, Z. 
[2] 6, 637).— 4. By heating dry silver benzoate 
with iodine at 150°-180° (Birnbaum a. Bcinherz, 
JB. 15, 456). • 

' Proper^.— Needles, si. sol. water, v. sol. 
alcohol. May be sublimed. Gives p-oxy-benzoic 
acid on oxidation. Ammonia forms amido-ben- 
Boic acid. • 

Salts.— NaA'aq. — Mg A', 4aq. — CaA'.,j 2aq : 
scales.— CaA'j : nodules.— BaA'j 4aq ; needles, 
sol. adoohol.— MgA'jdaq. 

Eth'g^ ether 'EiiM, Oil. 

Nitrile O^H^LCN. [41°]. From m-teido* 
benzonitfile by the diazo- reaction. Needles. 

p-Iodo-benzoio acid G^,H|AC(AJ1. [266°] 
ffieran, B. 18, 137; Klingel, P.^18, 


apt Adi on^ty]-jp.tolui^e (B. it; I0t)»-^ 
heating oluoro- omnjiPwdB with famiag 
PeBtti,il'ad68.7t8).--9. Nitrogen iodide, 
, on dilute ialooholio solutions of 
. derivatlyei of phenols,' forms iodo^phenols 
And ammonia (Willgerodt, [8] 87, 440). 

The displao^ent of iotine by 
chlorine od’otomine maybe effected by heating 
with the chloride or bromide of Hg, Ou, Ag, Sn, 
Pb, As, or Sb (v. Ohlobo- oohfounds and Bbomo* 
ooioDnNps).— 2 . Ohlorinfijexid bromine displace 
iodine dir 6 ctly.>w. 8 . '^Sodium frequently removes 
iodine with ease, e.g. + Na, « 0,H,p\ 2NaI. 
In like manner (by what is known asFittig’s re- 
action): 0 ,H,I + 0 ,H,I + Na,« 0 A.C*Hp+ 2 NaI. 
4. Water readily decomposes tertiary alkyl 

p-Iodo-benzylamine [4:1] C,HJ.OH NH. 
Formed by heating hon a'. Mabery, Am. 

l^W¥^^'*-i:?fu*'7C5sorbs CO, from the air forming 
a carbonate [113°]. — B'HCl ; slendei^ wlSiteneedles 
[240°], sol. water and alcohol, si. sol. ether.— 
B'aH,PtClp. . ^ 

Di-p-iodo-di-benzyl-amin^^ ( 05 H 4 l.CH 2 )jNH. 
[76°]. Formed, togetlier witn tri-p-ioao-tri- 
benzylamiiie, by boiling p-iodo-benzyl bromide 


FonuAi by oxidation wiih ohrqmio acid mixture [prepared by heating p-iodo-toluene m bromine 
«om s-ioda^kienS (Earner, ^.'B] 6 , «7), ffom^ , 116"-160° (Jackson, Am. 1, 98). Straw- 

P‘iodo*phenyVAoetio acid (Jackson* a. Mabery,' - - , 

Am. 2, 253), orJIll^p-iodo-acetopheieonelKlin- 
gel). Nacreous soalsii (frolh alophol). Nearly 
msol. boiling water. Converted by potash-funon 
into p-oxy-benzoio acid. • % •• 

Dalts(GlaS8ner, B. 8 , 662).irNaA' 4aq : co- 
lourless needles, v. sol. water. — KA'.— BaA', Ijaq ; 
long trimetric plates. — OaA'a dq* — SrA', aq : 
naoreousdaminss.— 2nAa4aq : oubes. • 

Methyl ethcf aieA'.* [114°]. Long needles 
tISehmidt a. Sohultx, A.*i207, 883).* 

JEthyl ether Etlf. OiL 
ViODOlSBEKZOKf AIDSHffDS OALOHO. 

J87°]. Formed from o-nitro-cinnamiif #oid by 
Bneoessive oon^rsion into*amido-, diAzo*, and 
iodo<oinnamic msid, and oxidation of the latter 
irith maO^ (Stuart. 0. /. 58. 140). 


benzene, and GS.^>. 

Salts.— B'HCl : thick white plates, sol. CS, 
andHOAc, si. sol. alcohol and benzene.— B'HBr: 
thick pearly prisms, insol. water, si. sol. alcohol, 
sol. ether, benzene, and C 82 ,—B'a]^Pt 01 ,; minute 
yellow ncodles, almost insol. water and alcohol. 
— B'jIIjCOa. [113°]. Crystalline. . 

Tri-p-iodo-tri-benzyl-amine (C,H 4 l.C£[,),N. 
[115°]. Formed as above (J. a. M.). Wnite 
needles (from ether) ; v. si. sol. hot alcohol, v.* ' 
sol. ether, benzene, and CSj. — ^B'^HaPtCla : yellow 
needles, nearly insol. water acl alcohol! 

o-IODO-BENZYL BEOHipE CAI^HaBr. 
[53°]. Prepared by droppmg bromine into P- 
iodo-toluene heated to 190°-200° (Mabery a. 
Robinson, *Am. 4,»102; P. Am. A, 17^108). 
Thick dattined prisms (from ligrdn); v. sol. 
ether, hot alcohol, oenzene, CSj, and chloroform, 
insol. water. Its vapoig: is very pungent. Gives 
o-iodo-benzoio acid ou oxidation with dilute 
HNO,. . 

pJodo-beniyl bromide [7^]. 


coloured needles, somewhat pungent. Insol. 
water and cold alcohol, sol. hot alcohol, y. Bol. 
ether. Hardly attacked by OrO«. 

lODO-BENZTL CTANIDN u. NUriU of loDO- 
phxnvl-aobtio AOXI)^ 

o-lOBO-l^ZTLlDENS^lCAIOinO 40X9 

Formed 
donio’ acid and 


O,AIO4<.«.0AL0H:0i 
heating equal weighi 
iodo-benzoic ^ehyde for several hours at 100 ° 
with 9hlf their weight of HOAo (Stuart, G. /. 
58, 142). Decomposed oUjiaAlting into 00« and 
o-iodo-oinnamio acid, o 

a-pDO-BENZTL-MABOlliC ETHER , 

sodium bensyl* 
malonio ether and io^e (Bisohofl a. BLausddrfer, 
4. 289, 110 ^ QH PooompoBfs on b/drol/sia 
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;P. i28,*469).-7. Ca/rhoti 
“^itorinB ft littie COCl, (C.) 


aia.*! (0.) (c/.^ 

oxide foTOsAgCl 
and HlOa, •heated with excess of Ag.,0, Ag 
periodate (PhiH|^, B. 8. 4).-^9. 
in ftotionftftt thf ordinary temj^ratwe; when 
^ ici. » 


TODifiE, EamiR. 

I^y rie itoid OALOj 
‘ ig tfi-oxy-idobul 


itraoting the prodnet witl 
_^;Tafel,^r 22. 108), Loni 
v'Ohol and ether. . 

'.H or (OHsJiQLOOdS. 8.0 


.*«*«*wf 64). Priains or neehles ; heavier than water. 
Hag no action on litmus. SI. sol. cold wa^er ; 
V. sol. other solvents. Bromine converts it ntto 
4ri»bronio*anilino. — B^HCl : thin laminte or 
needles (from hot water); si. sol. cold water, 
almost insol. HClAq ; sol. alcohol, insol. ether. 
B'jHJtOl. : orange pp.— B'^C.,0. : long needles, 
* *«ilfdter and alcohol, insolSather. — B 2H2SO4 : 
lOBO-BTJTAKls v, x^uttl roi^mati. 


does not 

Comoinationsa— J 
(J. pf.«8, 72) when 
heated to 100^* ft pt 
SO,, a little I being ^ 
crystalline oompouil 

toeatiii* jBobntai# dde 

„obt«in pure, 100 fool the arad< 
«*ronc* ’“°™ ****“ ^ 8‘ aafflo’.atlyp'ire 
employed, ^uoed eilTer removes the exees, 
and durotion 0^ the least loss of snbetanee 

135“ butbe^ lioali 


jties.— Heavy liqcJd, colourless when 
vapour is. like its homolognes. ex- 
.‘C'J irritating. It is completely decom- 
oajmot be distilled even w 
.v rms a crystalline comp%id^yriu 


T»hi''do.butane O.Hgl, i.fl. 

From lhe**cvr«J>'c. 2-291. | 

(Wurtz, Blr [21 41, 362). ?© I -v 

p-IOBO-lSOBUTYL-BEN^ENE i rapidly resinified by solufiohs of 

(256® cor.). Formed by the action of 1^ on the ' a/tiria n/xmHinAa vn^it AniHna 

diazo- compound- fMm p-amido-phenyl-butane 
ofPahl, B. 17, 1232). Colourless oil. By HNO, 

It is oxidise d to p -iodo-benzoio acid. 

lOBO-BUTYLENE C^H,!. Croiffl iodide, 

Jl82g)^ From tri-oxy^hutane (butenyl-glycerin), 

'odiK^Wd phosphorus ^ieben a. 2eisol, M, 1, 


836). iftingent liquid. Combines with mercury 
forming ah unstable crystalline compound. 

lOBO-ISOBUTTL-TOIUENE 
C,H,(CH,j(04B;)I [1:3:6]. [c. 86®]. (264®). 

Formed by diazotising amido-tolyl-isobutane 
and treating the product with HI (EHront, B, 
17(9325). Long white needles. Y. sol. alcohol 
and ether. On oxidation with HNO, at 200® it 
gives nitro-tolyl-isobutyrio acid, 

a-IODO-n-BBTYBIO ACIB 04H,I0a U, 
^ OH,,Ca,.OHI,CO.;a. [IIO®] (FitUg, B. 9, 1194). 
From a-orotonio t^id and fuming HI at 100® 
(Hemiliaif, ,4. 17^324 ; tn/m). Monoolinio 
crystals (l^ushofer, Z. K. 6, 135). 

Ethyl ether BtA'. (191®). Formed by 
boiling a-bromo-butyrio ether with alcoholic ^ 
(HeU^. 6, 29). r 

i9.Iodo-bntyrio acid 0Hf.CHI.Y!H,.0O,H. 
Formed, in small quantity, in the preparation of 
the preceding. Liquid. 

According to Michael and Freer {J, pr. [2] 40, 
95)eHl unites with solid crotonic acid forming, 
contrary to the statement of Hemilian, only 
/9‘iodo-batyiio acid, of low melting-point. Th( ^ 
same acid is forced fromcliquid orotonio acid 
and HI. Boiling water converts it into $-oxj- 
bat|no aced. Hot KaOHlq gives solid orotonio 

Y-Iodo-bntyric acid OHJ.OH,.OH,.CO,H. 
[41*^. From the lactone of ^-oxy -butyric acid 
and HI (Henry. 0, B, 102, 868 ; 4 Saytzeff, B. 
14, 2826). Colourless plates, which become yellow 
in sunlight. Bl. sol. warm water ^difference fyom 
B-isomeride). v. sol* methyl alc<^ql, ether, and 
CSf. til A 

Methyl etherfEt^*. (199<*). 8.G.4L666. 
GU, with {deasant odou^ i 

lodj-iiobutyrlo^ aoid (0H,),0I.00,H (?). 
[86®]. From metbaoiylio aoid and fuming ^ at 
0® (Fittig a. Paul, A, 188, 58 ; 200, 67). Abies 
(from 0^ or large ptisins (froia coao. HIAq). 

Slioliniier* ^ • • 


aifealis'u >^eral acids. Combines with aniline, 
with elimination of water, givinig % di-amine. 
Ag(CjiH,0,) at 100® yields isobutyl acetate (114®). 
AgCN and AgSCN yield the corresponding cyano- 
and sulphocyano- derivatives. 

lOBO-GAUPHOB v. Oamphob. 4, 
lOBO-CAFBOIC ACIB v, loWn^oio AOD. 
I0B0-CAPBTI-BENZEN£ V, lono-ooTXL- 

BBNZBNB. 

lOBO-OABBOSTTBIL v, Iooo-ozy-quinolzmb. 
lOBO-OHELIBOll’IO AOIB 9 * OnBunoNio 
Aom. 

lOBO-CHBYSIH o. Chbxsih. 
o-lODO-CINKAHIC ACIB U 

0,H4l.CH:CH.C0,H. [214®] (O. b.H.); [207®] 
(S.). Formed by boiling o-diazo-eixmamio acid 
with aqueous HI (Qabriel a. Herzberg, 

2037). Formed also by heating* o-iodo-benzyl- 
idene-malonio^acid to its melting-point (Stuart, 
0, J, 53, 142). Crystals (from dilute alcohol). 

m-Iodo -oinnamio aoid CgHfLOA-^O^H. 
[182®]. Formed by*Doiling m-diazo-oinnamic 
acid (;vitb HI fG. a. H.). Sol. benzene, petro- 
leum-ether, ana hot alcohol, si. sol. water. 

p - lodo • oinnamio aoid 0,H^l.C,E^.OOtH. 
[0. 255^. Formed by boiling n-diazo-d^amio 
aoid with HI (Gabriel a. Herzberg... B. 16. 
2040). Crystalline mass. 

XOBO-COpl^Xlfia V. CODEINB. m 

lOBO - COMPOUNDS. Organic oomppanas 

^ FormaHon.-^^!, Unlike ch&rii^ncc bromine! 
iodine^ not capable of direcSi^^iiSplaoing hy- 
drogen, izi&smuoh the Sxpioduood would 
oai^e a reverse^eaction. But if iodic aoid, mer- 
oari(^xide, s<pne other substance capable of 
rememng Hr be present, the snbstitation may 
take place (EeldilA A. 181, 281). In the case m 
aniline, the fr^ HI combines vnth excess of ani- 
line and thus iodo-hnilin^,inay be formed. Her- 
ohrio oxide will^ot induce the iodatioiPof fatty 
eOmjpounds, U;t is < * ' ” ‘ 

of phenols and oxy-i 


The operation is perfoxme^in 1 _ 

solation.^d an intermediate body appears to be 
meroarh}ipdate(Lippmann.B.7.177B). Aromalic « 
hydrooarobns may m iodated ly heating with 
k)dine and dry |ie01, (L. Meyer. A. 281. 198}.--* 
2. By the action of HI onhydrasylfo cOttpotm^Sn 



lOIKKIRESOL 


prepaid in <r | 
^tteri of Jodine^^l^ . 
Soiiding aloohoif it> 
^la giye rise, in this 
iodides, ihe iodine di^* 
^§ttaoh6^ to a pent^tiinate, 
f: ^hus glycerin ^ves isopiropyl 
de^of acid radicles are formed by 
of Jodide o Hah osphorgg on the dry 
lurlw J04,lll).-8. Bythe 


^;K^yMiin0 

WT i _ ’/r 


J salts (Clhoi 
i'of EtI with um 


nbination I 


I, compounds. This 
stio^ ^es readily than in | 

I case of ^01 and JS^P^he iodine attaches j 
lelf to that one of the involved atoms of carbon 
at is combined with the amallor amount of jig- 
^ogen, e,g.: CH,^H:CHa + HI = CH,.CHLdH3. 

'i, ]^om aromatic amMo- compounds by the diazo- 
eaction. This may be performed by heating the 
iazo- compounds withHIAq, or withaqpeous KI, 
e.g , : O^Hj.NySO^H + JKl + N* + KHSq 4 . 

AHo by SaAdmeyer’s reaction, which consiqi^iaKi 
boilii^tlfe diazo- compound with cuprous io^e, 
0 . Diazo- ooMPOUifDs.— 6. By gradually adding 
HNO, to a hl>t solution of the amine in HIAq 
(Losanitsch, JB. 18, 39). — 6. By displacing Cl 
or Br by 1 ^y treatment with a metallic iodide. 
The elements K, Mg, Ca, Sr, Ba, Al, Mn, and 
Go prefer chlorine and bromine to iodine, and 
hence theiodMes offhese metals when heated with 
ohloro- or bromo- ccKapounds produce iodo- com- 
pounds (KShnlein, A. 225, 194). Thus propyl 
chloride is converted into propyl iodide by Calj, 
Srij, Mnij, and Cola, while it is but slightly 
affected by Nil, and Felj, is not affected by Snlj, 
and is wholly decomposed by PIj. The conver- 
sion of benzyl chloride into benzyl iodide is par- 
tially effected by Balj at 16°, by Znl, at 10°, 
by Cdl, at 100°, and by Pblj at 160°. On the 
other hand, isobutyl chloride is not converted into 
iodidb at 70° bjlBalj, by Znl^, or by Cdia ; while 
Gdl, at 135° decomposes it. The rabstitution of 
Cl in ohloro-acetic acid by 1 is partly effected by 
Cdlj or Tll.at 100°, and m^ be effected by Ba^l 
or ZnIjatl00°(Brix, il.22^166). Potassium 
iodide is a very convenient reagent for the 
purpose (Perkin a. Duppa, A. 112, 125),* but 
cannot be always depended upon ; for though it 
displace^Ol by I in the case of epichlor^y^n, 
chloro-lsi^tio acid, dichlorhydrin, and mono- and 
di-ohloro-aoetone, it does not acton di-chlorinated 
ether, and it decomposes chlord^inft^ chloroform 
and CO.. Calcium iodide Cal^SAaq is also 
an exdbUent reagent for«oonvei^g*oMoro- |md 
D^omo- ooMpbiftids^nto the oorreeponding iodo- 
derivatives (Spftdler. A. 281, 2Q7). Thus U con- 
verts CH2Cl.CJB^BlNmto elhylene itdide, and 
CH,.OHClBr into CH,.CHir; bift it fails w^h 
CH201.0H01yWithCH01s.CHClj,yithC01,.CHCl2, 
with 0,G1«, with chloro-benzene, and Vith c}fl!oral. 

Oal, requires a higher temperature (120°) 
before it reacts, and this deoomjposes many of 
the iodo- compounds t]^at shfiula be formed.-^ 
7. Ibdme chloride a]po acts as sii iodating subS 
stance, especially upon ^matic a#aines. Thus 
it converts, aniline (^Alved in HOAc) into di- 
iodg-anHina (when %mols. ICl are used) and 
M-iodo-anuine (when 8 mols. 101 are lued). It 
inverts acetan^de into acetyl^-iodo-foiline, 
m-nitro-aniline ^to di-iodb-m-nitro-aAiline, p- 
nitrnaniline cl^y into iod^-nitro-aniline, 
ipd ^tohridiot into di-iodooi^fclaidine i hnt it 


fiuhliig 


1868, 7W).-9 „ _ 

aj|E^bn,4Uat0 alcoholic solutions of TOtas- 
derivafiyes of phenols, forms iodo-phenols 
and ammonia (Willgerodt, Jipr, [2] 87, 446). 

HeddKcM— *1. The displacement of iotine by 
chlorine bromine may^ effected by healing 
with the chloride or bromide of Hg, On, Ag, Sn, 
Fb, As, or Sb {v. Ghlobo- ooupounds and Bboko- 
cojwouhdb).— 2. OAZonpe^and bromine displace 
iodine direotly.-~8. frequently removes 
iodine with ease, $.g. 20.iHjI + Na, » 04H]jV2NaI. 
In like manner (by what is known as Fittig’s re- 
action) : OaHJ + CjHjI + Na, =« OsH3.C^i + 2NaI. 

4. Water readily decomposes tertiary alkyl 
iodides, forming HI and a tertiary alcohol. 
Methyl and ethyl alcohol at 100° act in like 
manner, forming a tertiary alcohol and Mel or 
EtI.— 5. Silver obtained by redaction sometimes 
temoves iodine: e.g. 2CH2l.0H..00tH + Ag, 

- 2AgI + G02H.CH*.CH,.CH2.0H2.C0^. 

Some aromatic iodo- oompoimds oan take up 
chlorine, e.g. Phi gives PhlOlpfwillgerodt, /. pr. 

0 H^b’ 0,H,BrI01„ while < 

CaH4(NOj)ici2. Q^,(No32l haa"uo action.^ 
lODO-m-CEESOl C,H3MeI(OH) Cl:»:8]. Oil 
Formed by adding iodine to a solution # wi- 
cresol in aimnonia and alcohol (WillgSrbdt a. 
Kornblum, J. pr. [2J 39, 289). • 

lodo-p-cresol C,H,MeI.OH (1:8:4], Formed 
by the action of dry iodine on sodinm-p-oresol 
suspended in CS, (Scball a. l)ralle,dB. 17, 2588). 
Liquid. Volatile with steam. 

Methyl ether O^SaMe^OMe) : (238°) ; oil. 
Di-iodo-o-cresol C„HaMeI,(OH) [1:8;^2]. 
[70°]. Formed by the action of iodide of nitrogen 
upon the sodium compound of o-cresol (Will>j» 
gerodt, /. pr. [2] 37, 448, 39, 289). * ‘ 

Acetyl derivative 03H,MeI,(OAo). [66°]. 
Tables. • • 

Ficrate, [204°]. Yellovi ciystalline aggre- 


Di-iodo-fu-oresol 03HjMel2(0H). [76°]. 

Formed together with iodo-m-oresol (W. % E.). 
Long needlbs, solt psual menstrua. 

Di-iodo-p-cresol 0,H2Mel3.0H [1:3:6:4]. [61°]. 
Formed together with^he preceding (Schall a. 
Bralle, B. 17, 2534). White tables. Easily 
soluble in alcohol, sparingly in water and ligrqjin. 
Volatile with steam. 

, Acetyl derivative O^B^eljiOkc) : [62^, 
J^hite tables. ^ * 

Beneoyl derivative OgHgMe^OBz) : 
[180°], glistening white prisms. # 

Ethyl ether [77°]. White 

solid, sol. organio solvents (Will^odt a. Kom* 
blum, /. pr. [2] 89 J289). 

iobocbsmlitjipAonic acid 
C.H,M eI(0]™0,H [8:1:2;6]. [166°]. Formed 
together with an isomeride, by the action ol 
mdine on the potassium salt of o-cresol-sulphonic 
»md (lebrm An, J, pr. [2] 87, 888). Colourless 
plates (containing 8aq). Cenverted by nitrio 
acid into dinitro-q^esol Jw°]. Chromic Mid 
forms iodo'toluquinone [X16°]i 
Salts.— A'E: fine needlos.^A',Ba4a{. 
Diiodo-m-oresol salpbonio acid 
G,HM6l,(OH}(SO,H)[8:6:2:l:4]. [70<»J. From 

^^as^um m^aol sut^honate br mtmeot w|lb 
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lodint (K«iirmanxi» /. w, [2] 89, 892). Small 
•needlaa. Oxidised by OrO« to ai-iodo-tolaquinone. 

lODOW'-OUMENS O^Me,[l:2:4:6]. lodo- 
tn^methyi-^neene, [87®]. (268®). Formed by 
dcKK>mpo8ing i^-oumene diazopiperidide with 
TTTAq (S.G. 1*73) (Wallaoh a. Heusler, 243, 
288)* Farmed also from ^•oumidine by diazo* 
tising and heating th* product, dissolved in 
'HL^S04 with KI (Kiirzeh -B. 22, 1686). Scales. 
Treatment with H.^S04 forms two isomeric di- 
iodo-«f'*cumene sulphonio acids: il'-cumene apl- 
phonio acid and iodo-^-oumene sulphonic acid. 
One of the di-iodo-^-oumenes melts at 74®, the 
other is an oil. 

IODO-^.CnMENE SULPHONIC ACID 
OgHIMeiSOaH. Formed as above. Scales, m. 
sol. water. ^ 

Salts. — NaA'aq : plates. — ^BaA'saq : needles. 
lODO-CYANET^NE v. Oyansthinb. 
lOBO-ETHANE v. Ethyl iodiob. 
Di-iodo-ethane t;. Etuylbmb xodidh and 
Ethtlidemb iodidb. 

Trl-iodo-ethane i.e. CHyCIa [95®]. 

Formed by the adwan of aluminium iodide upon 
CCH..001, (De Boisaieu, JBl, [2] 49. 16). Yellow 
ooti^edra. V. e. sol. GS.^, benzene, and ether ; 
V. sol. petroleum-ether; m. sol. alcohol. Smells 
faintiyof io dofor m. «• 

ZWO-ETHYL ALCOHOL v. Olycol iodhydrin. 
S.IOiK>.ETHYL.AMINE GH,I.GH2.NH2. 
Hydrvodide B'HI. [194®]. From vinyl, 
amine and cono. HIAq (Gabriel, B, 21, 1049). 
Trimetrio crystals (from hot alcohol). V. sol. 
water. When treated with KOH it gives a liquid, 
soluble in water, with a disagreeable odour. 

Piorate B'04Ha(NO.JaOH ^aq. [c. 105®] 
(hymraited) ; [181®] (anhydrous). Short compact 
yellow prisms. 

Di-iodo-ethyl.amine EtNI^ v. Ethyl-di-iodo- 
** ammdi vol. ii. p. 474. 

wa-DI-IODO-ETHYL BENZENE GaHal^ t.s. 

Sti/rene di-iodide. Froni styrene 
and a concentrate^ solution of iodine in KIAq 
(Berthelot, BL 6, 2954 7, 277). Grystals ; v. sol. 
ether. Rapidly decomposes into iodine and 
metas^yrene. • 

lODO - ETHYLENE G*hJ« i.e. • GH2:GHI. 
Vmyl iodide. (66®). S.G. « 2*08. Formed by 
dintillitig ethylene iodide^, with cone, alcoholic 
potash, the receiver being kept very cool, and 
thf^distillate finally mixed with water (Begnault, 
A. 16, 69; 'E. Kopp, G. B. 18, 871). Also from 
ethylidene iodide (Gustavson, B. 7, 731). Formed^ 
also by the union dl HI with^acetylene (Berthelot, 
A. 182, 122; Semenoff, E'. 1865, 725). Oil; v. sol, 
alcohol ax.i ether, with alliaceous odour. 

Di . iodo - ethylene G,H^ i.e. GHIiGHI. 
Acetylene di-iodide. [78®]. (192® cor.). S.G. 

8*802* Formed by passing acetylene over 
iodine moistened with^ alcohol (^bauejefi, A. 
178, 109; 216, 276; Plimpton, O. J. 41, 892). 
Elastic needles (from alcohol). It appears to be 
aocompanied by a small quantity of a liquid 
Uome^e. S.G. *12*942. With adoohoUo( Vgl^, 
itformslongneedle8»faoompound09H2la4AgNOt, 
whioh is decomposed %HG1, caving off acetylene. 

Tetra - lodo - ethylene OlsiOI,. JH-carhon- 
tetea-wBUde. [o.l65®]. Prisms. Formed Igr the 
action of a .solution of iodine in aqueous El 
o upon the oaprous compound of potassium pro- 
pargylate. Forced mso ' by the detion o/ the 


iodine sototipn vpon aeetylene eoppor (tfcm al bA 
a. Stolz, B. i8, 2288). • • 

lODO-ETHYLIDENE Dl-ETHYL lll.fUL. 
PHONE GH,.GI(S02Bt),. [^9*]. From ethyl- ' 
idene di-ethyl di-sulphone broiling with iodhte 
(Fromm, A. 253, 146)i Needles. % 

IODO - DI . ethIh:. oxSra o^o u. 

(166®). S.G.«1*692. V.D.6-91 
(obs. and calc.). Formed by heating ethylene 
iodide with alcohol at 76® (BsAunstark, B. 7, 
1172). Formed also from the mono-ethyl deri- 
vative of glycol by treatment with i|{^ide of phos- 
phorus (Demole, B. 9, 74^). Pungent oil, not 
decomposed by q^ter. Alcoholic potash attacks 
it raergetically, yielding OH,:OH.OEt (36®), and*’ 
GH,(OEt).GH,(OEt) (122®). Boiling with re- 
duced silver does not affect 

I0D0-(i3j-ETHYL.THI0PHENB 
04H2(GgH4)lS. Oil. Formed by the action of 
iodine upon (j8)-ethyl-j^ionhene in pretonce of 
HgO (Bonz, B. 18, 661) o 

lODO-FLUOBO-BENZENE v. Fluoso-^odo- 
bbnzbnb. • 

lODOFOBM CHI,. Tti-iodo-metkane. Mol. 
w. 394. [119®]. S.G. 2. 

Depression of freezing-point of benzene by 
iodoform : Baoult, A. Oh. [6] 2, 88 ; Fktemo, B. 
22, 466. 

FormaHon.^1. By heating aioc&ol with 
iodine and caustic or carbonatod alkali (Serullas, 
A. Gh. [2] 25, .314). Iodoform is formed in like 
manner by the action of iodine and potash on 
aldehyde, acetone, lactic acid, and many other 
substances (c/. vol. i. p. 96). — 2. From chloro- 
form and HI (Baeyer, B. 6, 1094). — 3. By heat- 
ing chloroform with Gal, at 76® (Spindler, A. 
231, 263).~4. Together with oarbamic ether, by 
the action of iodine on sodium oarbamic ether 
(Mulder, U.T.O. 7,333). 

Preparation.^1. Alcohol coz^taining about 
20 p.c. aldehyde is mixed with ten times its 
weight of aqueous NaOH, iodine is added, and 
the mixture stirred from ^e to time. The 
iodoform quickly septE'ates in the cold (Gflnther, 
Ar. Ph. [3] 26, 373).— 2. To prepare iodoform R. 
RothSr {Ph. [8] 4, 693) heats 32 pts. iodine, 32 
potassium carbonate, 16 alcohol of 95 per cent, 
and 80^water, till the mixture become^. colour- 
less ; tlien decants the clear liquid, collects the 
separated crystals of iodoform, and mikes the 
filtered liqu^ wi*^ 16 to 24 pts. hydrochloric 
acid and 2 to 8 pts. potassium dichromate. The 
liquid is fhen np^ifttralissd with potassium car- 
bonate, and 32 pts. more of that fckKAre added, 
.together with 6 pj^. iodine and ^-otoohol. The 
reaction having beeff oompPi^a <fit the heat of 
the^water-bath,^he product.- is treated as above, 
whereby a fresh quantity of iodoform is ob- 
tainelh— 3., By t^e action of excess of sodium 
hypochlorite on- an aqueous solution of acetone 
(6 pts.), potassium iodide (60 pts.), and NaOH 
(2 pts.) (Suillol^ Eaynaqd, Bl. [8] 1, 8). 

'• Propcrftes.—tHexagonal 3(^llow tables ; 

1: *9016 (Ram^elsberga^oksoharofl, O. C.1867, 
624; of. Dogiel, N. Petem.Aead. Bull. 20, 887). 
Above its melting-point h partly a^mpoiM» 
giving off iodine and BCt. Has a pwuliar per* 
sistent Wdbur. Volatile with steam. InsoL water. , 
acids, anU alkalis; V. sol. alcqbo^ ether, and 
fixed and volatile* oils. An aloonolio soluti<m ol 
iodoform ii decomposed under the infl ue n e a ol 
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as 


ugai* xiM deoompoBitioii ii ao»el6rat|d by dry 
Qxaliowftd; iodina ai}d methylene i(^de are 
pTodooed (Id aider, R. T, 0. 7, 816 ; 0 /. Humbert, 
V. Ph. [8] 39, 862). JDoes ifot in the least hinder 
^ pv^^Eaotion of pancreas at 85*^ (Boillat, d.pr. 

li0tection.^Ah ^alcoholic solution of iodo- 
form warmed with aqueous KOH and a little 
phenol forms a red substance, which dissolves in 
dilate alcohol, Jiving it a crimson colour (Lust- 
garten, M. 8, 717). 

Seaeti(9iSj^l, Seated in a sealed tube at 
150", either alone or with iodine, it yields 

r hylene iodide and crown products (Hofmann, 
J. 18, 65). — ^2. Bromine gives bromofoyn 
(LOscher, B. 21,^10); but an excess of at 
high temperatures farms GBr^.— 8. Distilled with 
HgOl, it yields CHGljl (Sohlagdenhauffen, Ph. 
[8] 29, 247).— 4. Mercmic ox^ forms pO, formic 
acid, Hglo, and water^6^oiling aqueous KOH 
fdrms a Mttle potas»um formate. — 6. Boiling 
alcoUblM potash forms methylene iodide (Brun- 
ing. A, 104, 187 ;.Butlerow, O. B. 47, 696).— 7. 
KaOEt forms methylene iodide, Nal, aldehyde, 
acrylic acid, and GHj,.GH(OEt).GO^ (Butlerow, 
A. 107, 110; 114, 204; 118, 326).— 8. KjSO, 
forms 0H,^0,K)2 (Strecker, A. 148, 90). — 9. By 
the copper-zinc couple iodoform may be reduced 
to methaift |Gladtltone a. Tribe, C. J, 28, 608).— 
10. Unites with PHt, forming (Hof- 

mann, Pr. 10, 189). — 11. PGIj forms chloroform. 
12. When made into a paste with moist finely- 
divided silver, acetylene is at once given off. A 
mixture of ppd. silver and copper is even more 
effective (Gazeneuve, 0. B, 97, 1371). — 13. Silver 
nitrate acts readily at ordinary temperatures, 
forming Agl, nitric acid, and GO, so that by 
nitrating the liberated acid an estimation of the 
quantity of iodoform present may be formed 
(GrAhoff, jB. 9* 0, 7, 842).— 14. Iodoform ex- 
posed to direct sunlight is com^^tely oxidised 
by air, forming GO.^, iodine, and water (Daccomo, 
G. 16, 247).— 16. Mercuric acetate is reduced by 
iodoform to mercurous acetftte, GO, being evolved. 
It does not reduce mercuric nitrate (although 
chloral forms, in this case, mercurous ohldtide) 
(Gotton, J.Ph. [6] 16, 481).— 16. Isobutyl alcohol 
(200 g.) iiixed with sodium (20 g.) and iodoform 
(100 g.) fl^ves a violent reaction, the products 
being fo^o aoid,isobutyric acid, pentenoio acid, 
CMe,:OH.GO,H [70"], isobutyl-e^-isobutyrio 
sold OAO.CMe,.CO^, a lactone of an oxy- 
ootoiw acid, isobutylenef metM isobutyl oyde, 
•lethylenq^ilbbutyl oxide,a ofinipound 0„H,gO„ ' 
and other bodiiBfGorbofl a. Kessler, /. H. 1887, 
428). " 

i000.FTI]IABI0iA0Il>t},HI(CO,H},. J<^- 
fnaleio acid. [184"]. Formed by dissolving 
acetylene-di-carboxylic acid in*8tfbng a^eous 
Hi (Baudrowski, B. 16, 2697). Fine glistening 
crystals. Very soluble in water, alcohol, and 
ether. t • 


Balt%-..A"HKL Imall sparingly solubli 
wystals.— A^'Agg ; orystalline pj^— A'Tb2aq 
crystalline pp. 5 

■jfOBO-MDSCOHf ACID 0,|H„IO, U 
m0H,.(bHJ,.00^[. [2493. From hen 

t^noio acid and HI (Ph. Brunner, B. l9t 2234J 
Aystalline. ^ * 

^ lOBO-RBPTOXO ALBSHTIPB OM.Ji,OSC 
^ Ronnsd by treating neptoi 


• 

(osnanthio) aldeh^d^ (76 g.) diluted with alcohol 
aOO 0.0.) with iodine (60 g.j and iodic acid (20 g.l. 
The crude product is pii^ed by treatment with 
reduced silver. The yield is very bad (Ghautard, 
A. Ch. [6] 16, 170).« Very unstable liquid with 
irritating odour. Decomposed by heat. Easily 
decomposed by KOH, NaOH, ammoLfa, and 
mineral acids. ^ . 

Beactiona.—!. Nitric g>eid gives heptoic alde- 
hyde and heptoic acid.— 2. Silver acetate forms 
octyl acetate (208"). — 8. By heating iodo-heptoio 
aldehyde (120 g.) dissolved in alcohol with silver 
cyamde (67 g.) there is formed OaH,^y.GHO 
(177") S.G. ‘913. This is a colourless liquid 
which reduces Fehling’s solution and ammonia- 
cal AgNO, but does not form orystalline com- 
pounds with aniUbe or phenyl-hydrazine.— 4. 
Silver aulphocyanide forms the corresponding 
Bulphocyano-heptoic aldehyde.— 6. Heating with 
aniline forms 0,H„I(NHGaHJ,. 

lODO-HEPTYLENE G,H,,1 i.e. 
Pr.GH,.CI:CHMo or Pr.GH:OI.GA,Mo. (140°- 
160"). From heptinene (q. u.) and HI (Morris, 
0./. 41, 179). ^ 

lODO-HEKAHE v. Hxxn xonma. 
Bi-iodo-hexane 0,H„I, t.e. 
OH,.GHI.CH,.GH,.CHI.GH,. Hexylene iodide. 
S.G. 2 2-024. Formed by j^ieating di-allyl, in a 
sealed tube for 6 hours with excess ol^no. 
HIAq at 100" (Wurtz, A. Ch. [4] 3, 129) ; dt better, 
by passing gaseous HI into strongly c<^ed diallyl 
(Sorokin, /. pr. [2] 23, 18). Oil ; gives off io^e 
when heated. With sodium it gives hexylene and 
hoxenyl iodide. Alcoholic potash forms diallyl 
Silver acetate forms hexylene acetate OJS,|i(OAo)|i, 
whence baryta forms di-oxy-hexane. 

Tetra-iodo-hexane G,H,oI,. [above lOO"]. 
From diallyl and iodine (Berthelot a. De Luca, 
A. 100, 363). 

TETBA-IODO-HEXIHENE v. TetrchiodSde o(^ 
Dipboparotl. 

lOBQ-HEXOIO ACH) 10,. Farmed by 
mixing hydrosorbio acid witl; cone. HIAq at 0° 
(Fittig, A. 200, 44). Oil, iuming yellow on «x- 
posuro to light. May be redact by sodium- 
amalgam to n-hexpic acid. 

lODO-HEXTliENE G,H„I i.e. 
GH,:GH.CH2 .GH,.CiHI.C]^. Hexenyl %oaiae. 
Diallyl hydroiodide. ^ (166"). S.G. « 1*497. 
Formed, together witn di-iodo-hexane, by &e 
action of HI on diallyl (Wurtz, A. OK [4J 8, 
166)^ Formed also by the action of alcoholic 
potash or of an alloy of tin and sodium on di- 
nodo-hexane GH,.CH}.OH,.GHy.GHI.GH,. When 
treated for 24 hours with moist Ag,0 it forms 
diallyl, hexylene, and two liquids 0,H|^ (0. 186") 
and 0.,H„0 (180"). 

lodo-hexyWe 0 «HhI. (131"). S.G. 18 1*92. 
Formed from the hexe^l alcohol obtained ^ 
distilling glyqgrin ^th li&e (Destrem, A, OK [5] 
27, 68). ^ 

lodo-hexylene 0,HnL (142"-145"). From 
^indbone hydn^ and m at 160" (Bouohardat, E. 
1871, ^9). Aeduced b^ tin and HGl to hesylena. 
Bromine gives crystallme GJl^Br.. 

lOBO-HIPFTrBU’ AO^OAINO, U. 
NHBz.OHLCO^ (?). Fonm by treating a 
boiling alcoholic solution of hippuiio add with 
iodinl(Maier,B. 1666, 416). White needles. Do- 
composes at 90". All its salts are soluble in 
water excepffaig the silver salt. • 

D 
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Iodo.liippurio acid G«H^I.GO.KH.OH,.OOsH. 
t Vonned by &e action of aqueous HI on the sul* 
l^te of diazO'hippnriqr acid (Griess, Z. [2] 4, 
725 ; B. 190). Lamina, v. sol. cold alcohol 
and ether, m. sol. hot water, nearly insol. cold 
water. The iodine is not easily removed. 

lOira-HYDBOClNKAMIC ACID v. lODO- 

PlISNYL-PBOPIONIO AOIDft 

DI . lODO - HTDBOqXIINONE O.H^(OH )2 
[5:8;4:1]. [146®]. Formed by boiling di-iodo- 
quinone [ISO®] with a dilute solution of BnCl, 
(Seifei^«r.pr. [2] 28, 488 ; Kehrmann, J,pr. [2] 
87, 837;. Long colourless needles (from hot 
water). Volatile with steam. 

Bi'iodo-hydroquinone G«H2l2(OH),. [142®]. 
From di-iodo-quinone [169®] and aqueous SO^ 
(Metzeler, B. 21, 2666). White needles, v. sol. 
hot water, alcohol, ether, and HOAc ; m. sol. 
benzene. Beozidised by FeGl, to di-iodo* 
qninone. 

Di-acetyl derivative GaH2lj(OAc)2. 
[148®]. Needles or plates (from alcohol) ; insol. 
water, y. aol. alcohol and ether, si. sol. cold 

lODO-HTBKO^fk'SMOdXrnrOIIS 
0,HMePrI(0H), [6:2:6:4:1]. [74“]. Obtained 

by reducing iodo-thymoquinone with SnCl^ 
(Kelunnann, J, pr. ^[2] 89, 892). Golourlesa 
pritKi. V. sol. organic solvents. 

lOXrO.HYDEO.TOLUQiriNONE 
CAMeI<OH), [6:2:4:!]. [111®]. From the 

corresponding quinone, by reduction with SnCl^ 
(Kehrmann, J.pr. [2] 39, 392). Soft silky aggre- 
gates of needles, sol. organic solvents. 
lODOL V, Tetra-iodo-ptbbolb. 
lODO-LACTlC ACIB n. 1 odo*oxt-pbopionio 


lOBO-MALEtC ACID v. Iodo-fumabio acid. 
lOBO-MELILOTlC ACIB. Methyl derivative, 
%,e, G^^J^(01de).CjB[jI.C0.2H. From the 
methyl derivatives of (a) and of (/3) coumaric 
acid andrfuming fqueous HI in the cold (Perkin, 
O. J, 89, 42^. Aqueous Na^CO, forms 
OJH4(OMe).CH:GH,^ind CO^ 

IOBO-mETHANE V. Methyl iodide. 
y-iodo-methane v. METi^yiiENE iodide. 
%-lodo-methane v. loDOFotiif. c 
Tetra-iodo-methane CI4. tiarbon tetra-iodide. 
g.G, aa 4‘82. Formed mixing CCl^ with alu- 
minium iodide dissolvea in CS.^ (Gustavson, A. 
IM, 178; O. B. 78, 882). Formed also by 
heating CGI4 with Cal^ 3Jaq at 76® (Spindler, A. 
231, 264). Dark-red regular octahedra (Friedel, 
BZ. [t] 21, 482)p SoL CS« alcohol, ether, aifli. 
Mel. May be kept for some days, but gradually 
decomni^es. The decodlposition is hastened by 
both COy A^ve 80® it quickly splits 

np into carbon and iodine. Converted into iodo- 
form by boiling with aqueous HI, and even by 
boiling with water. Hoarcsfy attocked by aque- 
ous potash or Chlorine Sonverts it into 

CX3I4. Br gives GBr.. 

lOBO-BI-XETHYL-AMINE^o. Di^thyl^ 
iodd-amine under Dz-kbthtl-ami#b. « 
I0B0-B1.MS1;PVX.*AHILIKS 


CJELJLJSnde^ ^9®].*Foni^ by admng iodine 
to a solntion of di-memyl-aniline in OS, (Weber, 
B. 20*765). Formed also by the action of cyan- 
ogen iodide on di-methyl-aniline in tlf) oold, 
bring evolved and HCy given off (Mens a. 
Writll,B.10^ 957). WlfiteUmuiis,sol.aloohri 


and HQlAq. <^ot attacKed Dy oanstie soaa 
When heated above 80® ifi gives off HI Ki^leav^ 
a residue which forms a deep violet sriution in 
alcohol. — B'-HgPtCla.® • “ 

lOBO-TBI-METHYI-BEirZBHB v. i;ox>o.^. 

OUHENE. ” 4, ' 

IODO-METHTL-ATrm.BlflTZ£irX v. loDO- 

BUTTL-TOLUENB. * 

BI-IOBO-METHYLEHE XU-ETHYL BX- 
BULPHONE ClaiSO^t)^ [177^. Formed from 
methylene di-ethyl di-sulphone, I, aq4 KIAq, by 
exposure to sunlight (Fromm, izl. 268, 161). 
Needles, si. sol. boiling wfiter. 

BI-IOBO-BMuETHYL oxide 0^41,0 i.Sf 
((7H^),0. (219®). From dry * oxyinethylene ’ 
(formic paraldehyde) and^gfCseous HI (Tish- 
tschenko, J, R. 1887, 464). OU. 

I0B0-|B1-M£THYL.PIP£BIBINE 
[60®]. Foraed by heating ethylidene diacetonine 
with HI (E. Fischer,''B. l7, 1796). ^Colourlees 
rectangular prisms. Nearly insol. watera— ITHI ; 
very sparingly soluble. 

lodo-tetra-methyl-piperidine G^HikNI. [90®]. 
Formed by heating triacetonine with HI at 160® 
(E. Fischer, D. 17, 1791). Easily soluble in alcohol 
and ether, insol. water. Colourless fbbles (fromi, 
ether). 

I0B0-BI.M£THYL-THI0BH£ItE ffl,H,IS i.e. 
Cl :CMev a 

I >S. (97®). From di-methyl-thiophene 

CH:CMe/ 

(from coal tar), iodine, and HgO (Messinger, B. 
18,1038). Oil. 

lodo - tri - methyl - thiophene O7H9IS i,e, 
CMe.CMev 

I ^S. Formed by the action of iodine 

CMe:CI / 

(48 g.) and HgO (21 g.) on tri-methyl-thiophene 
I (12 g.) dissolved in ligroin (24 &) (Zolinshp, B. 
21, 1837). Non-volatile oil. 

(a)-IOBO-NAPHTHAL£K£ C,oH,I. (806®). 
Formation, — 1. By adding iodine to a solu- 
tion of mercury dicaaphthyl : Hg(0,5H,)55 + 21, 
= Hgl2 + 2C,oH,I (Otto, A, 147, 173).— 2. From 
diaA>-naphthalene sulphate and HI (NOlting, B. 
19, 136). 

Properties.— Tliick yellowish oil, Mt solidi- 
fied alf — 17®. Miscible with alcohol, ^her, CS.^, 
and benzene. Alcoholic potash at 160® forms 
some naphtkalque. Boiling HIAq (127®) com- 
pletely concerts it into naphthalene. When a 
solution in CH, isJ)oiled9with aluminium cbloride > 
there is 7ormq^tiaphthalen«, iqdiji^ and tan^y 
matter, but no [j3)'iodo-naphthrifine (Bouz, BU 
[2]4»,61J). * . ^ 

Picric a^id %omp%und ll27®]. Golden 
y^ow needles. 

^)-Iodo#iaphthalen6 0,oH,I. [65®]. Pre- 

pared by'the^action of HI on (i3)-diazo-naph- 
thalene sulphate (P. Jacobson, B. 14, 804). 
Colourless plate# ; sol. ether, alcohol, and 
iHOAc. VolatUe with sfsam. ^ 

(^ a4)-Bi-ioao-naphthaIfkid 0,oH«l, [1:4]. 
[110®]. From (a)-iodol(a)-nitro-naphthalen6 by 
reduction, and treatment of the tssulting iodo- 
naphthylamine igith H,SCff and NaNDf, followed 
bv Hb fMeldola, C. /. 47, 529). Needlea (from 
alcohol)* • ® 

(a,6,)-Bi-ioib.naphtlialeiit * [^:2]. 

[81^ From (6)-i^o-(a)-DitrD-naphfhalene In 
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tka nnw aMT M the* preoa^og (ftaldola). 
Bbalesrfftm aloohol). * 

(/9) - lODO . K^OTSAI^NX SUIPHONIO 
AOIP80 jALSO,H.*Two isomerides are formed 
by sqipnonating ()9).iodo<jiaphthaiezie (Arm- 
strong a. Wynne, iCt/. Proc, 8, 22). One of the 
isomerides forn^s the salts EA' aq and BaA',41aq, 
both crystallising in hexagonal scales, the other 
forms the salts |p^'aq crystallising in laminss, 
*and BaA'. 2aq in flat needles. 

(1, 5)-i(ido.naphthal6ne salphonio acid 
0,J^(S0,H)r\l:6]. [129*^]. Formed from 

(a)-diaso-naphthalene ^ulphonic acid and warm 
MIAq (40 p.o.) (Manzelius, B. 22,^820). Colonr- 
lesB tables (containing 2aq) : y. sol. water. • * 
SaltSa^AlSl aq^ plates : m. sol. water. — 
A'Naaq: indistinct needles.— A' Ag : plates: 
S. 'eO. — ^A'2Ca2aq: scales; si. sol. water. — 
A'^aaq: scales: S. *23 (in the col^. S. 1 
at- 100®.— ^'jMg : neddleA si. sol. water.— 
A'Snfcq,- scales; m. sol. water.— A',Cu 4aq : 
greenish-white needles ; si. sol. water. — A'sPb 4aq : 
si. Boh wate{. — ^A'^Mn4aq: indistinct crystals: 
si. sol. water. 

Methyl-ether MeA'. [60®]. Prisms: y. 
soL Et,0 ; si. sol. cold EtOH. 

* Ethyl-ether [74®]. Six-sided tables : 
y. sol. Et.^C^ « 

n-Propyi-ethef PrA'. [67®]. Colourless 
tables. 

Tsopropyl-etherPrA', [90®]. Prisms. 
Chloride O.AISOaCl. [114®]. Monoclinic 
prisms : y. sol. hot AoOH ; si. sol. ligroin. 
Bromide [153®]. Prisms. 

Amide 0,oH,I(SO,NH,). [239®]. Scales. 
(ai.I0D0-(/3)-irAPHTH0L C,oH,I(OH) [1:2] 
[94-6^ (M.) ; [0. 100®] (W.). Prepared by dis- 
solving equal parts (20 g.) of (/3)-naphthol, load 
aceta^, and dried sodium acetate in HOAo, 
cooling, and grfdually adding iodine (85'2g.) 
dissolved in hot HOAo. The product is ppd. by 
water and recrystallised from dilute alcohol 
(Meldola, C. /. 47, 527). formed also by the 
action of iodide of nitrogen on a dilute alcoholic 
solution of sodium (/3)-naphthol (Willgeredt, 
J.pr, [2] 87, 448). 

ProperMes . — Long colourless needles ; si. sol. 
boiling w^r ; y. sol. organic solvents. Vdlatile 
with stean. Sol. cold dilute KOHAq; decom- 
TOsed by hot alkalis. Nitric acid^be^ates iodine. 
kMnO. gives phthalic acid. * 

(a).IODO-(a).NAPHTHTLAMlNE 
0^(NH,Wy].« From (^odo.(«J.nitA>- 
naphtwenlfmim-duBt, and HOAc^eldola, C. J- 
il , 621). Its Eibltiliip^ rapidly orfdises in tha air 
forming a red ^olounng naattei^— B^^*SO. : 
tolerably stable white n^dles. * 

Acetyl derivative 

From the preceding by boiling wi^h Ao^O (M.). 
Needles (from alcohol). Gives a nitro- derivative 
[ 386 ®]. - • 

lODO^-KITBO-AHXLUIS CI«H.I(NOJ(NH,) 
[6:2:11. FoAied by hetting di-iodo$itro-benzene 
[168®] with sdconolic N]^ at 170®^or several 
days (K6mer, £f, 4, 386). Large steel-blue la- 
minaBa(fro]|i aicohol iniiealed t^s), yellow by 
transmitted lighi Does not melt at 220^ «Not 
ittaoked by nitrous ether. • 
^o^nitroamftiaeC^^OJfNH,) [4:2:1]. 
[133®]. Fonaed by waring a ftlution of the 
leetyi deriyatiy* efiKi^4Uul^ in HOAo with 


HNO^i (Michael a. iRfbrton, B. 11, 109). Lon 
orange-yellow needles (ffom alcohol). 

Iodo.^iiitro-anUitteOAI(NO,)(Niy [2:4:1] 
p05*5®]. Prepared l^the action of ioddnechlor 
ide (2 pts.) on p-nitro-aniline (1 pt.) dissolvec 
in dilute HGIAq (Michael a. Norton, jLm. 1 
262; B. 11, 118). Long ^Uow needles.— B'HQl 
[163®]. • 

Bi-iodo-m-nitro-aniline C„H^(NOa),(N]^ 
[4:2:6:!]. [146*5®]. Formed by passing iodine 
chloride (3 pts.) into a solution of m-n^ro-ani. 
line (1 pt.) in HClAq (Michael a. Norton, Am. 1, 
255 ; B. 11, 112). Long slender yellow needles, 
V. sol. cold alcohol, si. sol. acetic ether, insol. 
water. Its hydrochloride is not decomposed by 
water. • 


Di-iodo-p-nitro-aniline 0«H2l2(N0s)(NH,) 
[6:2:4:!]. [244°]. Prepared by the action of 
iodine chloride (2 mols.) on p-nitro-aniline dis- 
solved in. chloroform (M. a. N.). Fellow prisma 
with blue fluorescence (from alcohol). SI. soL 
hot alcohol, sol. CHGl, and E^Ac, v. soL hot 
nitro-benzene. It is not basid: 

o-IpDO-NITKO-BENZENE CAI(NO*) [1:2]. 
[49®]. Formed, together with the p-isomeride, 
by treating iodo-benzene yith HNO, (Korner, 
O. 4, 3051. The p-isomeride crystallise^Ptst 
from alconol. Long flat lemon-yellow libe^ea. 
Gives a little o-iodo-aniline and much aqiline on 
reduction. 


m-Iodo-nitro-benzene C8H4l(NOa) [1:3]. [36®]. 
(c. 280°). Formed from m-nitro-aniline by dis- 
placing NH2 by I through the diazo- reaction 
(Griess, Z. 1866, 218). Monoclinio plates ; 
a:&:c= 2*296*1:1*129 (Panebianco, 0. 9, 360J. TBs 
same body is perhaps formed by the action of 
IGlon sodium 7n-nitro-benzoate (Schtitzenberger 
a. Segenwald, lUp. Ghim. pure^ 1862, 144). • 
p-Iodo-nitro-benzeneO«H4l(N02) [1:4]. [171®]. 
The chief product of the actiongof fuming HNOg 
upon iodo-benzene (Kekul6, A^ 137, 129). Ob- 
tained also from p-nitro-anj^ine by the diaso- 
reaction. Pale yellow needles. 

Di-chloride (LH^(N02)IGl2. Forme^by 
passing Cl in|;o a aoTution of iodo-nitro-benzene 
in chloroform (C. \^lgerodt, J.pr. [2] 33, 160). 
Hardly sol. CS.^, Btp, or light petroleum. Sol. 
GHGlg and benzene, iu 150® it gives off Gl,, 
leaving C^H^INOg)!. With alcohol it reao|p 
forming aldehyde, HCl and CaH^(N02)I. 

lodb-di-nitro-benzene CgH,I(N02)2 [1:2:4]. 
tlT]. Obtained by nitrating o-or p-iodo-hitro- 
bonzene with H!2S04aifd HNO, (Kdrner, J. 1875, 
322). Yellow triclinic cry ttals, a:o:c = 1*684*^**340 
(La Valle, G. 10, 3). V. si. sol. cold alcohol. 
Hot dilate KOH forms di-nitro-phenol. Alco- 
holic NH, gives di-nitro-aniline, though the de- 
composition is iucon^lete fh the cold. 

lodo-di-nitrdlbenzene G4H,I(N03)g [1:2:6]. 
[114°]. Formed in small quantity, t^ether with 
itlie prooeding, bv treating o-iodo-nitro-benzene 
with HIW, miaeh with H.SO4 (K5mer, G. 4 , 
805)1 Orlhge triclinic tables moffi alcohol). More 
sol. alcohol and ether than^e preceding. Oon- 
verted by heating withalcoholic SH, into m-nitro- 
aniline [138^]. May be reduced to phenyleilHn- 


diamin^ 

Xodo-tri-nitro-benieue Og]U(NO|)s [1:2:4:6]. 
(164^. From ebloro-trlAiitro-bentene and alco- 
h<^0 KI (Hepp, A. 216, 861), Golden needles. 
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Converted by boiling aq^idbus KOH into picric 

ii-iodo-nitro-ben*Ae G«H,l2p5rOa) [1:3:4]. 
ri68®l. •Obtained from w-di-ioao-benzeno by 
dissolving in hot fuming fiNO, 
metrir. octahedra; a:6:c = '647:l: *468 (La Valle, 

G. 10, 2). SI. sol. etber, v. si. sol. cold alcohol. 
By heating for a few days with alcoholic NHjat 
170® it forms iodo-nilro-aniline. . « . 

Di-iodo-nitro-benzene CeHal^CNOa) [1:2:4?]. 

[1 12’6®1. Formed by dissolving o-di-iodo-benzene 
in fuAing HNO, and, after a few minutes, di- 
luting with water (Korner a. Wender, O. 17, 
491). Lemon-yellow needles or small prisms 

^*”St-'lOD(Ki'rrEO.BENZ(J,IO ACID C,H,INO« 
O.H,I(NO,)(CO^) [3;2or6:l]. 

Formed, together with the two following, by heat- 
ing m-iodo-benzoic acid with cone. HNO3 (Grothe, 
[2] 18, 324 ; Cunze a. Hiibner, A, 135, 
106). SI. boK water, especially if HCl be present. 

Gives o-amido-benzoio acid on reduction. 

NH^A'aq.— Nai/ 3aq.— CaA' 2aq.— SrA'^ 4aq.— 
BaA', 8aq. ^ 

Ethyl ether EtA'. [84®]. 
(/B)-Iodo-iiltro-benzoio acid 0„H,I (N Oj) (CO.H) 
[8:6or2:l]. [174®].. Formed as above. V. sol. 

liq^r, especially if HCl be present. Melts under 
wateft May be reduced to o-amido-benzoic acid. 
— NHA'aq.— liiA'aq. — NaA' 4a<i. — KA'3aq.— 
OaA'.-SrA',.— BaA'j6aq. 

Ethyl ether ^tk'. [64=']. Yellow plates. 

(Yl-Iodo-nitro-bensoic add 
O.H^(NOJ(CO^) [3:*:!]. [192'>J. Formed as 
above. V. sol. water, but does not melt under it. 
2— NaA'aq : silky yellow needles. — CaA'jj 3^iaq. 
SrA'3 4aq.— BaA'a3aq. 

lodo-nitro-benzoic acid C»H3l(N0.2)(C0.JI) 
[4lb :1]. [210®]. Formed by heating p-iodo- 

benzoio acid with fuming HNO3 (Glassner, B. 
8, 662f. Nearlf insol. water, v. sol. alcohol.-— 
NaA'aq.— KA'a^i.-CaA'., l^aq. 

(a,a,)-I0D0-NKrB0-NAPHTHAIENE 
0 1g T (NOJ [4:1]. [123®]. Formed from acotyl- 
(Xnaphthylamine by nitration, saponification, 
diazotisation, and treatra^ witlv HI (Meldola, 
O. /. 47, 619 )- Minute white needles (from hot 
idcohol). Sol. benzene, HOAc, and acetone. 
Bfay be reduced to (o)-naphthylamine. 
c (o,/B-)-Iodo-nitro-naphthalene 0,oH3l(N03) 
ri:2V [108*6®]. Formed from the mother-liquor 
of the preceding (Meldola). Yellow scales. 
bo reduced to'(/S)-napth{dainine. ^ 

(iBU,)-Iodo-nitro-xi»phthalen0 CnH.! (N O^) 

[2:1].'^ [88*6"]. From acetyl-(a).nitro-(^)-naph- 
ihylamihe by saponifying with hot dilute H^SOd, 
and subsequent displacement of NH, by I (Mel- 
dola, O. J. 47, 620)a e. 

(«d.IODO-(03)-KITKO.(«,)-r^HraOL 
0,.H3Y(NO,)(OH)[4:2:1]. [146®]. Formed by 

boiUng acetyl (4, 2, l)*iojlo.m^-naphtoyla«iM 
with strong caustic alkali (Mdidpla, 0,J . 47 , 624). 
Yellow needleemrom alcohol). Insol.wldev^er, 
•1. sol. hot water tindhot benzene, v. sol. alcohol, 
acetic acid, aqd adbtoncT. Yields phthalic acid 
on^oxidation. Its K' and Na derivatives form 
minute orange needles, m. sol. col^ water. 
IO,AI(NO-)I^8aq: bright red a'borphous 
powder, ahijost insol.*boiliiig ’later; deflagrates 
an Ignition. 


(«,)alODO«(3,} -KITEO-Ja,). wrninii-. 
AMINE. Acetyl denivattve ^ . 

C3H3l(N03)(NHAo)[4:2:l]. [286®]. J^rom wetyl- 

iodo-naphthylamineby wynAug scdution m 

HOAc with HNO. at 76® (Meldola, CL J, 47, 
624). Straw-coloured neq^l^s (pom aieonol). 
Sublimes while melting. More difficult to sapo- 
nify by BLSO. than thebromo- eompound, 

I0b03riTE0-o.0XY-BEHZ0I0 ACID 
O^JNO, i.e. O.HJ(NOJ(Oa)(CO.H). From 
(6, 2, l)-nitro-ozy -benzoic acid by treatment in 
alcoholic solution with I and (Weselsky, 

A. 174, 108). Slender yellow noedles.— KA' 2aq. 

— CAK^NO^Jaq.-BaA^Gaq. ^ 

• .lodo-nitro-o-oxy-benzolo acid ^ 

O.H,I(NOJ(OH)(COJH). [20^°]. From (6, 2,1). 
iodo-oxy-benzoio acid 10 nitration (Hiibner, ■ 

B. 12, 1347). 

lodovnitro-m-oxy-benzoio acid 
0«H2l(N03)(0H)(CCbH).* Formed by treating an 
alcoholic solution of nitro-m-oxy-benz^ dcid 
with I and HgO (Weselsky, A. t7dr 109). 
Lemon-yellow crystals ; slf sol. water, v. soU 
cold alcohol.— BaA'a 6aq : ^ minutfl red needles. 

lodo-nitro-p-oxy-benzoic »acid 
CH3l(N03)(0H)(C03H). From nitro-p-oxy- 
benzoic acid, iodine, and HgO (^.)» Lenaon- 
yellow needles.— BaA'gdaq: flat rod needles. 
BaOH3lN03 2aq : short daTk-redSnSedlos. 

DI - lODO-DI-NITRO - »I - OXY - DI- PHENYL 
STTLPHONE 0,2H„IjN3S0,i.c. , , . 

S03(C3H3l(NO*)OH)3. [206®].^ Formed by heat- 
ing iodine (60 g.) dissolved in alcohol with a 
mixture of di-nitro-di-oxy-di-phenyl sulphone 
(34 g.) and HgO (21*6 g.) at 100® (Annaheim, B. 
9, 660). Needles (from HOAc); insol. water and 
alcohol. Decomposes alkaline carbonates. — 
Na^C.jH^LNaSOH 2aq. 

lODO o-NITEO-PHENOL CaH4lNO. t,e, 
C«H3l(NO,)fOH). [110°] (^mstrong, •Watts’ 
Diet Ed. 1. Suppl. 2, 917 ; B. 6, 649). Formed 
by the action of iodine and HgO on o-nitro-phenol 
dissolved in HO^ (Busch, B. 7, 462 ; cf. Arm- 
strong). Short yellow needles, v. sol. hot water, 
alcohol, and ether. Moderately volatile with 
steam.— KA'aq : garnet-red plates with green 
lustre (A.), v. e. sol. hot water and alcohol. 

Jodo-p-nitro-phenol C3H,I(N03ji;OH)[2:4:l]. 
[93°] (Korner; Armstrong). Formed by the 
action of iodine and HgO on p-nitro-phenol dis- 
solved imHOEc (Korner, Bull Acad. Belg. [%] 
24, 166; Busch, B. 7, 462). Also from hitro-. 
amidcbpheni^py the^iazq- reaction (Kfl. Y^ow 
needles. — NilA^2|aq (K.). — KA' (B.). 
aqjd convertswt into lodo^iAtro-phenol [106°], 

I lo^-di-nitro^henol • 
kC3H3l{N03)?(0H)[6:4:2A]. [106®] (A.); [108°] 

' (W.). Fprn^pd from (4, 2, l).di-nitro-phenol by 
tmatmeni with iodine, potassium iodate, and 
potash (Kflfmer, O. 4, 897) or with iodine and 
HgO (Armstrong, B. 6, 649 ; Weselsky, A. 174, 
111). Formeif also ^om di-nitro-amido-phenol 
by the diaza- reaction (A.), and b^tihe nitration 
of the pfcceding iodo-nitro-phenol (A.). Long 
slender lemon-yelloi^lieedles ^from hot water). 
SI. sol. hot water.— bJA' : deep mange needles, 
v. wl. hot, *81. sol. cold, wafer.— OiA'adaqj 
orftige-red plates, v. sol. hot water. , 

lodo-di-^tro-phenol a 
O.H.I(NO.),<OH)[4:6:2:ll. {US'*]. F om. a^ 
(6, Stri)-di'n>t*o-pheiid w treatment witt Win, 
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and iodio aflid (K5mer, (7M, 897^ or mih. iodine 
^and H^O^Armstrong, 3 . 6, 649). LoAg, lemon- 
yellow needles (<rom wate|) J v. si. sol. water 
and alcohol. Theepotassinm derivative 
forms nuignifioent crimson ^eedles with green 
and glhlden lastr^; «1. sol. water. The silver 
derivative forms small brownish-red needles. 

Di4odo-o-nitro-phenol 

OAl2(NO,)(OH\f6:4:2:l]. [98°]. From o-nitro- 
•phenol, iodine, tfnd iodio aoid in alkaline solu- 
tion (K5rngr). Slender dark-yellow needles 
([from ether-aj^hol) ; si. sol. water, v. sol. boil- 
ing alcohol and ether. — NaA'aq: dark -brown 
in’isms, with golden lustre.— : very soluble 
reddish-brown needles. 

Di-iodo-jp-nitroftphenol 

0.H^a(N02)(0H)[6;52(?4:l]. [167*=*] (K.). From 

jp-nitro-phenol, iodine, KIOj and potash (K.; 
c/. Seifert, J,pr. [2] 28, 437). Also froai jp-nitro- 
phenol o-sulphonic ocid^ iodine in alcoholic 
soluti^, a/fd HgO (Post a. Brackebusch, A. 205, 
91). Formed also by treating nitro-o-oxy-benz- 
oic aoid with iodine and HgO (Weselsky, A. 
174, 107). £arge Colourless prisms (from ether) 
turning yellow on exposure to air. Decomposes 
a little ab^e its melting-point. — KA': golden 
%eedles with violet iridescence. — NaA'2aq: 

Dl-iodo-nflro-p^uols appear also to have 
been obtained by Pi^a (A. 198, 208). 

TOBO-NITBO-FHENOL SULPHONIC ACIB 
0«HJNS0« i.e. 0.HjI(N0.J(0H)(S03H)[2:6:l:4]. 
Formed when iodine and HgO are added to an 
alcoholic solution of o-nitro-phenol p-sulphonic 
acid (Armstrong a. Brown, ( 7 . J. 25, 809).— K A' : 
yellow scales, composed of short needles, si. sol. 
water.— K,^0„Hj,INS0„ : red crystals.— BuA'..4aq : 
pale-yellow silky needles, si. sol. water. 

lodo-nitro-phenol sulphonio acid 
0,H,T(N0J(0Uj[(S03H)[C:4:l:2]. Formed, to- 
gether with di-iodo-p-nitro-phenof, by treating 
an alcoholic solution of p-nitro-phenol o-sul- 
phonio aoid with iodine and mercuric oxide 
(Post a. Brackebusch, A. 206, 88).— Salts.— 
CaO„HjJNSOu 3aq : coarse yellow needles, m^ol. 
water.— BaC^HglNSOrt 3aq : long yellow needles, 
tn..sol. w^er. — Pb*(OH)2C„HjjINSO„2|aq : yellow 
crystalliire pp. • 

BI-IOtpO-KItBO-BESOBClN 
C^Ij,(NO.J(OH)j. From nitro-resorcin in alco- 
holic solution by alternate adSitidif of iodine 
and mercuric oxide (Weselsky, A* 174, 111). 
^Iden nee^e^ • * W • • 

• lOBO-mrsb- THIOPHENE • 0,HaI(NO,)S. 
[74®]. FormdQ^hi^nitratioq o# iodo-thiophene 
(Kreis, iP. 17, 2i7^. Glistening y ellow prisms. 

lOlW-mTSO-TDlVENE d^NO, Hg. 
0,H,MeI(NOj) [1:4:2]. [61®]. (286?). Erom {4J,1)- 
di-mtro-toluene (Eieynemann, A, 168, 337). 
Pale yellowish crystals. V. e. sol. CSj and ether. 

lodo . nitro . tolnene 0,H,M4t(NOj) [1:4:3]. 
[66®]. From p-toluidiae by nitration and dis-- 
placemenifof NH, I (Beilsteift a. Kuhlberg, 
A, 168, 844). Large flatfieedles ; f. sol. boiling 
alcohol. „ « 

r, ^ O.H JfeI(NOJ [1:2:®]. 

(IM®]^ Formed by nitrating ^odo-tolaene (B. 
a.K.). Minute needles. • 

Iodo.nltro.tol«ene (?). [109®]. Formed by 
nitrating m-iodo-toluene (B. £ K,), Small 
ntedUa, ' ' 


Xra^llMUtro-toliiene C«H.jMeI(NOJs[l:4:6:8]. 
ri8p^.l ^ohned by nitrating n-iodo; toluene 
(GldlSsner, B. 8, 661). (petals. 

lOBO-OCTINOIC AOIB C.H„IO, 
(O^IELXCLOO^H. lodb-di-allyl-acetio oM, From 
(9A)jiC(OH).COja (17 g.) and cold ^ming 
HlAq (45 g.) (Schatzky, ^ B. 17, 78). Crystals, 
insol. water, v. sol. alcohol and ether. Easily 
decomposed. 

p-IOBO-w-OCTYL-BENZENB OuBL.I 
OaHj(CgH,.)I [1:4]. (319°). Heavy oil. Formed 
by diazotisingp-amido-phenyl-octane, a%il treat- 
ing the diazo-ootyl-benzene with HI (Beran, B, 
18, 136). On oxidation with CrOj it gives p- 
iodo-benzoic acid. lodo-ociyl-bonzene obtained 
by the action of iodine and HgO upon w-octyl- 
benzene is described by Ahrens (B. 19, 2720) as 
an oil, solidifying at —4®, and completely de- 
composed by distillation. 

p-Iodo-scc-octyl-benzene CttH4(OaH„)I [1:4]. 
p‘IodO‘Caprijl-be7izene. (305® unoor.). Formed 
by diazotising 2)-amido-phenyl-sec-octane and 
treating the diazo-capryl-beMene with HI. 
Heavy oil. V. sol. ether andmeetio aoid, si. sol. 
alcohol. It is oxidised by CrOj to p-iodo-benzoio 
acid (Beran, B. 18, 142). 

IOBO.(a)-OCTYL-THIOPHENB 0,JB[,.IS Le. 
G4H,SI(C,H,,). [c.0®J. I^G. §§ 1-2614. 
octyl-thiophene (10 g.) in ligroin by troatment 
with iodine (10 g.) and HgO (11 g.) (Schweinitz, 
B. 19, 644). V. sol. ether, cannot be distilled. 
lOBO-OLEIC ACIB v. Iodo-stearidbiiic 

ACID. 

lOBO-OBCIN C,H,IOj, U, OAMel(OH)*. 
[86*5®J. I'^ormed by dissolving oroin (Ipt.) and 
iodine (2pts.) in ether (6pts.), and gradm^y 
adding finely powdered litharge (9ptB.). The 
ether is distilled off, and the resiaue reorystal- 
lised from benzene (Stenhouse, Pr, 22^ 63). 
Prisms ; decomposing when heated alone or 
with water. SI. sol. cold water, v. sol. lv)t water, 
alcohol, and ether. Has not the astringeoit sweet 
taste of orcin. • 

Tri-iodo-orcto C,H,IaOf i.e. 0«MeI,(OH)a 
Formed by adding to a dilute aqueous solution 
of orcin a quantity of ICI3, not quite sufOSient 
to ppt. all the o?cfn, and crystallising the pp. 
first from CS* and then from boiling alcohol 
(Stenhouse, G. J. 17, 827). Large transparent 
plates, tinged with brown. V. sol. CSj, v. e. sol. 
ether, in. sol. alcohol, insol. water. Beconfbs 
browif at 100°. Dissolves with decomposition 
hr aqueous KOH. Decomposed by hot H.SOj 
and by hot HNO,. • 

Iodo-(8) -oroin v. Ioix>-betoroin. 
BMOBO-OBSELLIC ACIB. Methyl ether 
03Hgl204 i,e. 03H4lj,04Me. Methyl di-ioao’-di^oxfy* 
toluate. Formed by adding a dilute solution of 
chloride of io^ne,4ontaiAiDg excess of iodine, 
to a cold satuAted aqueous solution of methyl 
orsellate (Stenhouse, A. 149, 295). Ne^es 
A-omADS.^) ; sol. benzene, OS2, alcohol, and boil- 
ing water. D«c6mposod on fusion. 

%Et^l-ether 03H3l204l!L Formed in like 
manner. Small needles; alzno^ insol. cold water, 
m. sol. benzene, CSg^^nd bailing idoohoL Decom- 
posed on fusion. • 

lOBO-o-OXY-BENZOlG ACIB iA 

0,HsI(0H)(00^) [8:2:1], lodo-edlicylie aoid. 
[198°]. Fonned, togetner witl^ ^e faUowmg 
^mpound, by boiling a solution of salioylio aoid 
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ftnd iodiuB in alcohol, and# separated by irao- 
• tioaolly crystallising the product from water (A. 
Miller, a /. 41, 406^ A. 220, 124). Long 
needles ; V. soL water. Gives a violet coloura- 
tion with FeO^ Gives the corresponding di- 
oxy-beiysoio acid on potash-fusion. — BaA'jS^aq : 
oonoennncally grouped needles. S. *5 at 8^. 

lodo-o-oxy-bensoio *aoid CmH.,I(OH)(OO.^H) 
[5:2:1]. [196°] (G.) ; et93-5°] (F.) ; [197^^ (M.). 
a *11 at 20°; latl00°(L.). 

Formation, — 1. As above. — 2. Together With 
di- and j^-iodo-oxy-benzoic acids, by fusing sa- 
lioyHo acid (1 mol.) with iodine (1 mol.), and 
treating the product with aqueous KOH (Eolbe 
a. Lautemann, A, 115, 157). — 3. By dissolving 
equal weights of iodine and salicylic acid in 80 
p.o. alcohol, boiling for 3 houA, evaporating, and 
dissolving in aqueous Na^GO, (Lautemann, A. 
120, 299). — 4. From salicylic acid, iodine, and 
HgO (Hlasiwetz a. Weselsky, B. 5, 380; A. 171, 
99). — 5. By agitating a hot solution of salicylic 
acid (1 pt.) in water (25 pts.) with a mixture of 
iodine (1 pt.) an<^odio acid (| pt.), keeping the 
liquid hot for sonhatime. The resulting acid is 
'converted into sodium salt, and the satiny- 
needles of the salt of the di-iodo-aoid separated, 
if necessary by hand-picking, from the lancet- 
shaped laminsB of tlfe mono-iodo-acid (Liechti, 
A, 7, 129; H. Fischer, A, 180, 346).— 0. 

From the corresponding nitro-oxy-benzoic acid 
by reduefion to oxy-amido- benzoic acid and ex- 
change of NHa for I by the diazo- reaction (Gold- 
berg, J. pr. [2] 19, 868 ; P. F. Frankland, C, J, 
87, 749), — 7. By warming dry silver salicylate 
with iodine (Bimbaum a. Beinherz, B. 15, 458). 

^ProperHes , — Long needles (from water) ; si. 
sol. water, v. sol. alcohol and ether. Gives a 
violet colour with FeCl,. On potash-fusion at 
;*k200® jt gives di-oxy-benzoic acid [197°]. When 
suddenly heated it splits up into CO, and iodo- 
phenol. I 

SaUl— NaA'<q. S. 7-7 at 20“ (L.). — KA'3aq: i 
laminas. S. 19 at 20^ (L.). — KH,A^ 8^aq : needles. 
S. 9*5 at 20®(L.).— BaA',4aq: warty scales. S. 
^f BaAy -8 at 8° (M.); 1*3 at 20'’ (L.).— 
BaCfB^IO, 2aq : tufts of small needles (L.). — 
CaA'jdaq.— MgA'aOaq.— PbA i.^AgA’ : yellowish 
pp. 

Ethyl ether EtA'. <71^] (Schmitt, Z. 1864, 

821 ). 

• lodo-fn-axy-bensoio acid 0,H,I(OH)(002H) 
[d;:3:l]. Formed, together with di-iodo-phenol, 
by alternately adding iodine and HgO to ox^ 
benzoic acid dislmlved in«90 p.c. alcohol, a^ 
separated by solution in boiling water (Weselsky, 
A. 174,^05). Slender needles; sL sol. cold 
water. 

lodo^zy-benioie add 04H,I(OH)(CO;tH) 
[8:4:1]. [160°] (P.). *18gn the cold. 

Formation, — 1. By boiling aVK>lution of p- 
oxy-benzoio acid for a few minutes with iodine 
and iodic acid (Peltzer, A. 146, 288).— 2. ]^roiq 
p-oxy-benzoic acid dissolved in sikohol by alter- 
nate addition of io$ne and HgO (Weselsky,^. 
174, 99). ^ 

Sm^needles (from water). De- 
eomjpq^es at 192*. May be sublimed below its 
melting-point. V. e. sol. alcohol and ether. 
Oiyes with Fed, a dingy brown pp. I 

Salts.— KaVOaq: qiontx^iii^ig efflorescent 
Oiystals.- “ ^ 


needles ifrom %loobol).— BaA', 780 : trimeifie 
tables.— AgA^* white pp.# f # « 

Methyl derivative OJ^I(OMe)CO,H. 
lodo-anisie acid, [835°]. ^Sf (cold ether) *7. 
Formed by heating anisic acid with iodine and 
iodic acid at 160° (^). Forgied also by wda- 
tion of the methyl etner of i^d-p-oresol (Schall 
a. Dralle, B. 17, 2538). The saone, or an iso- 
meric acid, is formed from amido-anisio acid by 
the diazo- reaction (Griess, Pr. fO, 809). Plates • 
(S. a. D.) or needles (G.). Nearly insol. boiling 
water, m. sol. alcohol.— NaA'28q:^ifcentrioally 
grouped needles. — BaA'sSqq : vitre^s prisms.— 
CaA',3aq: naemous lamina.— PbA', (at 100°) ^ 
oir^T pp. — AgA' : micro-crystalline lamina. 

Di-iodo-o-oxy-benioio aoidQ|HtI,(OH) (00,H). 
Di-iodo~salicylic acid, S. *07 at 16° ; *16 at lOO** 
(L.). Formed, together with iodo-o-oxy-benzoio 
acid, by 4he action of iodine and aqueous 
potash, of iodine andeodio acid, or of iodine and 
HgO upon salicylic acid (Lautemarffl, A^125, 
304; Liechti, A. Suppl, 7, 141; Demoll'e,^. 7, 
1439 ; Weselsky, A, 174, 103).* Formed also by 
heating dry silver salicylate with fbdine (Bim- 
baum a. Beinherz, B. 15, 459). White felted 
mass (from hot water). V. sol. fJoohol and 
ether. At 197° (L.) or 220° (W.) it begins to de- • 
compose, giving on iodine. It giv^ a violet 
colouration with Fed,. On poxash-ftsion it gives 
tri-oxy-benzoic (? gallic) aci8 and pyrogallol. 

Sal ts. -NaA' 2.^aq : long flat needles, mostly 
grouped in drusesr S. 2 at 20°; much less 
soluble in water than iodo-o-oxy-benzoio acid. 

— KA' |aq : minute thick prisms. S. *553 at 20°. 

V. sol. alcohol, si. sol. ether.— NH^A' |aq : ar^- 
rescent groups of small needles. S. *32 at 20°. — 
BaA', 3aq : needles. S. *074 at 18°. V. si. sol. 
alcohol. — BaC^HJjO, l^aq: small silky tablets, 

V. si. sol. water, forming an alkaline solution.— 
CaA'2 • needles. S. *086 at 18°. * 

Di-iodo-p-oxy-benzoio acid 
C«H.2l2(OH)(C0.2H). Formed, together with iodo- 
p-oxy-benzoic acid, iodation of p-ozy-benzoio 
acid (Peltzer). Small needles (from dilute al- 
cohol). Nearly insol. boiling water, v. e. sol. 
alcohol and ether. Decomposes when heated 
without previous fusion. Cannot be sujflinfed. — 
NaA'7aq: tufts of delicate, iridescen^efflores- 
cent needles, v. sol. water.— Na2C,H/,0,6aq: 
trimetrio tables. — BaA', : gelatinous pp. got by 
adding alodbol* to its aqueous solution.— 
GaA'2 2aq: nacreous lamina. — PbA',: bulky pp. 
Swtlis up likeMiercuAc sqlphpcyanide^ when 
heated.— AgA'.^Ag20,H2l,0,. * ^ ^ 

Tvi-io4p-o-oz7-benzoio aej^ * 
0^,(OH)(C(VH). «[o. 161°]. OBtained in smajl - 
q^ntity in preparing mono-, and di-iodo-o-oxy- 
ben^eic acids by the action of iodine and EOH 
on salioylio apid (Lautemann). Weselsky (A. 
174, 104) could not obtain it by treating saUc^o 
acid with iodine ,and HgO. Tufts of needles 
i(from alcohol). Insol. ^ater, sol. alcohol ahd 
ether. Decomposed by alKhlis into DO, and a 
red body 0,H,I,0 (?). I Its sodinm ialt is a 
grey -green mass, v. si. soh water, v 

I01>g-i7-0ZT4£RZ0I^AliSXHt!DZ O^BEiO, 
i«. 0,nXOH).OHO. [199% Framed b7h«atli« 
the dilute alooholi6 solatipn g>f p-oxy-benzoio 
aldehyde with iodine for some hours (B[srzfeld« 
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1 ether. Oonverted Sy pot Jbi-fuftion 
fnto prolboateohoio sofd. 

ledo-di^zy.benioio aldehyde. Methyl d6* 
Ti^ative OAIO,*i*e. O.H^(OH)(OMe).OHO.J 
ZodoJhmlUn, ril4®]. F^Armed by warming, va- 
nillin with an aldbnolio solution of iodine (Carles, 
Bl [21 17, 12). Keedles. SI. sol. cold alcohol 
and ether. 

Bi-iodo-di-oty-henioio aldehyde. Methyl 
derivative OaHIj(OH)(OMe).OHO. Formed 
like the pre^pding, using more iodine (0.). Crys- 
tals ; insol. ohloroforpi, sol. alcohol and ether. 

• a-IOBO.jS-OXY.FHEKTL.PIlDFlONIC ACID 
OoHJO, i.e. C,H4.CH(0H).CHI.C02H. [1^2°]. 

Formed by treating cinnamic acid with an aque- 
ous solution of ioAne chloride, the compound 
C(,H,.CH01.CHI.C02H being probably first formed 
(Erlenmeyer a. Bosenhek, B, 19, 24(id). Large 
Crystals (from benzene). aWith HCl it gives the 
coniyound Ci|H|(,ClI04, which may possibly be 
0,H,.0nKJH.0(0H)<^g^0(0n).0HL0H0L0.n,. 

^a:o-IodPD-o-ozy-phenyl-propionio aeid. 
Methyl derivative C(,H4(OMe).02HaLCO2H. 
Formed bv the combination of the methyl deri- 
vative of (a)- or (i8)-coumario acid with HI (Per- 
kin, O. J. 39, 429). Decomposed by aqueous 
Na^CO, mtaiC02,d, and CttH,(0Me).C2Hj. 

TETBA-IODO-DI-OXY-DI-PHENYL SDL- 
PHONE OjaH^I^SO^ Le. S02(0„H2l2.0Hj2. [260°- 
270°J. S.6. 2*797. From di-oxy-ai-phenyl 

sulphone by treatment in alcoholic solution with 
iodine and HgO (Annaheim, B. 9, 11 50). Minute 
needles (from HOAc). Decomposes on fusion. 
Insol. cold alcohol, nearly insol. boiling alcohol 
and HOAo. • 

iS-IODO-a-OXY-PBOPIONIC ACID C,IIJO, 
t.6.DH2l.OH(OH).C02H. lodo-lactic acid, [101°] 
(M.j ; [86°] (OR). Formed by tr^ting /3-chloro- 
a-oxy-propionic acid with KI at (Glinsky, B, 
6, 1257). Prepared by the addition of HI to 
sodium glyoidate (Melikog, B, 14, 937). Large 
prisms, v. sol. water, alc^ol, and ether. Con- 
verted by alcoholic KOH into glycidic o^id. — 
AgA': white unstable pp.— ZnA',; crystalline 
powdei^M.) or tables (G.).—CaA'2 3aq : amor- 
phous (M.). • 

DI-iODO-OXY-PYEIDINE 04NH2l2(OH) 
[2:4:5] (?). [259°]. Formedjby Jieating an al- 
kaline solution of pyridine di-cafboxylic acid 
(quiiv>linio acid) with iodine and Kl at 180°- 
^00^. Bmall^aUneeales. Iwl. hot %ceti(f acid j 
and atnyraoo^ol, v. si. sol. boUiffg water, alcohol, 
ether, or ohftrofarm. Disaolvfs in dilute alkalis. 
— 0 aNH 2I2(01^) 8aqi ooloiAlossBjiistening scales, 
il. sol. aqueous NaOH (Pfeiffer, B, 20, 1352;ff 
10D0-(Pp.8)-0XY-QDIN0LIirS 0,H2li0I«.e. 
vOI.OH yCH;OI 

I or OgHg^ I . lodo- 
:0(0H) V •O(OH) 

ecerhoety^U [276°]. Permed ^boiling o-amida- 
phenyl-prbpiolio aiftd Q.H4(N]^X1:C.C02H with 
dilute HI (Baeyer a. Blbem, H. 15, 2149). Sub- 
limable. > ^ / 

* SMOSO-PI-Ozf -TOLOTObAOIS Vm Di-iodo- 
OtUELUO Aom. • 

lODO-PXmiiirx o. AmH iodxdb. 
DModo-pmtaae i.ee (OHg.OHI),CH^ 

(e. Fqrbaed ^ heating methylene di- 


methyl diketone (CHg.OO),OHg with HI at about 
90° (Combes, A. Oh. [6] 12, 235). Liqoid, begins 
to decompose at its boiJtng-point. 

lODO-PEHTUn^E 0gH4i.e.(0H,t,0H.G!0L 
Formed from the silver derivative of 


|CH 2 )' 2 CH.C:CH by treatment with a aolption of 
iodine in EX (Eltekoff, B. 9, 225). Liquid. 
Gives (CH 2 ) 2 CH.CiCH when heated with NaOEt 
DI-IODO-DIPHEXIC ACID v. Di-zodo-di- 

PH3INVL ni-OABBOZVUO AOm. 

0 -IODO-PHENOL C^H JO Le. [2:l]OgH J(OH). 
[43°]. • 

Formation. — 1. Probably occurs among the 
products of the iodation of phenol (Schfitzen- 
berger a. Sengenwald, O. B. 54, 197 ; EOrner, A, 
137, 197; Hlasiwetz a. Weselsky, Sits, W. 60 
[2] 290 ; Lobanofl, B. 6, 1251).— 2. By the ac- 
tion of iodine on sodium phenol suspended in 
CS2 (Schall, B. 16, 1897).— 8. By heating the 
chloride or sulphate of o-diazo-phenol with XI, 
distilling the product with steam* and recrystal- 
lising from water (Ndlting a. Wrzesinsky, B. 8, 
820; Ndlting a. Strieker, JO^O, 3018; Bl. [2] 
49,659; Neumann, A, 241, 68). — 4. By adding* 
powdered iodine to a dilute alcoholic solution of 
phenol, mixed with ammonia (Willgerodt, J. pr. 
[2] 37, 446). • 

Properties. — White needles, v. sol. watir and 
other ordinary menstrua. According ft> Schall 
(B. 20, 3363) it forms in crystallme^branches, 
melting at 43° or needles melting at 40°. Nitric 
acid attacks it, setting iodine free, but chlorine 
does not do so, but forms chloro-iodo-phenol. 
Potash-fusion at 165°-260° yields pyrocateohin. 
Not affected by air and light. Cold cone. H^Og 
produces di-iodo-phenol (Neumann, B. 20, wl). 

m-Iodo-phenol [3:1] C«HJ(OH). [40°]. Pre- 
pared from m-iodo-aniline by diazo- reaction* 
The product is distilled with steam, extracted 
with ether, and recrystallised from ligroin (N. a. 
S.). It may be prepared i J like miftiner from 
m-amido-plienol, by diazotisipg and heating the 
product with aqueous KI. dJeedles (from ligroin). 
May be sublimed. V. sol. alcohol and ether. It 
does not give off iodine when treated eithoir with 
HNOgOr \fith chlorine. It yields resorcin when 
fused with KOH. 

p-Iodo-phenol [4:1# CgHJ(OH). [94°J. 
Formation. — 1. In the iodation of phenol. — 
2. From p-amido-phenol by diazotislng and heat- 
ing the product with KIAq (N. a. S.).— 8. A by- 
il^roduot, together with di- and tri-iodo-phenol, 
m the formation o^ o-iodo-pllenol from iodine, 
ammonia, and an ^qoholio solution of phenol 
(WiUgerodt, J. pr. [2] 37, 446). • 

Properties,— lion^ needles. Nitric add sets 
iodine free, but chlorine does not do so. When 
heated with cone. JHgSO Jt gives (1, 8, 6)-di-iodo- 
phenol [72°]^ Pda^-fusion gives resorcin at 
high temperatures. 

J)i.io&.phenol 0J[J2(0H) [4:2:1]. [72°]. 
Formed by mixing o-iodo-phenol (10 g*) wiui 
HjSOf (30g.Trat “10° (Neumann, A. 241, 71). 
Formed also in like mani^<rom ^iodo-phenol. 
White needles (from «rater). Volatile with 
steam. Boiling HNOg conmts it in^ picric 
acid. 

Moetyl derivative OgHJ.(OAc}. [76°]« 
Long flattr^etric prisms (from dilute alGohol)t 
o:6;c«*7Sl:rr832. 
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Di-iodo-plitnol C,H,Ij,(0^ [68®]. Formed 
M a 1 ) 7 >produot in the action of iodine upon 
phenol-Bodium suspended in OS^ (Sohall, B. 16, 
1899, 190C ; 20, 8864). Apparently formed also 
in the action of iodine chloriae on phenol (S. a. S.). 
White ^stoning plates. Volatile with steam. — 
0«H^.0Na : needles. , 

VLcetyl derivative 0,H,l2(OAo): [107® un> 
oor.], small prisms. * 

Beneoyl derivative OsHj^OBz): ^96® 
unoor.]. 

lH-i«lo-phenol O.H,I,(OH). [160®]. Formed 
by tilie action of iodine and HgO on an alcoholic 
solution of phenol (Hlasiwetz a. Weselsky, Site, 
W. 60 [2] 290 ; C. C. 1870, 63). Silky felted 
needles (from dilute alcohoy ; ▼. sol. alcohol, 
ether, and CS,. May be sublimed. Not affected 
by boiling alcoholic KOH. 

Tri-iodo-phenol O.H,I,(OH) [6:4:2:!]. [165®]. 

Formation.— 1. By treating phenol with a 
^nsiderable quantity of ICl, and exhausting the 
product with boiling alcohol in which tri-iodo- 
phenol is not veu^oluble (Schiitzenbergcr, Bl. 

, [2] 4, 102).~2. Fnhn phenol, iodine, and KOH 
Hiautemann, A. 120, 307).-— 8. From phenol, 
iodine, and iodic acid (Kdmer, A. 137, 213).-— 
4. From salioylio acid, iodine and iodic acid 
/Kek[|16, A. 181, 231)f— 5. Formed as a by-pro- 
auc^rocn the action of iodine on phenol-sodium 
suspended in OS, (Schall, B. 16, 1899). — 6. By 
the action of iodide of nitrogen on a dilute alco* 
holio solution of sodium phenolate (Willgcrodt, 
J. pr. [2] 87, 447). 

Prc^rfies.— Needles (from dilute alcohol). 
Decomposed on fusion. M. sol. alcohol. Con- 
vested ij excess of ICl into per-chloro-phenol. 
HNO, gives picric acid. HGi and EClO, give 
chloral. 

DI.IOBO.PHENOL SFLPHONIC ACID 

0 .HA( 0 H)(S 05 H)[ 6 : 2 : 1 : 4 ]. [120®]. Formed by 
adding a folution oi El and KIO., to one of phenol 
p-snlphonio acid in aqueous HCl (Kehrmann, 
J.pr. [2] 87, 11,834, 359; Ostermayer, J.pr. 
[2] 87, 215). Monoclmio prisms, v. e. sol. water, 
but TOd. by HCl or H^SO,, decomposes at 190°. 
Oonflrted by nitric acid into^icric %cid. Chro- 
mic acid oxidises it to di-iod(^quinone. 

Salts. — EA' 2aq : long needles or thick 
prisms. — NaA' 8aq ; sol? water, commercially 
mown as * sozodole.* — C^HjKjIjSO^ : dimetrio 
prlbms. — BaA', 8aq : shining needles, v. si. sol. 
water.— ZnA'. 6aq ; long needles. The copper 
salt is greenfsh-y hite and v. sol. water. ^ 

DI.^I 0 D 0 -DnHEHYLH), 2 Hsl 4 i.e. 
CJELJi.OMJ.. [202®]. Permed by the action of 
"HI on tra diazo- compound derived from benz- 
idine (Schmidt a. I^nltz, B, 12, 489). Tellow 
leaflets. 

o-IODO.PHBHTL-ACSn# ACp 0 AIO. i.e. 
OJ^.CH,.CO^ [96®]. Prepared by digesting 
lA nitrile wiu fuming HCl for four hours at 
126®. The nitrile is formed by treating o-iodo^ 
bensji bromide with ECy (Mabdif a. Brinson, 
Am, 4, 102). Slendpr neeales (from walir), eel, 
hot water, alcohcfl, other, CS^, and ligroln. — 
AgA : ouidy pp. ;«8L 4>1. wdter. 

p-Wo-phenyl-acetlc acid a,HJ.CIH«0O*H. 
nui6®]. Prepared by heating its nitrib^with 
faming HOlAq in sealed tubes at 100® ( Jalkson, 
a. Mabery, Am^2, 258 ; P. Am. 4 18, 206 ; B. 
XI, 5^. Narrow white plates (from water) with^ 


agreeabltodour^ke sweet allysium; 7.1^. hot 
water, alcohol, ether, beifisene, and *Givei 
|>-iodo-benzoio acidfOn oxidation.— BaA', aq : 
minute white needles, v. eBOl. water. — AgA* : 
glistening plates, sl.#ol. boiling water. • 
Nitrile 0,H,I.CH|.ON. p^Jodo-beheyl 9yan- 
ide. Prepared by boiling p>iodo-benzy] 

bromide with alcoholic ECy. Pearly plates, 
insol. water, v. sol. alcohol, ether, and OS^ 
IODO.PHENYL-ACSTYXraSOA.CiOI. Ob- 
tained from phenyl-acetylene (HollexEan, B. 20, 
8080). Brownish-yellow liquid. *• 

lODO-PHSNYL-AOBYIJO ACID v. Iodo-oin- 

NAMIO ACID. • < 

« JPa:o- lODO-Dl-PHENYL. AMYLIDSNS-DI- 
AMINE 0, i^- 0 AI^HPh),. Formed by 

heating i^o-isovaleric aloehyde with aniline 
(Chautard, A. Ch. [6] 16, 169). Large brownish* 
yellow nettles ; v. sol. water and alcohol, m. sol. 
other solvents. Decofliposed on fusio^. Fonqji 
uncrystallisable salts. . ^ 

DI - lODO - DIPHENYL - D1 - OABBOXYLIC 
ACID OjAI^O, i.e. O.H,I(CO,H)-PAICO^. 
[262®]. nepared by the action oi HI on the 
diazo- derivative of di-amido-di-phenyl dicar- 
boxylic acid (Schultz, B. 11, 217 ; A. 196, 21 ; 
203, 96). Amorphous ; v. el. sol. boiling water, 
V. sol. alcohol, acetone, and etjber. e 

DI-IODO-PHENYLENE ^OXIDS bo called. 
OgH^I^O. Tetra-iodo-diphenylene quinone. 
Formed in the action of iodine and KOH upon 
0 -, m-, or p-oxy- benzoic acid and on phenol 
(Lautemann, A. 120, 809 ; Eammerer a. Benzin- 
ger, B. 11, 567). Formed also by boiling tri- 
iodo-phenol with aqueous Na^CO,(L.), and by 
distilling di-iodo*diphenyl dioarboxylio acid \vith 
lime (Schultz, B. 11, 217). Reddish-brown 
powder, insol. water, alcohol, ether, chloroform, 
and benzene. Dissolves in CS, with deeg-red 
colour. Boilipg KOHAq has litue action on it. 
Cone. HNO, forms picric acid. It decomposes 
at 200®. Aqueous SO, at 100® forms colourless 

C, 4 Bi|oI« i.e. CIPh-.CIPh. Formed by heating di- 
phenyl* acetylene (tolane) with dry iodine and 
crystallising from chloroform (E.Fisch^ A. 211, 
233). Close-coloured plates; v. si. BolTalcohol. 
Decomposed by heat. • 

» . lODO-DI - PHENYL • ETHYLIDENE -‘DZ- 
AMINE C, AiINlt.e. CH,I.CH(NHPh),. Obtained 
by heating i^o-acetio ^dehyde with exMss of 
aniline (ihautaul^ A. dn. [6^ 16^15^ zello'^ 
needles or tabldft. Cannot be meQed^thout de* 
compesitiq^ V.tolv^loohol, sgL efher, benzene 
and CS,. Witjjf strowg aci^ it fdhns uncrystal- 
listble salts, v. sol. water and alcohol. 

Di^IO]]|p.Dl.PHENYL.ODANIDXNX 
C|,H„fA CNA(OAI)i^ From p-iodo- 
aniline in ethereal solution and CyOl (Hofmann, 
A. 67, 148). Qp7B|alline.— B'APtOli. 

• Tri-p-iodo-m-ph6nyl<«uaaidine OAA^a* 
l^om di-p-iodcfldi-phenyr-tMo-urea and iodine 
(Losanitooh, B. 5, 158). t 

AJxo-IODe.DI.PHilNNL . HBPTYUDZNS. 
DIAMINE OAsI(NHO,H 9,. Formed by heat* 
ing iodo*heptoio ladehyde with aniline (Ohau- 
tard, 2 . Oh. [6] X6» 178). Lemon-ydlow deli- 
quescent tables : t. sol. alooholf si. sol/ bensene 
and CHOI,. DdSomposeB on heating. Doesnol 
give crystalline salts. 
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0-tOl>O.^H£VTI-HtDBAZlirE O.X,IN,t.0. 
OfHJtJNKiN^ [103^, Formed by reducing 
the diazo- derivative of jp-ipdo-aniline [60°] with 
an exoesB of SnOla (Heufera, A, 243, 98). Silky 
needl^ (from hot water) ; y. sol. alcohol, ether, 
ehlomorm, bem^eiie, and dilute HOAc. With 
acetone it forms O0H4l.N2H:CMe2 crystallising 
from petroleum-ether in white plates [114°]. 
With acetic aldehyde it gives C^4l.N^:CHMe 
[107°] crystalliling from petroleum-ether in 
yellow nee^es. 

Di - iodo ^phenyl - hydrazine OaH J^(N,H3) 
[4:2:1]. [112°]. From di-iodo-aniline by diazo- 
^ising and reducing with SnCl, ^enfeld, A. 248, 
99). White silky needles, v. sol. alcohol, e^tr, 
and benzene, si. pol. hot water and petroleum- 
ether. The hydrothloride [162°] crystallises 
from water in white needles. 

Di-iodo-a-di-phenyl-hydrazine OjjjliioIaNj i.e. 
[8:1] OaH4l.NH.NH.O.H4J [1:3]. Rydrazo-di^ 
iAdqjhmzt^. [90°]. Formed by heating the 
azoxy- compound OaHJ.NgO.CaHa^vith'alcoholio 
ammonium sulplxide at 100° (Gabriel, B. 9, 
1408). V. dbl. ordinary solvents. 

Bi-iodo-s-di-phenyl-hydrazine 
[4:1] OaHg[.NH.NH.CaHJ [1:4]. Formed by 
heating the corresponding azoxy- compound with 
alcoholic ammonium sulphide^at 100° (G.). Fiat 
needles ; aedbmpofed before melting. 

j>-I0D0-PH£NTB-0XAMIG ACIB 
O.H4l.NH.CO.CO,H. [c. 200°]. S. 072 at 25°. 
Formed by the action of alcoholic potash on the 
di-iodo-di-anilide of oxalic acid (Dyer a. Mixter, 
Am. 8, 857). Long white fibres. Sol. alcohol 
and ether. — ^‘BaA'a: white pp. — *AgA' : white 
pp, — KA' : sol. hot water. 

p-IODO-PHENTL PHTHALIMIDE 
(X)0=0 

> 0 . 

(2)0=N.0,H4l. [227°-228°r. Prepared by 
heating p-iodo-aniline with phthalic anhydride 
(Gabriel, B. 11, 2261). Nwdles. V. sol. 
less sol. ether. * 

o-IODO-PHENTL-PBOPIONIC ACID 
CgHalOa i.c. OaH4I.O2H4.COaH. o-Iodo-hydrocin- 
namic €^id, [103°]. Plates (from water). 

Formed%y reduction of o-iodo-cinnan^o acid 
(Gabriel^. Herzberg, B. 16, 2037). 

m-Ioao-phenyl-propionio acid 
Oa]^LOaH4.G02H. m-Iodohyd^-dnuamic acid. 
[66°]. Colourless plates. Formed by reduction 
of m-iodo •cinnamic aoid^Gabniel a. Heizbcrgs B, 
*S,2089).» • ' • 

^lodo-phMfyl^ropionic ao]^ 
0 Ai. 0JB4.C0^^ p-Iodo-ll^drocinnSnic acid. 
[141°]. White prismt. Formed by reductionsof 
p-iodo-oinnamic acid with HI and P (Gabnel a. 
Herzberg, B. 16. 2040). • ^ 

A-Iodc-phenyl-propionio acid 
OaHg.OHI.O]^.GOaH. [120°]. Formed by add- 
ing faming HlAq to ^ con8enftated aqueous 
scuntion oi iS-oxy-pl|enyl-propionio acid (Glaser* 
A. 147, 97). Formed ako from <dnnamio acid 
and oono. HTAq in the <&d (Fittig a. Binder, A. 
191^ 188). ^ Small crjptals (from OS..). Decom- 
posed on fusion. Brnling witbf water ccgiverts it 
.Into HI and cinnamic acid. Aqueous EasCO, 
gives HI, styreno, and CO^.* 

w-XOBO - DI - PHSE7L - PBOPTLIDEKE - DI. 
AXIHE OiA^IN, 0HJ.0H,.CH(NHPh)2. 


Formed by heating* A-iodo-propionic aldehyde 
with excess of aniline (Ohautard, A. Oh. [6] 16, 
159). Brownish-yeDow^ieedles or tables, v. sol. 
all ordinary solvents. Decomposed by heat with- 
out previous fusion.* Gives no crystalline salis. 

DMODO-DI-PHENYL SDIPHIDE 
i.e. (CaH4l)8S. [189°]. Formed by healing di- 
phenyl sulphide with iodine and iodic acid in 
sealed tubes. Got also fi^m di-amido-di-phenyl 
sulphide by the diazo- reaction (Krafft, B. 7, 
1165). Lamime. 

p-IODO-PHENTL THIOCABBIMIDE 
CaHjI.N CS. [65°]. Formed by the action of 
iodine on an alcoholic solution of di-p-iodo-di- 
phenyl-thio-urea (Losanitsch, B. 5, 158), 

Crystals. 

DI-p-IODO-DI-PHENYL-THIO-DEEA 
0„H,ol2N,S U. CS(NH.CaH4l)2. [173°]. From 
p-iodo-aniline, alcohol, and CS2 (Losanitsch, B. 
6, 157). V, si. sol. alcohol and ether. 

IODO -iso -PHTHALIC ACID , CaH,I(C02H), 
[6:3:1]. [204°]. Formed by oxidation of iodo- 
tolyl methyl ketone CaHaMel.^.CH, [1:2:5] with 
CrOs (Klingel, B. 18, 2701). ^ne white nee^es. 
Sublimable. V. sol. alcohol, acetic acid, and 
ether, insol. cold water. 

Salts.-- A"Ba: very sparingly soluble fine 
white needles.- A'Ca** : rflicroscopic need^ 
A"Ag./ : white crystalline pp.— A"OuV 
crystalline pp. 

lODO-PBOPAHE V . Pboptl iodiob. • 
Di-lodo-propane CsHglj i.e. CH3.OHI.GHtI. 
Propylene iodide. S.G. 2*49. From propyl- 
ene and iodine (Berthelot a. De Luca, C. B, 89, 
748). From allyl iodide and gaseous HI at — 18° 
(Malbot, O. R. 107, 114 ; Bl. [2] .50, 449). Liquid. 
Split up by alcoholic potash into iodine and 
propylene. 

Di-iodo-propane GH2I.CH8.CH2I. Tri-m%thyU 
ene iodide. (227°) ; (169° at 170 mm.). S.G. 
V 2-6631; I 2-6962 ; f| 2*5614. Obtained by 
heating s-di-oxy-propane (triiaethylene glycol) 
with fuming HIAq at 100° (ftreund, M. 2, 040). 
Also from trimethylene bromide, alcohol, and 
KI (Perkin, jun., 0. J. 51, 12). { 

Di-iodo-propan» CH3.CIj.CH,. Allyletm di- 
hydro-di-iouide. •(A48°). S.G. 2 2-16 (O.) ; 2*46 
(S.). Obtained by direct combination of mlylene 
with HI (in cone, solution) (Oppenheim, Bl. [2] 
4, 434 ; Semcnoff, Bl. [2] 5, 446). Heavy oil. 
Partly decomposed by distillation, but may«be 
distiUed with steam or with any indifierent gas. 
sol. alcohol, V. sol. ether. Becomes coloured 
air and light. • Alcoholfc potash forms 
CH3.CI:CH2. AgjO gwes acetone (Sorokiii, E. 
1871, 264). • 

lODO-PBOPIOLIC ACID G,HIOj U. 
I.G:C.COjH. lodo-propargylic acid. lodo-acdyU 
ene carboxylic aci^ [IIP^]* Small colourless 
prisms or glisf^ning needles. 

Feyrmation.—!. By saponification of the ethyl 
£ther.— 2. By the action of a solution of iodine 
in El upon tl|^ cuprous compound of oaldum or 
b^iunt^ropargylate. 

Reactions. — It combine %ith HBr to form 
brom-iodo-acrylic asid [96°] ; with HI it yields 
A-di-iodo-aorylic acid [183°] j^Vith bromi|}ie dis- 
solved in chloroform it yields di-bromo-iodo- 
acrylil acid [147°] ; with an ethereal solution of 
iodine, tri-iodo-acrylicL Aold [207°] ; and with 
iodine bromiae,bromb-di-iodo-adlylic acid [182°]* 



IS 10JK)-I»ROPloLtO ACID. 


Oil the other hand, an aqueous solution of brom- 
ine oonverts it into di-bromo-iodo-ethjlene 
IBrC:OHBr with evolutfon of CO,. 

Salt*— A'E: small glistening very hygro- 
Mopio needles.— AAg: wMte pp., decomposed 
by wa^paing with water forming Agl.— A',Ba: 
> easily soluble amorphcms solid. — A'^Gu. 

^ihyl ether IJmi [68°]; large colourless 
prisms. Formed by die action of a solution of 
iodine in KI upon the cuprous compound of 
propargylio ether (Baeyer, B. 18, 2274 ; Homhlka 
a. Stoh% B. 18, 2282 ; 19. 536). 

o-IODO-PEOFIONlC ACID G.H.IO., i.e, 
CIH,.OECLCO,H. Prepared by digesting syrupy 
laotio acid ^1 mol.) with PI, (1 mol.), TOuring 
the product into water and extracting wi&i eth<?r 
(Wiohelhaus, A. 144, 352). * Oil, nearly insol. 
water. 

/S-Iodo-propionic acid CHJ.GH,.CO,H. [82^]. 
formation, — 1. By the action of iodide of 
phosphorus o« glyceric acid (Boilstoin, A. 120, 
226; 122, 366; Erlenmeyer, A. 191, 284). — 
2. From acrylic acid and cone. IIIAq (Wisli- 
^ oenus, A. 166, 1)?^ 

Preparation. — The product of the oxidation 
of glycerin with nitric acid is evaporated on the 
water-bath, and the syrupy residue diluted 
wit^ water until it fiossesses S.G. 1-26. This 
Boltmofi. f30 0.0.) is then poured into a 6ask con- 
taining iodine of phosphorus prepared from 
iodine (60 g.) and yellow phosphorus (6*5 g.). 
After the vigorous action has taken place, the 
soUd residue is rccrystallised from water (V. 
Meyer, B. 19,3294; 21,24). 

Prqperf tes.— Colourless lamina); v. sol. hot, 
y.^1. sol. cold, water ; v. e. sol. alcohol and ether. 
May be converted into propionic acid by HI or 
by sodium-amalgam (Moldcnhauer, A. 131, 328). 
• By il^iling with water it is converted into hy- 
draorylio acid and a little acrylic acid. Boiling 
with water and Ag^O forms hydracrylic acid, 
para-adipi-malic 4 acid C,n,oO„ dihydracrylic 
acid C«H,o 05, an4 paracrylic acid CsH^O, [69°] 
^eilstein ; WisliceifUB, Z. [2] 4, 683 ; Socoloi! ; 
^ Klimenko, Bl. ^2] 34, 321 ; v. also Acrvlio agio). 
3-I<Mo-propiomo acid is converted into adipic 
acid bjjr neating with reduced«sflver (W.). AgNO, 
gives in an aqueous solution of iS-iodo-propionio 
acid an immediate pp. olAgl. 

Methyl ether MeA'. (188’’). S.G. 1 1-841 
(Qenry,0. B, 100, 114). Colourless oil, turning 
brown in light. Is not pungent. Formed* from 
the acid, alcohol, and HjSO^. ^ 

Ethyl ethtr EtA'. (202°) (Fittig a. Wol^!^ 
A. 216, 128). S.G.ai-7Q7 (Henry). Formed by 
heatingam alcoholic solution of the acid after 
adding a few drops of H.^S04. Formed also by 
dissolving the acid (1 pt.) in alcohol (Spts.) and 
saturating with HClj^the ^eld is only 50 p.c., 
for much EtI is evolved {Lewko^sch, J.pr, [2] 
20, 167 ; Wiohelhaus, B. 1, 25; wislicenus, A. 
192, 129). Oil. Partly decomposed on distillation 
Amids CHaI.CH^CON% .(lOl®]. Formed 
hj the action of aqueooa on &e»tnethyl 
ether in the ool4 (Hemy). Golonrless tables, 
tumii^ yellow in li^. Y^l. water. Itssoln- 
tipn fldves a pp. With AgKO.. 

^lODO-FBOPlOHIC ALDEHYDE) 
CE^OHx.OO.H. S.G. tft 2*21. Prepimtty the 
actioii of iodine (25 g.) imd iodic acid flO g.) on^ 
propionic sddeliyde (18 d.c.) dilute!! witn alcohol 


(50 c.o.)# It i^ashed with KOH solution and 
poured into water (Chautard, A. Oh. [6^1^, 157). 

Properties.— Hea|y colourless liquid, not in- 
flammable, with an exceedingly irritating vapour. 
Miscible with alcohql, ether, and acetone sol* 
water. Is totally decompoee^ at 100°. ^Yery 
dilute solutions of EOH, KaOH,or NH^HO attack 
it slowly in the cold. Cone, solutions resinify 
it. Mineral acids behave similarly. HNO^ oxi- 
dises it to CHjJ.C:^.CO,H [8f°J. Ag(C,H30a) • 
forms propyl acetate (90^). AgCN^and silver 
sulphocyanide give CH 3 .(CN). 0 Qg.C 0 .H and 
CH2.(CNS).GH2.C0.H. Aniline gives the com- 
pound CH 2 l.CB» 4 .CH.(NH.C 3 Hj 2 . t 

• lODO-PBOPYL ALCOHOL o. lodhydHn of 

PnOPTLENB OLYCOL. • 

Di - iodo - propyl alconol t.a 

CH2l.CHI.CHsOH. Di-iodide of allyl alcohol, 
[46°]. Prepared by dissolving iodine in allyl 
alcohol (Hiibner a. Bellmann, B. 1^ 460; IJl, 
207). Colourless needles. Easily ae(^t£^sed 
by light or heat. Sol. alcohol, ether, and benz- 
ene, insol. water. On heating th^ chloroform 
solution it gives a compound crystallising in 
colourless prisms [160°], which is probably an 
iodo-allyl alcohol. • 

Di-iodo-isopropyl alcohol GH2l.CH(OH).CH2L * 
Glycerin di-iodhydrin, [c. ^ 18°]. Sf*G. 2*4. 
Prepared by heating the s-diclUorhydrin of 
glycerin with KI and water on a salt-bath 
(Nahmacher,B.6,863; Claus, A. 168,24). Faintly 
yellowish oil. Decomposes when distilled. 

jp -IODO - PKOPYL - BENZENE C3H4(C3H,)I 
[1:4]. [250°]. Formed by heating p-diazo-pro- 
pyl-benzene with HI (Louis, B. 16, 110). Vola- 
tile with steam. Colourless oil. Sol. ether, m. 
sol. alcohol, almost insol. water. On oxidation 
with cold CrO, in acetic acid it gives p-iodo- 
benzoic acid. • 

p- Iodo - isg - propyl - benzene * C«H 4 (C 3 H,)I. 
(234°), Prepared by heating p-diazo-iso-propyl- 
benzene with HI (Louis, B. 16, 114). Colourless 
oil. On oxidation itsgives p-ioclo-benzoio acid. 
«-I0D0-PB0PTLENE v. Allyl iodide. 
W-Iodo-propylene CHj.CHI-.CHa. AUylene 
hydro-iodidr. (82°) (S.) ; (93°-103°) (O.). S.G. 

2 1*835 ; 1*803. Formed by decomposing di- 

iodo-pfopane OHa.CIa.CH3 (1 mol.) with alcoholic 
KOH (1 mol.), and mixing the distillate with 
water raemenoff^B^. [2] 5, 446 ; Z. 1865, 725 ; 
Oppenheim* Bl. [2] 4, 434 ; Z. 1865, 719). 

Di-iodo-propylene CLH^Ia i.e. CHs.CItCHL 
Al%lene^i-iod^, (198°). •Obte-in^ V expo%* 
ing allylene for two months to a/i^luTion of I in 
aqueous ^ in^ swishine (^jmenheim). OiL 
Turns brown ip liglft. Yiq^ds allylene with alco* 
hftic KOAc. 

Eridodo^propylene CHI:0I.CH2l. Di-iodo* 
allyliodide, Prop^gyl tri-iodide. [41°]. Formed 
by the combination of propargyl iodide with 
iodine (Henrj^ JE^ 17, 1132). Small colourless 
sneedles. • 

Tri-iodo-mopylene 0Ha.fil:0Ia. idko-attyl&ne 
di-iodide, [44°]. Flom silver allylene and 
iodine in ethereal solutiofl (Liebermann, A. 185, 
278). Needles. • Decomposes at 78^ V. e.*8ol. 
ether# fli. sol. aloohoL Alcoholic potash gives 
iodo-allylene. • " 

r lODO.PBOPEXSEB.0LYcdL v, Xodhydfin of 

Gltobbin. 
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lOSO.ntOPid-TEIOfHEHK 0,BJS 

FtomM-propyUtbiopheii«(Bafei, 
R 90, nls). Oil, Tolame with steam. 

ito-IODO-FTBOIAVTABIO ACID 0,H,I0, 

E i°]. From itooAiio acid and HI at 160° 
a%», R 1866, 733). Nodules. Bedaced by 
her treatmentwih HI to pyrotartario acid. 
TBTBA-IOSO-PTBBOLE OJ«NH. ‘lodol.’ 
S.’OS; 8. (90p.o. alcohol) 6 at 15°; S. (ether) 
J*P. Formed by Ihe action of an ethereal solu- 
tion of iodine on pyrrole-potassium (Giamician 
a. Dennsteft, (?. 13, 18; B. 15, 2582), and by 
the action of %dine on an alkaline solution of 
nyrrole (Giamician a. ^ber, O. 643 ; B. 18, 
1766). Long yellowish-brown fiat prisms ra 
minute yellow needles (from dilute alcohol), dol. 

• ether, acetic acid, and not alcohol, nearly insol. 
cold alcohol, insol. water and aqueous acids. 
Decomposes at about 140°-160^. Oiv^ a white 
pp. with AgNOs instantl}^ blackening; green 
coloi^tionevith HgCl^. Has no basic properties. 
It is TOt decomposed by boiling water, but boil- 
ing HGlAq blackens it. It does not dissolve in 
aqueous K09, but alcoholic potash dissolves it 
forming a potassium derivative which is decom- 
posed by acids (even GOj) but not by water. 
jSinc-dust aifd KOH reduce it to pyrrole (Giami- 
cian a. Silb^, B. 19, 3027). When heated gently 
* with cone. Hj^04 it^ives at first a green, then a 
dirty violet colouratwn. Its alcoholic solution 
gives a red colour with nitric acid (Vulpius). It 
is employed pharmaceutically as a substitute for 
iodoform for suppurating sores, fungoid growths, 
hay fever, <feo., having the advantage of possess- 
ing no odour, and exeiiing no poisonous effect 
upon the system. 

lODO-QUINOLINE C,HJN. [63°]. (above 
300°). S.G. 1*93. Prepared by heating quinoline 
with a KI solution of iodine and H10„ (La Gosto, 
B. ISf 780). M«noolinio prisms, or long thin 
needles. Easily volatile with steaiif. 

Salts.-— B'HGl ^aq ; small yellow needles. — 
B'aH^PtGlg 2aq ; long orange needles, si. sol. 
water. — B'j,H.^Cr20, : sparingly soluble yellow 
needles or plates. i 

Methylo-iodide B^Mel : glistening golden 
plates ; hot water; v. si. sol, cold water and 
alcohol, imiol. ether. • 

Meih^lo-chloridB aq: fine yel- 

lowish needles or thick yellow prisms, dimor* 
phous^Lehmann, Z. K. 12, 877)fv. scd. water. — 
(B'Me01),PtCl4 : fine orange crystals, si. sol. cold 
water. • ^ . • 

• • • • 3SH:GH 

(Py. 8).Iod<aqninoline 0,H4<1 | . [68°]. 

# • ; : OP 

Formed by heating (Py.*8)-ohloro-q(hinoline with 
•HI (Friedlander a. Weinberg, p, 18, 1631). 
White needles. SI. sol. water, v. sol.* other fol- 
vents.— BHI: long needles.— B'j^OLPtGL aq : 
ted needles. 

Di-iodo-quinoline OgP^I^N.* (%0° uncor.]. 
Formed by tiiie aotion«:>f iodine inCS^ on quino- 
line (Glaus a. Istel, B. |[5, 824). •Dull-green 
metallio needles. Sol. q)oohol, ether, and acetic 

wid., , , 

oMooo-avnroNB oje^o. fU!9°]. 

Formed by the action of iodic qoid on the diacetyl 
d^vaMve of hydro|uinone (Metaler, B. 21, 2555). 
Fellow needles (from alcohol). It converted by 


the action of sulphurous acid into the hydro* 
quinone [142°]. * 

Di-iodo-qulnone OA][,.0. [8:5:4:!]. [180«]. 
From di-iodo-p-amido-phenol (q. e.), E^O. and 
KjOr-O, (Seiffert, Jl w. [2] 28, 488)7^ Fotmed 
also by oxidising di-mo-phenol sulphonio add 
with GrO, (Kehrmann, J.pr, [2] 87, 886). Cblden 
plates (from benzoline). Readily sublimes, ah^st 
insol. cold, v. si. sol. boil^g, water. With Hd 
and SnCl, it gives di-iodo-hydroquinone [146°]. 
FeOlf reconverts this into di-iodo-quinone. 

Di-iodo-quinone-ohlorimide 

[123°]. From O.HA(NBy (OH), hydric chloride, 
and bleaching-powder solution (Seiffert, J, pr, [2] 
28. 438). With NMe^Ph it gives 

lODO-EESOKCIN C,HJO, i.$. O.H.I(OH),. 

[67°]. Formed by agitating an ethereal solution 
containing resorcin (10 pts.) and iodine (24 pts.) 
with PbO (110 pts.), distilling off fhe ether and 
recrystallising from benzene (Stenhouse, C. N, 
26, 279 ; d. 171, 811). Trin^rio prisms, sol. 

Tri-iodo-resorcin CbHI 3(OH)2. [146°] (M. a. 

N. ) ; [164°] (G.). Formed, together with a brown 
substance insoluble in GS^, yhen IGl is added to 
an aqueous solution of resorcin (Michael a. 
Norton, B. 9, 1752). Fonned also by adding an 
aqueous solution of resorcin to a solution of 
KIO,, iodine, and KI (Glaasen, B. 11, 1448). 
Prepared by adding bleaching powder to a dilute 
alkaline solution of resorcin (1 mol.) and KI 
(7 mols.), and then acidifying (Degener, J. pr, [2] 
20, 324). Needles (from GS^), si, sol. hot water, 
V. sol. alcohol and ether. May be sublimed. 
Boiling HNO3 gives tri-nitro-resorcin. 

Di-acetyl derivative C^HI,(OAc)j. 

[170°]. Needles, v. sol. alcohol and ether. • 
lODO-RKSOBCIN SVLPHOKIC ACID 
04H3l(0H)2(S08H). From pc^assium iresorcin 
sulphonate and iodine (H. Fisener, M. 2, 840). — 
KA' 3aq : minute crystals. * 
lodo-resoroin disulphoni^ acid 

O, HI(0H),(S03H)2. Formed by digesting potas- 
sium resorcip dis)}l(honate (30 g.) with ioome 
(33 g.) in dilute alcoholic solution at 100° (F.).— 
KA' : long needles. 

lODO-SALICYLIC ACTD v- Iooo-o-oxt-bxnzoio 

ACID. 

lODO-STEARIC ACID G.^Hs^IOj,. From df- 
oxy-stdhric acid and HI (A. Saytzefl, J* pr, [2] 
82f309). Oil. • 

lodo-steario acid ^OigHjJO,. From oleld 
acid, PI., and a little Water. The pr^uct is 
mixed with water and extracted witn ether 
(M. 0. a. A. Saytzeff, J, pr. [2] 36, 884). 

Properties.— Oil. Resembles the preceding 
acid. , • •• 

Eeaciions.—%, Reduced by Zn and HCl to 
stearic acid. — 2. Moist Ag,0 forms a substance 
tltat i» unsaturated (taking up 65 p.o.I from its 
solution in HgCisAq), but is converted by aJoo- 
holie K<te into oxy-steario §<ud.— 3. Alcoholic 
KOH forms solid iso-olelO aoia [45°], and also 
ordinary oleic acid. • • ^ 

lodo-steario aeid Oi^Hs^IOr Formed by 
heatingLiso-oleXc acid with tri-iodide of ]^ob- 
phorurlmd water (Ooust a. Saytzeff, /. pr. [2] 
37. 276 ; Bi. 47, 169^ OU, ether. 



44 


r0i)0-STEAllI0 ACID. 


Reactions,— 1, Yields «n oxy-steario acid 
[85^ on treating with silver oxide. — 2. Alcoholic 
potash regenerates iso-t>leic acid [40°-46°], but 
lonns no olelo acid. — 3. Alkaline KMnO^ oxidises 
it to di-oxy-stearic acid [78**!!. 

lOllP-STEABISENIC ACID 0iaHnIO«. Jodo- 
oUXc acid. From rioii^lelc acid water, 

P, And iodine at 100° (Claus. B. 9. 1917). Oil. 
Reduced by boiling ^th zinc and HGlAq to 
•teario acid. Combines with bromine. ^ 
DMODO-SUOCIHAMIG ACID 
oo^.ae,.o4CONH^. 

Ethyl ether A!Ei: [184°]; long needles; 
■lightly soluble in cold water. Formed by the 
action of iodine upon diazo-succinamio ether 
C02Et.CH2.CN,.C0NH3 in etl^ereal solution( Cur- 
tius a. Koch. B. 19, 2462 ; J. pr. [2] 38. 485) 
lOBO-TABCONINE v. Nabcotine. 
lODO-THlENTL METHYL KETONE 
O4SKtI.CO.CH,. lodo-cbcetothi'dn&tve. [129°]. 
Formed by the action of acetyl chloride upon 
mono- or di-iodo-thiophene in presence of Al^Glu 
(Gattermann a. ^itomer. B. 19, 692). Long 
colourless needles (from alcohol). Very volatile 
with steam. Strong odour. By alkaline KMnO, 
it is oxidised to iodo-thiophene carboxylic acid 
[181°]. • 

1^h£nyl-hydrazideO^^BL.J..Oi^.^Vh).CR^i 
[134°] ; yellow tables ; si. sol. alcohol. 

(o).I8D0.THI0PHENE C4H,IS i.e. 

CH:CHv 

I >S. (182° cor.). Oil. Formed by the 
CH:CI 

action of iodine and HgO on thiophene at the 
o];dinai7 temperature (Meyer a. Kreis, B. 17, 
1568 ; Egli, B. 18, 544). With sodium and EtI 
it gives ethyl-thiophene. With Na and n-butyl 
bronpde it forms w-buty 1-thiophene (182°). 
Gives an iodo-nitro-thiopheno [74°] (Kreis, B. 
17. 20731. 

Dl-iodo-thioplfltiie 0,HJ,S. [40i»]. Whito 

crystals. Formed by the action of 2 mols. of 
iodine and HgO on* thiophene at the ordinary 
temperature (Meyer a. Kreis, B. 17, 1558). 

IbDO- THIOPHENE CA^pOK^LIC ACID 
C4SH^(C02H). lodo-thiopTtemc acid. [131°]. 
Formed by oxidation of iodo-thienyl methyl 
ketone with alkaline KMn04 (Gattermann a. 
Bomer. B. 19. 693). Colourless silky needles 
(ffbm water). Sublimes in glistening tables. — 
NH4A' : needles, si. sol. cold water. * 

(a) -lODO-THIOPHENE -(A) -DI-SDLPHOl^ 
AOID C4HIS(S0,H),. Formed by sulphonation 
of (al-io^-thiophene. Od reduction with sodium- 
amaigun it yields thiophene- (/S)-di-sulphonio 
acid ganger, B. 18. 559). 

lODO-THIOXENX^ is ^do-di-metutl-thio- 

»HENE (g. O.). * 

lODO. THYMOL C,H,MePr(OH)I [1:4:3:6]. 
[69°]. Prepared by adding iodine (8-5 g.l to a 
solution of thymol (5g.) in anpionia (00.0.) 
mixed with alcohol (2 o.c.)i^ana distilling jhe 
oily product witN 1|;team ( willgerodt a. Eom- 
blum. J. pr. [2] 89, 289). Lustrous white 
tieedl^ insol. wAter, sol. other solvents. Oxi- 
dised oy MnO, and ^SO, or by FeCl, to thymo- 
qoiiu^. Not attacked by aqueous JA)H at 
HNO, forms ni^o-thymoh displacing I 
ii^^NOr HsSG, forms a sulphonm acid. 


JElf%Idsy^t)afidaC,HaMoPrI(OEth [62®], 
Opaque white trimetric tables, insol. cA#wataf, 
il. sol. hot water and^alcohol. 

Acetyl derivative^ *0,HgMePrI(OAo)- 
[71°]. White needjes. ^ 

Benzoyl derivative^ JD^HgMePiffDBz). 
[96°]. Large tables. 

Picryl derivative: [166°]; yellowish 
i crystalline aggregates. 

lODO-THYMOL SULPHONlO ACID 
04HMePr(0H)IS0;.H [1:4:3:2:6]. Fjom thymol 
by successive sulphonation and iQ|]ation (Kebr- 
mann, J. pr. [2] 39, 392).« Gives an iodo-thymo- 
qninone on ovdation. HNO, gives di-nitre^ 
thyjnol [53°]. — KA'2aq: crystals, melting in 
water of crystallisation at 89°, decomposed at 
120°.— BaA',— AgA. • 

lODO - THYMOaHINONE C.HMePrlO, 
[5:2:6:4:14. [61°]. Formed by oxidising iodo- 
tbymol sulphonic a«d with CrO, (Kehrmann, 
J. pr. [2] 39, 392). Yellowish-red pftsm^ ife- 
duces to an iodo-hydrothymoquinone [td*^ 
Oxim C«HMePrIO(NOH) [6:2:6:4:1]. [180°]. 
Formed by heating the quinone wtth hydroxyl- 
amine hydrochloride in diluted (76 p.c.) alcoholic 
solution. Long yellow prisms and j;ieedles, sol. 
alcohol and ether, insol. cold water. Its ace tyP 
derivative CgnMePrlO(NQAc) crystallises in 
golden needles [70°]. Its souiunP derivative 
crystallises in greenish lanfin£e. 

lodo-thymoquinone C^IIMePrlO, [5:2:3:4:1]. 
[66°]. From iodo-carvaorol sulphonic acid by 
oxidation with chromic acid mixture (Kehrmann. 
J.pr. [2] 40, 188). Garnet-red tables, sol. alco- 
hol and ctlier. More volatile with steam than 
its isorneride. Smells like quinone. Hydroxyl- 
amine slowly forms an oxim. 

0- IODO-TOLUENE C.H.I t.e. C.HJ.CH, 

[2:1]. (205°) (B. a. K.) ; (211° i. V.) (K.). ^ S.G. 

1- 697 (B. a. K.). Formed frOln o-toluidme by 
the diazo- re'^ction (Beilstcin a. Kuhlberg, Z. 3. 
102; A. 158, 347 ; Kckul6, B. 7, 1007 ; Mabery a. 
Bobinson, Ain. 4, 1^). Oil. 

Reactions. — 1, Oxidised by dilute nitric acid 
to ^iodo-benzoic acid [167°].— 2. With ClCOjfEt 
an(f Na it forms C,H4Me.CO,Et.~3. CrO,Cl, 
gives C,H4l.CHCl, and a little C JlJ.CHp (Stuart 
a. Elliott, G. J. 53, 806).— 4. Wlien hroted with 
H2SO4 it forms iodo-toluene sulphonig acid, di 
iodo-toluene. and tri-iodo-toluene (Neumann, A, 
241, 62). • • 

w-Iodo-toluene CaHJ.CH, [3:1]. (204°). 
S.G. ^ JSrom Tft-toluidine by the diazo- 
reaction (B. a.iK.). • • • 

lodo - tolT^ne C,H 4 l.Cp, • [4:1]. [36°]. 

(211%°). •From p-jbluidine bydhe diazo- reac- 
tion (Kdrner.!Bu22. Acad.*Belg. 1867, 157). The 
sanm body appears to be formed from mercuiy 
ditm^l and^odine, although the melting-point is 
given as 20° (Dreher a. Otto. A. 154, 171). 
LaminsB. May be sublimed. Gives ^-iodo- 
benzoic actdVhbn ozj^ised by chromic acid 
^mixture. H 2 SO 4 forms iodo-toluene sulphonio; 
acid and di«and tri-ifdo-toluene (Neumann, A. 
241, 58). , 

w-Zodo-toluene v. Bxivnj xopipi. • 
o-IODO-TOLNENE SULPHONICTAOXD 
03,1B0, i.e, CH|.OAI*SOsH. From o-iodo- 
toluene and SO, ^abery an Palmer, Am. d> 
170). Syrupy 4iquid.—BaA's 14 aq : needlaf.— 
CaA',2iaq.--PbA^2aq. 
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9.lAdo-tolaeiie (a)-falpiionio seid o 
0K.O«H4l.SO,H, Fomed, together with the 
(ii)-iBonieride, by gradually adding jp-iodo-toluene 
to SOg, both dissdv^ in dhloroform (Glassner, 
B. 8, 660).— BaA'g 4aq : needles ; v. e. sol. water. 

pjfodo-tolnene (^)>siilphimio acid 
OH,.OgHgI .SOgH. Formed as above. Deliquescent 
crystalline mass.— KA'aq ; very soluble lamince. 
— NaA' Jaq ; dense aggregates of whetstone- 
. shaped very softible crystals.— CaA'gOaq: very 
soluble sil^ needles. — BaA', ^ lamince, 

si. sol. water^— OuA', 6aq : light-blue needles, v. 
■oL water. , 

* Amide OgH,MeI.SOgNH2. [yo®]. Crystals; 

m. sol. hot water, v. sol. alcohol. ^ « 

lodo-toluene ^ulphonio acid 

0«HgMeIfBOgH)g [1:4:3:®]. 

From OgHgMe(NH2)(SOgH)2 by diazo- reaction 
(E. Bichter, A, 230, 326 ; Limpriclit, B. 18, 
2179). Slender white n^dles; v. sol. alcohol 
ah d^aterP— BaA"6aq : prisms, v. sol. water. — 
KgA/^a?: small prisms. 

Chloride CgH2MoT(S02Cl)2 ; [143°]. After 
one fusion if melts at 126°. Long white prisms ; 
si. sol. ether. 

Amid^ [130°-132°]. White needles (from 

* water). 

lOBO^TOUJimiSE OgHgMellNH.,) [1:4:2]. 
[49°]. (ia73^). Ifom iodo-o-nitro-toluidine by 

reduction (HeynemUnn, Z. [2] 6, 402 ; A. 158, 
838). Needles. Boils, with rapid decomposi- 
tion, at 273°. V. e. sol. alcohol, ether, and CSg. — 
B'HNOj ; colourless nacreous lamince. S. *95 at 
16°. 

lodo-toluidine CgH,MoI(NH2) [1:4:3]. [189°]. 
From ^-iodo-toluene by nitration and reduction 
(Glassner, B. 8, 561). Needles or plates ; v. sol. 
alcohol.— B"HG1 : needles.™ B'llNO, : plates.— 
B'HaSO. : needles. 

ii-iodo-27-tcluidine CgH2Mol2(NH2) [1:3:6:4]. 
[124’5°]. Formed by the action <k ICl onp-tolu- 
idine dissolved in HClAq (Michael a. Norton, B. 
11, 115; Am. 1, 263). Ramified groups of slender 
needles ; m. sol. cold alcoffol, si. sol. hot water 

lODO-TOLiriDINE SULFHONIC ACID 
C.H,Me(NH,)I(S03H) [1:2:4;5]. From the Jiazo- 
derivatiye of 0,H,Mc(N02)(NH.J(S0;,H) [1:2;4:5] 
and com. HI at 140° (Limprieht a.roth^A.230, 
308 ; jRL 18, 2185). Satiny needles (containing 
aq]K Si. sol. cold water, m. sol. hot water. 
BaA^jj** : trimetric tables ; v. ^1. w^er. 

lODO-TOLUQDINONE O.H^MelOg [6:2:4:!]. 
[117°]. Formed bv oxidising^ solution of iodo- 
•bresol si^phcAio acid in suJptiurio acid with 
chromic acitb (Kehrmann, J. m. [2] 37, 340 ; 39, 
892). Long r^dish-yellowJ;)eodleB ; A.solTether. 
Reduced by stannous chloride tcfiodo-hydrot^lu- 
quinone [111°]. With hydro^lamine it gives 
&e mono-oxim crystallising in •short fellow 
prisms [166°]. 

Di-iodo-tolnquinone GgHMelgO, [3:6:2:4:1]. 
[118°]. From di-iodQ-w-crfcol*sulphonio acid 
and CrOf (Kehrmann, Jipr. [2] 392). Garndt- 

red laminss; ▼. sd. organic solvents. May be 
•nblimed. 


heating iodo-acetio aldehyde with i^tolnidine 
(Chautard, A. Ch. [6] 16, 166). Orange-yellow 
prisms or tables; decomposed by heat. Does 
not furnish crystalline salts. 

lODO-TOLYL MltTHYL KETONE * 
CgH3MeT.CO.CH3 [1:2:6]. [89°]. Formed by 

heating diazo-tolyl methyl ketone (fromMamido- 
tolyl methyl ketone [102*^) with' an excess o^HI 
(Klingel, B. 18, 2700). .^?ellowish prisms. V. 
sol. alcohol and ether ; si. sol. ligroin and 
beni^ne ; insol. water. By CrO* it is oxidised to 
iodo-iso-phthalic acid [204°]. 

/3.IODO.VALERIC ACID OgHglOj 
(CH3)2CI.CH2.C02H. [80°]. Solidifies at 69°. 
Separates as crystals when HI is passed into a 
concentrated solution of /S-oxy-isovaleric acid 
(Schirokoff, J. 23, 286). Converted by 

sodium-amalgam to isovaleric acid. 

lodo-valerio acid CEtMel.COgH (?). Hydro- 
iodide of tiglic acid. [86*6°]. Formed by the 
combination of tiglic (methyl -crotonic) acid with 
HI which may be effected in the^cold (Schmidt 
a. Berendes, A. 191, 117). Formed also, together 
with the following, when anjjylic acid is heated 
with HIAq (Schmidt, A. 208, 254). Needles; si. 
sol. cold water ; decomposed by boiling with 
water. Converted by zinc and dilute HjSOg into 
CEtMeH.CO^H. Aqueous AgNO, gives Agl, 
tiglic acid and COj. ^ 

lodo-valerio acid CH3.CHI.CHMB.OO3H. 
[46°]. Hydro-iodide of angelic acid» From 
angelic acid and cone. HIAq in the cold (Fittig, 
A. 216, 162). Prisms, v. sol. water. Zinc and 
dilute ILSO4 converts it into CEtMeH.O<yB[. 
Aqueous AgNOs gives Agl, tiglic acid, and CfO,. 
Aqueous Na^CO, at 0° gives COg, ^f^-butylene 
CHj.CH-.CH.CHa, and HI. 7. also AnoAio 
ACID, vol. i. p. 266. 

lODO-ISOVALERIC-ALDEHYDE O3H3IO i.e. 

(CH3),CH.CHI.CH0 (?). 8.G. ^ 2-17. * 

Preparation. — Isovaleric aldehyde (24 0.0.) 
dissolved in alcohol (60 c.<^ is treated with 
iodine (20 g.),. and iodic acid (g g.). The reaction 
takes place at the ordinary temperature, and is 
complete in about 16 days. The liquid is poured 
into excess of wat^r, and decolourised by^lkali 
or reducccl»Bilve» ^Chautard, A. Ch. [6] 16, 160). 

Proper f/cs.— Colourless liquid, blackening on 
exposure to light, a#d having an extremely 
irritating and suffocating odour. It is completely 
decomposed at 100°, and is not solidified at 
- 2(J°. V. sol. alcohol and ether, less sol. benz- 
l^e, CHCI 3 and CS,. SI. sol. water. 

lieactions. — Rapidly decomposed by alkalis. 
The action of ammonijp is complex, giving valeric 
aldehyde-ammonia, valeridine C,oH|3Ny and 
valeritrino CjjHj^N. Forms a crystalline com- 


. DMO^-DITOL'^t [8:4:1] 03H,MeI.03H3MeI 
[ll8:4]. [ 100 °]. From di-amido-ditoly^by Sand- 
meyer'smodificationof the diazo- reaotioif (Stolle, 
B. 81, 1096). ITellow needles. 

w-lODO . B1 ^ TOLYL • SSSTLIDENE - DI - 
AMINE 0 H»{. 0 H(NH 03 H 4 Me),. Obtained by 


forming Agl^d Bio corresponding 
Forms a mono- and a di-anilide with aniline. 

lODO-VANILLIN t>. Methyl derivative of 

lODO-DI-OXV-BENZOIO ALDEHYDE. 

D%IODO.^INyL.AMINECI/.CH(NBy. [198° 
^th decomposition]. Fanned by the action 
of cold aqueous l^i, ^0, and alcohol being 
eliminated upon the £-iodO-ozy-aorylic ether 
Ol 3 :C(OH).C 02 Et, obtained by treating diazo- 
oxy-Boryho ‘ether ON|.C(OH).COsEt with an 
ethereal solution of iome (Buchner a. Oortius, 
B. 19, 851f. Smatf yellowisii prisma. Ysiy 
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iparingly iolr.ble in cold witer and ether, more 
easily in hot water and hot alcohol. Volatile 
with steam. It is stable towards acids, but 
alkalis s(it free NH, in the cold. 

BI-ttf-lODO^-XTXENE (hXylyl- 

mw-^iodide* [110°]. Prismatic crystals. Formed 
by hellting phthalyl alcohol (di-w-oxy-xylene) 
with HI (Leser, B. 17^1826). 

Di-w-iodo-y>-xyle]ie* OgH4(OH3l)a. [o. 170°]. 
Obtained by boiling [4:1] C«H4(CH,OH), with 
eonc.HIAq for a few minutes (Grimaux, Z. 1870, 
895). Slender needles, si. sol. ether, y. sol. 
boiling alcohol and chloroform. Turns yellow 
in air. Not very volatile with steam. 

lODOFLUKBIO ACID PgPbl^, v. Lead, 
IODIDE or, Conibinationst No. 3. 

IONS. The elements or^adicles into which 
a compound is primarily separated by electro- 
lysis (v. Physical kethods, section Electrical 
method). 

IFECUANJC ACID 0,4H,g07. An acid exist- 
ing, according to Willigk (A. 76, 342), along with 
emetine (q. v.) in the root of Cephalis Ipecacu- 
anha. It is extrScted by boiling alcohol, ppd. 
by basic Ipad acetate, and the pp. decomposed by 
HsS. Beddish'brown, very bitter, amorphous 
mass, m. sol. ether, v. sol. alcohol and water. 
Colours ferric salttf green, the colour being 
chaSgq^ to violet by ammonia. Its dilute solu- 
tion does not ppt. Pb(OAG)2 but ppts. basic lead 
acetate. «It8 alkaline solution absorbs oxygen 
from the air. It thus somewhat resembles gallic 
acid, Podwyszotzky {Ph. [3] 10, 642) by ex- 
tracting ipecacuanha with ether and light petro- 
leum obtained an acid (‘ Erythrocephalein ’), 
wMch formed a purple-red alkaline salt, and 
which crystallised from chloroform in coloured 
needles. 

I^oklG ACID C4 H,o 04. [104^]. Produced 
by the action of nitric acid on jalapin (Mayer, A. 
83, 143 ; Poleck a. Samelson, C. C. 1884, 813). 
B^mb]6s sebocicacid. 

ntlDIUH. In At. w. 192*5. Mol. w. un- 
known. [2200°] (Van der Weyde) ; [1950°] 
(VioUe, C. R. 89, 702) ; [2500°] (Pictet, G. R. 88, 
iSlIL S.G. 22*42 at 17*5° ^DeviUe a. Dcbray, 
P. M. [4] 50, 651). S.Ii.*0°-N)0^ = *0323, 

0°-1400°»*0401 (Violle, O. R. 89, 702). C.B. 
linear *000007 (Fizeau, (%R. 68, 1125). 

Occurrence. — As metal, alloyed with Pt, Os, 
Bi^ Bh, and Pd. Specimens of platin-iridium, 
osm-iri^um, <ko., contain from 25 to 78 pwo. Ir 
(t;. Deville a. Debray, A. Ch. [3] 56, 431 ; Berz^l 
lius, P. 13, 435, 527 ; 15, 203). In 1802 TennanTl 
IT. 1804. 411) noticed a metallic residue when 
he dissolved Pt ore in aqua regia ; this residue 
was examined by Descoiils {QehlerCe Joum. 
Chem. 2,273),andFouroroy a.yauqaelin {Oehlen^s 
Joum, Chem. 3, 362]^ In ^804 Tennant {lx.) 
showed that the residue contaQ|ed two new 
metals ; to one he gave the name Iridium be- 
cause of the varied colours of its oxides, ^and«| 
to the other the name Omium h^use of the 
peculiar smell of its volatile oxide; . 

Formation.— iP By digesting Ir,Og or IrClg 
with formic acid.^2. By action of sunlight os 
ss slooholio solutton of Ir -sulphate. 

Ff$pa/raHon.—Whm Ft ore is heated with 


s« black insoluble scales.^ Ir is prepared from 
the rosidoc l7*varioiis methods f 1. W. von 


Schneidbr {Ajbu;^l. 3, 261) mixes the insoluble 
in aqua re^ wim NaOi, and heats t$ red- 
ness in a stream of (^1 ; Os is thus removed. The 
residual mixed chlorides an*) tfiturated with the 
smallest possible quantity of water, ai^ then 
washed on to a filter ; the solution is treated with 
01, mixed with a little HOlAq, and shaken up 
with excess of KOI ; the pp. is washed with water, 
and then with saturated KOlAq. The pp. is now 
nearly pure E^MCl^, M « Ir, Bn, bnd Pt. The pp. ' 
is dissolved in much hoiling watenp and H is 
passed in for several days (the flask, being.closed 
by a caoutchouc cork) untt* the supernatant olive- 
green liquid troLited with potash becomes colour) 
las^ and then blue or turbid. Pt and Bu are 
thus wholly ppd. as met^i^ and most of the Ir 
remains in solution as IrOlgZ H is removed by a 
stream of COj,— otherwise explosions occur on 
opening the flask from the action of the ppd. Pt 
and Bu on the H andiO in the flask — the cork is 
removed, and the liquid is again satfirate^'vilh 
H ; Ir is ppd. on the surface of the liquid in 
large lustrous lamimB.— 2. Matthey (Pr. 28, 463) 
prepares Ir free from all metals except Pt as 
follows. Ordinary Ir, finely divided, is fused 
with 10 times its weight of Pb ; thq Pb is dis- 
solved in HNOjAq, and the insoluble is digested* 
for a long time with aqua regia ; thq» insoluble 
is fused with KHSO4 (to renJove Ah), and then 
melted with 10 times its wiight of KOH and 3 
times its weight of KNOgin a gold crucible; the 
cold mass is treated with cold water, in which 
K irldatc remains insoluble. The insoluble is 
well washed with water containing a little KOH 
and NaClO, and then with water ; fairly cone, 
cold NaClOAq is added to the residual blue solid ; 
after a time the water is distilled off ; the residue 
is again fused with KNO, and KOH, and treat- 
ment with dilute NaClOAq and KOHAq is re- 
peated. The blue solid is now dissolved in aqua 
regia, the liqhid is evaporated to dryness, and 
the residue is redissolved and filtered ; the dark- 
coloured liquid is slowly poured into cone. 
NaOHAq containing NaClO, and Cl is passed in, 
the liquid being kept in a distilling apparatus ; 
the mue oxide of Ir thus obtained is collected, 
washed, dried, and reduced in a mixtum of GO 
and CQ2 (made by gently warming oralic acid 
with sulphuric acid). Metallic Ir is ^hus ob- 
tained, while any Fe present remains as oxide. 
The mass iftheatibd to redness with KHSO,, and 
repeatedly washed with ClAq to remove Au, and 
with HF4q to rqmove BtO, ; jt is finally washed 
with water andi mried. Pt may %e rAuoved b^ 
dissolving in aqua regia, saturating with NH4CI, 
dissofving^he uo^lf NH4-Ir anA NH^-Pt chlor- 
idea in hot Water, redifcing by SO, when 
Ir01u,8NH401 is formed, and dissolves with olive- 
greem colon/, wnile PtCl4.2NH401 remains in- 
soluble ;,the reduction shomd be stopped before the 
whole o(&eIrOL.2NH401 is reduced (the presence 
of a littie of tffis felt gi^^ ft deep-red colour to 
fee mixed chlorides). The segution is oxidised by 
HN02,NH401fe added, and the ppd, Ir0l4.2NH401 
is washed with NH40lAq, and strongly heat^ 
when Ir remains as a Sgey metajuc powte 
(Claus, ^ pr. 42f 251). Wflhler a. Muckld^. 
104, 806) reduce the mixed Ft-NHi and Ir-NHi 
chlorides bv digesting with slightly warm KONAq 
till the anms8olw)d is U^t y^ow-brown, t akin g 
care to avoid excess ; Ir01r8Kfi«Ql is formedand 
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' oiHsoires, wniie i:'tO]4.2f^4Cl r^ains^nrtdnoed 
ftnd ias^uble. For other methads of^eparing 
Ir o. PeTille a. DebrayV. Oh, [8] 56. 481) ; Glaus 
(0. 0.1862.1291; W5hle»(P. 81, 161 ; 104,868; 
107, 867) ; Fremy Al. OA [8] 44, 886) ; Martini 
(A. 167, 860) ; Bunsen (A.446, 274). 

Properties. -•-•As prepared by * heating 
lrOl4.2NH4Cl, Ir forms a grey spongy mass ; Ir 
as a grey . powder is produced by heating 
IrOl4.2Epi witl^ excess of Na^GOi, washing ana 
reducing in H ; by heating to whiteness and 
oompressilig, a compact lustrous mass is obtained. 
When fused in a very powerful 0-H flame, Ir 
forms a white, lustroits mass resembling polished 
*8teel ; brittle when cold, somewhat malleable at 
red heat (D. a. D.). Harder than iron. SfG^ of 
porous Ir varies^fi^m 16 to 19. Ir which has 
been very strongly heated is insoluble in all 
acids : Ir black* is sol. in aqua regia. Heated in 
01, Ir black forms IrCl,. • 

• The ^mic wt. of Ir ifhs been determined by^ 
he9lgng^IrCl4.2KGl in H (Berzelius, P. 18, 435, 
627 ; \6, 208) ; by reducing IrCl4.2NH4Cl in H 
and weighing the residual Ir, and by reducing 
the double Ir-K chloride in H and dissolving 
out the KOI (Seubert, B. 11, 1767). As no com- 
pound of ir has been gasified, the valency of the 
atom of Ir in gaseous molecules is not determined. 
From theftr^talli#e form of osm-iridium G. Rose 
(P. 77, 143) concluded that Os and Ir are iso- 
morphous, and that ooth belong to the hexagonal 


system. 

In its chemical reactions, Ir is closely re- 
lated to Os and Pt, and less closely but very 
distinctly related to Bu, Bh, and Pd ; all these 
elements are metallic, but the instability of their 
salts, the solubility of the hydrated oxides MO, 
in alkalis, and the formation of acids HaMOla ana 
H^MBr^, show thenon-metallic tendencies of the 
Pt metals (v. Noble metals). 

fr is used alloyed with Pt for making instru- 
ments, <fto., which remain unchanged in air, e.g. 
for making the normal metre preserved as the 
standard of reference, ^ylographio pens are 
sometimes tipped with Ir. When Ir powder is 
heated to whiteness with ^ its weight of B, the 
whole melts ; on cooling, the mass may be readily 
worked^ by strongly heating with lime, the P is 
entirely removed. • 

Regions and Combinations. — 1. Heated in 
oxygen^ compact Ir is not oxidised ; Ir black is 
oxidised to lr,0„ which decompose! again at c. 
1000° (Deville a. Bebr^, 0. B. 1878. 441 : cf. 
J)iSHOciAgdii, ^ol.«ii. p. 397JW-2. lie blacx is 
oxidi8ed.^y ^sion with nitre^pfftash, potassium 
carhona’^y of pota3sium-hyidr0gefi~si^phate.—S, 
Heated in xthlJHne IrCl, is formed; mixed with 
NaCl or KCl, and heated m Cl, soliAle 
(E)01 is formed.--4.« Heated m an 
ol flame^ Ir becomes covered with a black- 
ish layer which disappears on heatiwin air, 
leaving a portion of the Ir o^lgned ^h 0 (o. 

aAitBn>a).<— 6.« Ir probably combine! 
with vAien the eleiflents are heated 

together ; when the proJuct is hefted in air, Ir 
and a phosphate of Ir are formed. 

ilridiai% alloys <4. Fara^y a. Stodart (A. 
CA 21, 78) ; De^e a. Debray (0. R. SL 889) ; 

(0, P. 76, 1206) ; Mgrin (0. 5.78^602) ; 
Wohler (i. l46f876). V 

OtinHimAridium alk>y. Accurs in South 


America, California, Australia, Ural Mountains, 
&o. Hexagonal pfisms; lustrous, steel-grey. 
Slightly malleable ; S.G. 19*8 to 21*1. Analyses 
show composition approximating to formulsB 
lr,Os, IrOs and IrQs,, with Ir more or less re- 
placed by Pt, Bh, and Bn ; but it is probably 
non-homogeneous (D. a. D.). Heatedii^in air, 
OSO4 is given off ; heated with ENO, and S[OH 
E osmate and iridate are,formed. Scarcely acted 
on by aqua regia. Alloys with Fe (F.). 

yPlatinum-iridium alloy. Occurs native in 
octahedra. 1 pt. Ir heated in 0-H flame with 10 
pts. Pt gives a ductile alloy ; Pt alloyed wllh 16-20 
p.o. Ir is insoluble in aqua regia. For accounts 
of the Pt-Ir alloy used for making the normal 
standard metre v. D. a. D. and also M. Alloys 
of Ir with Pt andJEth, and with Pt, Bh, and Sn 
were prepared by D. a. D. Alloys of Ir with On, 
Aa,.Pb, Hg, Bo, and Sn have been prepared. 

Iridium, ammonio-salts of, or Irid-am- 
monium salts. {Ammoniacal iridium bases.) 
IrCl, dissolves in (NH4),CO,Aq add on neutralis- 
ing with HClAq, the compound IrCl2.2NH, is 
produced ; treated with HjSOjM* compound 
yields IrS04.2NH,. IrCl2.2NH, dissolves in boil- 
ing NH^Aq, and the compound IrCl2.4NH8 forms 
on cooling; this compound gives a sulphate ilnd 
nitrate, SO4 and 2NO3 jeplacing Cl,* From 
IrGl,.3NH4Cl is obtained IrGlt.fiNH,, an^^this 
again yields a basic hydroxide lr(OH),.JNH„ a 
carbonate Ir2(GO2)2.10NH„ and otbpr salts. 
Finally by treating IrGl2.2NH2 with cone. HNO,Aq 
the compound IrCl2(N03),.4NH, is obtained; 
AgNOjAq does not ppt. Cl from this salt ; treated 
with HGlAq the salt IrC^.Cls.dNHs is produced 
from which AgNOsAq ppts. only half the Cl. 
The foregoing compounds may be formulated^s 
double salts of IrGl,, IrCl,, IrGl4, Ac., with NH, ; 
but many of their reactions are better explained 
if we regard them as salts of condensed aS^o- 
niums containing Ir. The following olassiflca- 
tion is that usually adopted i 

1. Ikidosammonium oompounds: N2H4.Ir.Xt2 
and N^H^Ir.X*,; or NH;(NH4 )Ip.X 2, and 
N,H4(NH4)2lr.X2, &o., obtained from IrCl,. 

Jridosammonium chloride N2H4H.C12* 
(simplest •fornmia IrGl2.2NH2adi-amm^io> 
iridium dichlond!b). A yellow, curdy pp., ob- 
tained by dissolvi^ IrCl, in excess of 
(NH4)2C03Aq and neutralising the greenish- 
yellow liquid with HGlAq. Insol. hot and cold 
water. Heated gives NH4CI, HCl and Ir 
(Skoblikoff, A. 84, 275). Heated with H2S04Aq, 
ilMsily soluble orange-coloured •tndosommoniMm 
sulphate^ N2]^Ir.S04* is produced. 

Iridoso-diammoniihn chloride N4H^r.Cl, or 
N2H4(NH4)2lr.Cl2 (simplest formula IrCl,.4NH. 
-• tetrammonio-iridium dichloride). IrCl,.2NH4 
is boiled with NH,Aq until almost all dissolved, 
the solution is fittered %uid allowed to cool. 
Nearly white f>p., insol. in cold water ; heated, 
or placed in boiling water, goes to IrCl,.2NH4 
«(Skeblikoff, f.c.). The sttlphate, N4B;,2lr.S04, is 
obtained byiwe action of H^04Aq on the 
oMoriJe ; and the nitrate j74H|2lr.(NO|)si by 
addition of Ba2NOAq to a solution <n the sol* 
phate in warm watft. * • 

2. iBinO-AlOIONIUll COMPOXTMDB N|A|lrs.X*« 
or N4H.(NH4)4lr2.X<4 ; obtained from uCl^ 

Jnao-pentammonium chloride N|eH2^t*CQ« 
^simplest fogmula li|Cl4.10NH4»i{fcaminoHto* 
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iridimi kiehloride). IrOlvSKH^CI is dissolved 
in water, an equal volume of cono. NH^Aq is 
added, a flask is quite filled with the liquid, and 
allow^ to stand for several weeks in a warm 
place until the olive 'green* colour of the liquid 
has changed to deep rose-red; after gentle 
warmiflg, to remove excess of KH,, the liquid is 
saturate with HClAt^ and evaporated to dry- 
ness ; the greenish-ye’iow salt which separates 
during evaporation is washed with cold water, 
and then crystallised from water acidified with 
HOI. Flesh-coloured, crystalline, powder ; v.sl. 
sol. wa^r (Claus, 63, 99 ; A. 98, 317). 

Irido-jpmtammoiiiuni hydroxide 
N,QHMlrs.(OH)«. Known only in solution which 
is obtained bpr digesting the chloride with moist 
AgjO. Solution is alkaline ; tneutralised by acids 
gives carhonaUt nitrate^ and sulphate. 

8. Iridx-ammomiuh compounds N4H,,Ir0l2.X*, 
or N^4(KH4),01a.Ir.X‘, ; obtained from series 1 
by oxidation.^ 

Iridi-diamntomimi chloride ? better c^Zor- 
iriii - diammomum chloride K4H, 21x01^.01, 
{simplest formida IrOl4.4NH3 = tetrammonio- 
vidium tetrachloride). Obtained by slowly 
wanning iridosammonium chloride (N2H4lr.Cl2) 
with cone. HNO,Aq, dissolving the salt which 
separates in hot wakjr, adding excess of HClAq, 
an<ftoCT8tallising from hot water. Violet octa- 
hedra ; AgNOaAq ppts. only ^ the Cl from this 
salt. The salt which separates after treating 
NsHtflr.Ol, with HNO, is the nitrate^ 
K4H|2lr01^(N0,)2; AgNO^Aq does not ppt. Cl 
from this salt. When this salt is evaporated 
with dilute H2S04Aq,thesttZ2)/wfe,N4H,2lrCl2.S04, 
is obtained (Skoblikof!, i.c.). ralmaer(J5.22, 15) 
describes N^H.^Ir.Cl.CU, N3H,3lrCl.S04.2H20, 
N4H,*IrCl.(NO,)2, N4H42lrCl2.Cl, and 
(N^,2lr0l2)2S04.2H20. 

References. - For other memoirs besides those 
referred to, v. Weltzien, A. 97, 19 ; Gibbs a. 
Genth, F. 1868. ; Birnbaum, B. 12, 1544. 

IriUum, boride of. When Ir is heated with 
B to a very high temperature a fusible mass is 
obtained; no definite boride has been isolated 
fWhler a. Deville, A. Ch. ^3] 62, 71). 

Iridium, bromides of (Bi|‘nbaunif A. 133,161). 
Only one bromide has been isolated, IrBrs.lU^O ; 
there are indications of* "he existence in solution 
of a tetrabromide, lrBr4. Ir does not combine 
djirectly with Br; nor is it soluble in a mixture 
of HNOg and H&Aq. 

Ibidxum TBiBBOMiDE IrBr,.4H20 
hromide. IridiUm sesquibrom^). When 
blue hydrate Ir04H4 {obtained by heating a solu- 
tion 0icIrCl4 with ^kali) is dissolved in HBrAq 
and evaporated in vactujt olive-green six-sided 
crystals separate, and then steel-blue needles. 
The olive-green crye^als are IrBr,.4H20, and the 
steel-blue crystals are IrBra.S^r.SHjO. The 
bromide loses SHjO at 100®-120^ ; it is sol. water, 
insol. alcohol or ether; aqueous solution is neen, 
but becomes blue probably with formalSon ^f* 
Mr.. ' c 

fridih bromhydric acid * 

Mrr8HBr.8H20( => H,Ir£^2.8H20). Crystallises 
In st^-blue orybtals which melt at 100**, giving 
otf tfBLO; deliquescent ; easily soL water, alco- 
hol, et£er ; oxidised by HNO„ probably (q 

Ammomm^’iridium Iribromide, or Ammo- 
nlim iriddbf^midc ot ^remie^ 


2(IrBr2.|iCIH4B#.8H2(\ is obtained by reducing 
Mr4.21^Br (formed adding Ir^,gNH^ 
to hot NaBrAq and cooling) by SOg ana neutx^- 
ising by (NH4)200,. 'The following other double 
salts are described by Binfbaum (A. 188, 161) : 
IrBr2.8HgBr, Mfa.8AgBr. IrBr2.8EBf.8H2O, 
IrBr2.3NaBr.l2H20. ^ • 

Ibidium TBTBiBBOiODis (Iridibromidc). When 
Ir04H4 is dissolved in HBrAq, or when 
IrBr4.2KBr is decomposed by HaSiFfAq, a solu-, 
tion is obtained which loses Br on evaporation, 
and on addition of HKO,Aq, after evaporation, 
gives a deliquescent, blue, orysfalline mass, 
easily ^ol. in vaster and alcohol. The blue solu- 
tion probably contains IrBr4.2HBr (Bimbaun^. 
This solution does not yield Rouble oompounu 
with other metallio bromides. 

Ammonium - indium tetrabromide^ or 
Armuyniyim widibromide 6 t bromiridate 
IrBr4.2NH4Br ((NH4yrBr2). Dark-blue octa- 
hedra ; by adding lrOl4.2NH4Cl to hot N^^Aq, 
and cooling. « ^ 

Potassium bromiridate IrBr4.2KBp(K2lrBr2). 
‘When solution of IrCl4, or ItCl4.2NaOl, or 
Ir0l4.2NH,01 is warmed with cono. EBrAq, a 
greenish-blue liquid is obtained from which very 
dark-blue crystals of EjlrBr, separate ; the salt 
is recrystailised from hot water. ^ 

Sodium bromiridate also^existm 

Iridium, carbide of (? Ii!^4). When a coherent 
mass of Ir is held in the flame of a spirit-lamp, 
black masses appear on the surface; these bum 
when heated in air and leave 80'2 p.o. Ir (Ber 
aelius, P. 16, 213). 

Iridium, chlorides of. Three chlorides are 
known: IrCl,, IrC^t and IrCli; as none has 
been gasified the formulce are not necessarily 
molecular (v. Iridium^ haloid compounds of). 
When Ir black is heated in Cl, IrCli is fopned ; 
when Cl is, .passed over a h^ted mixture of 
Ir black and KOI, IrCl4.2KCl is produced. 

Iridium dichlobidb {Iridosochloride). IrCl,. 
A blackish -green, iipsoluble, solid. By passing 
Cl over Ir black heated to low redness (Berzelius, 
P. 13, 470). The change is not complete, as ^e 
temperatures of formation and decomposition 
are nearly the same (Claus, A. 69,|g49). By 
heatihg Ir sulphite in Cl (Fellenberg, P. 60, 66). 
By carefully heating lrCl4 (Rkoblikofl, A. 84, 
276). Sdhbert AP. 11, 1761) describes ah acid 
IrGi2.H2Sd2.4NH4Cl from which salts of NH4 
ai^d Na are obtained. ^ 

iRinfuM ij^HDOBiDB ^ridqchlqgjlde. J^- 
dium sesquichloride). IrClg. Ol^ve-green solid, 
ins6l. in^aoids %r ulkalis (Claus, A. 107, 129). 
Obtained by*heathig Ir black in Cl, also by 
strongly heating an alkali double salt of IrCli 
wiKi cono.(^ H2’B04 and pouring into cold water 
(Berzelius, P. 18, 470). A soluble hydrate 
IrCl,.4H20 is obtained by dissolving Ir04H« in 
HClAq, reduung>by H2S, and evaporating. 

Double ^alts. Arimmium-ii;^dium 'Iri- 
chloride {J^monium ckU^kridite) 
2(IrCl,.8NH,Cl.]8H2a; formed bv slowly eva- 
porating mixed so!uti<^s of Ir^.8NaCl and 
NH.Cl. or by reducing mll4.2BH4^Aq by^BsB* 
addxag cone. KH4ClAq, filtering if necessary, 
and slowly evaporating (Claims, /. pr, 42, 861 1 
Seubert, B. U, 1761); olive-green, rhombte, 
plates.' 
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Potassium ehhriridUe I]d^.8Ett.3^0. 

redtotng IiO]4.2ECULq by H2S, and evapo* 
rating wiu admtion of ECl. Olive-green 
efflorescent prisms.. Th^ following double 
salts are also kno^:->2IrOl2.(12NHj.Co2)Cl4; 
IrOla.^ftgCa ; Ir01,^AgCl ; •lrCl,.3NaC1.12H20 
(OlauSt he . ; Eamfrodt a. Uhrlaub, A. 81t 120). 

Irzdium tetbaohlobipb {Iridichlorias). 
IrOl^. The solution obtained by decomposing 
^0l4.2NH401 suspended in water by 01 contains 
Ir0l4 fyauquelin» A.Ch. 89, 150, 225) ; a solution 
otIrCl4 is also obtained by dissolving IrO,H4 in 
H0IA.q, digesting IrCLAq with aqtia regia^ or 
dji^mposing IrGl4.2ECl with H^^iF^Aq (Berze- 
lius, P. 13, 470). By evaporating these solution# 
to dimness at temperatures not above 40°, IrCif is 
obtained as ablaoKofass, translucent with dark- 
red colour at the edges; very deliquescent; 
decomposed by heat to IrCla and ^Cl, and 
then to Ir; combines wit^ alkali chlorides to 
fogn^ d ouble salts. Ammonium-iridium 
tetroHMomde {Ammonium chloriridate) 

IrCl4.2NH4Gl ; obtained by mixing cone, solu- 
tions of NH44 i 1 and IrGl4 or IrGl4.2NaCl. Crys- 
tallises from hot water in dark red-brown octa- 
bedra, isomorphous with FtGl4. 2NH4CI. S. 5 in 
|old water. fBeduoed by SO, to the more soluble 
[rC1..3NH4CL 

Potassiumechloifridate IrCl4.2EGl. Formed 
ly mixing cone, solutoans of its constituent salts; 
ilso by dissolving Ir04H4 in HGlAq (solution 
probably contains R^lrGl^) and adding EGl ; also 
by passing Cl at a gentle heat over an intimate 
mixture of Ir black and KGl, dissolving in hot 
water, filtering from Ir, evaporating to dryness 
with addition of agua regia^ dissolving out KGl 
by small quantities of cold water, dissolving in 
hot water, adding a little agua regia^ and evapo- 
rating to the crystallising point. Black octa- 
hedraf very si. syl. cold water, much moie sol. 
hot water, ^ insol. alcohol. Heated, goes to 
Ir01,.3KGl, and at higher temperature to Ir 
and EGl. 

The following chloriridPxs have also been 
obtained : -IrCl4.2(NH,.CH,Cl) (Vincent, 0. B. 
100, 112); IrCl4.2NaC1.6li40 (Vauquolin, f.c.; 
Berzelius, Z.c.). 

Iridiuifi, cyanides of, also Iridicyanid^s, v. 
vol. ii. p. 332. 

Irifiunf, haloid compounds of. The only 
haloid compound certainly formed J}j direct 
union of the elements is IrCl,. ^Vhen an inti- 
mate mixture of Ir black «nd ^Cl is heated in 
Clpor of li, black ahd KI is headed in I, the 
double salt EsIrCl, or EJrl, is obtained. The 
following formula present tljp Tompocitioif of 
the haloid compounds and the double 8alt% 
which they form with alkali haloid compounds : — 


double alkali-iridium haloid salts are probablj 
better regarded as salts of the acids H,IrX4, 
HsIrX„ and H JrX^. The chloriridates (salts ot 
H^IrCla) are readily reduced to chloriridites (salts 
of HjIrOl.). • 

Iridium, hydroxides of, v. Iridvumt^txides 
and hydrated oxides of. ^ 

Iridium, iodides of (Oppler, Usher lodger- 
bindungen des Iridiums [65ttingen, 1857]; J. 
1857^ 203). Two iodides, Irl, and Irif, have 
been isolated. There are indications of the 
existence of Irl,. Ir and I do not direotlp com- 
bine. 

Iridium di-iodidb (Iridoso-iodide). The 
brown solid obtained by leading SO, into Irli 
suspended in watea is perhaps Irl,. When a 
solution of IrCl4.2NH4Gl in boiling EIAq is 
allowed to cool, a black crystalline powder sepa- 
rates; this is ammonium iridium di-iodidst 
IrI,.2NH4l. 

Iridium tbi-iodidb {Irido-iodfde. Iridium 
sesqui-iodide) Irl,. A black crystalline pp. ; by 
adding NH^Cl to Irl4.2KlAq. 4^ery slightly sol. 
cold water, more sol. hot water. 

Double salts. — Ammonium-iridium tri- 
iodide (Ammonium iodiridite) 2(IrI,.8NH4l).H,0. 
Crystalline needles ; by dissolving IrCl4.2NH401 
in boiling EIAq, cooling, ffltering ^ 
IrI,.2Nir4l, concentrating, and reorystiulisiiig 
from hot water. • 

Potassium iodiridite^ Irl,. SKI. Green lui 
trous crystalline powder ; by reducing IrCL by 
HjS with addition of EIAq. Silver iodmmts, 
Agl.SKI, has also been obtained. 

Iridium tbtra-iodidb (Iridi-iodide) IrOl4. A. 
black powder; by boiling IrCl4Aq with KI 
presence of a little HGl. 

Double B ta.-- Ammonium-iridium tetra- 
iodide {Ammonium iodiridate) Irl4.2NH4l. *Be- 
parates after some weeks from solution of 
TiC 1,.2NH4C1 in cold cone. Kl^q; dark-brown 
lustrous crystals, easily decoi^posed by heat; 
aqueous solution gently heattd deposits Irl4 and 
IrI,.2NH,I. Potassium iodiridate^ K,IrI,. Sepa- 
rates, after Irl^, fron^ solution of IrOl, in Kl^q 
Also formed* by dissolving Irl^ in EIAq, and 
allowing to crystallise ; also, in small quantity, 
by action of I vapour onaan intimate mixture of 
Ir black and KI at 60°-70°. Sodium iodiridatSt 
Irl4.2NaI, has also been obtained. ^ 

Iridium, oxides and hydrated oxides of. 
Th||Only oxides of Ir which have been car- 
taimy isolated are Ir,Q, and IrCf,. The former 
forms a hydrate with 3H,0, and another hydrate 
probably with 5H,0. IrO, forms the hydrate 
IrO,.2H,0. Hydrated lr,0, dissolves in ^kalis 
probably with formation of iridites ; IxO|.2H^ 


IrX, 


IrX, 


IrX4 

? Br. in solution 

• ^ 


IrX,.2ME 


Double salts. 

i(x,.3MX 

Br. 

Cl, 

I. 


lrX..9MX 

2f‘ 

s* 


tione of the Ir haloidlf oompoonds has been 
Sasifidh. Th^rmuln are givenvfrom th^ ana- 
log between these compounds and those of 
twer Ft metals. T]ie only oinery compounds of 
PI metals which have beengosifiedUare O8Q4 and 
The add boon obtained. The 


dissolves in some acidf, bntsno salts have tiiai 
been prepared. Alkaline indatesVippear to exist. 
There are indications of the existence of an oxide 
with les| 0 than lr,0„ probably IrO. When Ir 
black is nested in O, Ir,CL is formed ; the oxide 
decomposes agalb at 0. 1(K)0°* IrO, is the meet 



IBJBIUM, oxides or 

iB oiltalhed by one ofthe double jalteol GAU^^i. « ^ oxyoUoride ot 

IrSO, witli KjCO, in a'etr^m ol 00, On ^ by Bemlina (P. 18. 484) to be formed 

ing KClAq to IrCl,.aNaClAq, and gi vellowish-brown pp. by leading a small 

solution of IrClj is obtained 1 ‘a. 1 nnftntitr ol HffNOJlq to IrCl.-SKOlA^; ISg^ 


SVdraO^ot lrb-;.the Pp.iBaoLin exco^ oi «: when Ir is yer, 

K,OO.M (Berzelius, 'f')- -f *Tg®S“%he»Tre strongly hekted with i its weight olP, the whoM 

SK.S, S3 f SS&^bS°,£: 

''“gSj“S?2!; SSu-SImi— h..w ~ •< I» >"■ 

IrO. and Ir0,2H,0. By adding exMSS ot alkali isolated. 

to lt^q and heating. » bea^ “dieo-Wue pp. * * ^thanthe'haloideompounds. Itidpjis 


-and allowing the pp. to stand in the woe" — b 1,^ other salts 

it absorbs O. PP-.“ %ii„te fohieay double and basic), corresponding with 

0 tormation of IrCl,; it “ *“a“\“b'e. >“ d"";® i® q “i been isolated. None ot those salts 
HJ30.Aq or HNO^q. When the byto‘e “ tom toe oorrespondingsoxide ; the, 

heated in a stream of CO, IrO, f?™®’”® ® , sulphites, which are too best-known salts, are 

Sr*rNo2a“te~4pondfo^^^^^ forced by reducing IrO,2H/J. or rfl^irindates. 

been Repaired. By adding CaOAq to a “'“bon y snlphides of." Three sulphides of 

of .IrO,Hi in ‘’‘whfn Ir are kn^n. ?rS. Ir,S„ and IrS, Ir combine. 

which IS a compound of .u j/vn ond with S when heated with it. 

Ir black is fused for some time with KNO,, and irg. (iHdiumrMmoml- 

the blaokish-green mass 18 treated with ^ I 1 blue-black solid; by heating Ir,S, or 

part dissolves, forming a deep indioO-bme so p /Berzelius. P. 18, 487 ; Bottger, J, pr. 8, 

tfon. and part remains a® d. biack crys a 007 ^ The pp. obtained by passing H-S into a 

2lwder. The quantity ^ , I Sion of an rXus compound is probdWy IrS. 

^^able, but the ratio of lr :0 is always 1:3 soimion o, ^ i»uo f r ,, 

- (Clans, A. 69. 249). The powder is probably an SO, and a basi? snl- 

iridate of K, IrOj-^KjO. iTridium nbate Tbe ippd. sulphide dissolves in KHSAq. 

oxipk toio^Lm IrS, (Iridium du.«foh^.) 

seacmiosSlds) oRCl with 2 A black powder; obtained by strongly heating 

Ir,Oi IS obtainet by heatmg t. ui^ck with S and'-NajCO,, and washing with 

K.CO, or NssCO,. in a stream of CO, Ir blwk wim » a ^ 

washing the fused mass with boiling water, and ( Berzelius (Z.c.) obtained a 

ST w^ “"‘r^Cac^’ to* mm*!: !kto%m;nUh%rflow®;p. by pL/ng H,8 into 

xSanove NH^Cl, treating wn+Ar /riaus A IrCl.Aq; heated, this gave IrS. f 

and again washing with water (Claus, A, i , q. guLPiiiDB Ir..S 3 . ilridium sesqut- 

SSrW9> A hard bluerblack powder ; d Tbrow^^^^^^^ 

posed by beating % VlPra Sl^ution of apirido-iridio compound. 


sure bVi, » 5 «■ K . 1) sL” ;=i. .. s«iu 

Sl'ST*) «“SV{;Th so. ihd 8. ..a 1 .™ ..a. 

at the ordinary temperature The ^IRIBOLINB («62o^^87^. S.G. i^ 

Ii, 0 , 3 H, 0 ( » IrO,H,) IS obteme 1*072 A bale occurring in oqal-lar oil (O* 

IrblJaNiOiAq so much pbHAq that u'l B,2k, 877; O. X A. 876). 

tfitottnltTAd. and then heating or ppg* by -r-D^fnaiirTfTKr M TiM^/unt. MlrriJS of^ O. 47. 


TZ’ kJdiilkrftom^rature. The 
Ii,0,3H,0(-Ir0A) IS obtamed by ^ding to 

fcajSNiOiAq somukhpbHAqtoat all remains 
dissolyqd, and then heating or ppg. by 
Black pp. insol. in acids except (tone. JBClAq, 
which dtesolves it yei7 slightly. * 

little KOHAq to solution <ri an alkalme ohlor- 
fa^te, and quite filing a fiask^ith the liquid, 
a yeUow-greon P?- Silj 


Wii»ara»»Ar. V, , , w ... ~ y 

IBIBOSMIUM #. In^um, JUloys of, p. 47. 

• IBIS CAMPHOR OhH,,Oj. Occurs in the root 
of fl(mnlma (Dumas, A. 15, 168). Pearly 
plates ; volatile with steam. 
lluckiger (Ar. PA. [8] 8, 481), by distiUing iris 
•xi- Aiyvafnla nf mvriatic 


pp- fi^oT^i^to V^m:ofem o^s-tol. of myristio 

; it oxid-ites ? to ^ 'U saturat^with a fragrant oil. ^ 


re^bly b? addinn 

•Ik& to IM^ J.J>K.SO,Aq (this 
hy Bbating Ir compounds with KHSOg, ana 
(Kfaliiig tM product with K^SOgAq). gA tow 
iilliL and some donble and basic salts7 corra* 
l^onding withr Ir,Og ar# known f they are pro. 


IRISH RBl^RL MOBS #. OAiuoHiflw MOSi. 
IBISIH «0,H,,0,a|. [o)„ - -6I». A o«^ 
hydrate extracted from the rhizomes of toe waw 
lily (Iris pseMd-a«»'“s) J™ 

-.ui^ -iaad acetates Probably iden^om vntb 
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9*VU» xB veij easily converted ilfto sngA* (chiefly 
leruloie^by weak acids* Gives no colouration 
with io^e. y. sol. stropg HI solution from 
which solution NaCffl sepaTates iodoform. Also 
sol. HOI, and NaOu. liisii^iB nearly 4 times as 
solulril as inulin ifi water at 22*^. Under the 
microscope the globules of irisin resemble those 
nf inulin, but do not exhibit double refraction. 

IBOV; Fe. At. w. 55*9. Mol. weight un- 
known. [1560*^ (Pouillet); [1687°] (Daniell, 
Tr. 1880); [1C00°] (Pictet, P. M. 1879. 446). 

S. G. determinations vary from 6*96 (Roberts a. 
Wrightson, A. Ch. [5] ^0, 274) to o. 8*2. Almost 
Dure Fe has S.G. c. 7*85 at 16° actording to Caron 
(O. P. 70, 1263) ; 8*189 according to ChaiK^er- 
Roberts (0. N. 81, 137). S.H. *111641 at 0°; 
•112369 at60°,*ll3796atl00^ (Bystrom, Oefvera, 
k, Vetensk, Fiirdhandl. [Stockholm, 1800] 17, 
807; V. also Weinhold, P. 149, 2i4). C.E. 
•00001233 at 18° to 100°«(Kopp, A. 81, 1 ; v. 
alSo^Fizeam, A. Oh. [4] 2, 148 *, O. P. 68, 1126). 

T. O. (A.ga» 100) 11*9 (Wiedemann a. Franz, P.89, 
497). E.C. (Hg at 0°»1) 9*68 at 0°. 6*19 at 
100° (Lorenzfl IV. 13, 422, 682). Crystallises in 
regular system (Fuchs, A. 84, 267). Emission- 
spectrum is very complex (Angstrom, P. 94, 141 ; 
^ornu, SpeStre Normal [Paris, 1881]; Liveing a. 
Dewar, Pn 29, 402; 32, 402). Some of the 
thermal data lor FeUre presented in the following 
table (TA 8, 293) :->• 

X [Fe,X»,Aq] 

Cl « 99,960 
Br« 78,070 
I » 47,660 

(Fe,01*Jtq] » 127,720 ; [FeSO>,3H’0] - 191,160 ; 

[Fe»0'H«,8H‘SO 'Aq] - 33,840 ; 

[Fe,H‘SO'Aq]- 24,840. 

For further details regarding physical pro- 
perties V. Rammelsberg's Hand, dsr Kryst.- 
phyaikdl. OhenvUt 1, 193. For the physical pro- 
perties of different kinds of pig-iron, wrought- 
iron, and steel, v. Dzotionabt of Appliko 
Chemibtbt. 

Occurrence, — The metaF itself is found in 
small quantities in rocks of volcanic origin and 
in lavas ; it also occurs in meteorites. Com- 
pounds of iron are very widely distributed, and 
occur in iffunense quantities. The spectroscope 
shows the existence of iron (or iron compounds) 
in the suif and other stars. The chief ores of 
iron are hematite, FcyOs;. bnyionmiron ore, 
Fe,0|JE,0 ; yellow ochre, ; magnetic 

iron orct Fe^Ot ; apathim ore, •FeCO, ; gmritm, 
Fefifl (the ^rmalss Express apprtximately the 
eompemtions o4the ores). 

Jm^ratjo7i.-jDommeroialiron, whAher pig- 
iron, malleable iron, or steel, always containa 
more or less 0 and 8i, and generally small 

S uantities of P and S ; 8ometimes*als5 traces of 
in, Ti, Ni, 06, On, Sb, and As. 1. W5hler {A. 
94, 125 ; 96, 192) prepares FcgO, by heating 
FeSOg crystals with 2-8 parts NaClfin a crucible 
and wa^ina with water, ^d reduces theFe.O. 
by heating- in H (c^ G* de Olaubry, 0, C, 
1859. Luca, 0. H. 1851. 882 ; 1652.202). 
'Moissan (C. H. 89, 176) lays the reduction must 
be caiftied oai^t o. 700°.— 2. By feducing JEi'eOl, 
|ln a stream of H (Peligot, O. B. 19, 670) ; dir in 
beutral solution atVpobu^bxZb (Oapitaine, O.B. 
1^ 757) ; Of by Za tapoor at a high tempamtuva 
pomaibdai <3^; B* 5i8).— 41 . Troost malts 


' pig-iron in a lime-cfncible by the 0-H flame (BU 
I [2j9,260).— 4. A mixture of dryNa^SOjandFeSO, 

I is heated in a Ft crucible so long as SO, comes 
off, the residue is washed with cold frater, and 
the crystalline Fe.,^, is reduced in H in a Ft 
crucible, and the Fe is melted in the 0-£E flame 
(Matthiessen a. Frus-Sz<ssepanowski, 0, N.^20, 
601).— 6. By electrolysing FeS04Aq saturated 
with NH4CI *, Fe appears at the negative pole (a 
lar^ iron plate) ; it contains H and other gases, 
which may be removed by heating (Varrentrap, 
D,P. J. 187, 152 ; Lonz, J.pr. 108, 438)# 

Properties. — A lustrous, greyish-wliito metal. 
Crystallises in regular cubes or octahedra. An- 
nealed wrought iron wire is extremely tenacious. 
Such mechanical ti^atment as hammering, bend- 
ing, or torsmn changes many of the physical 
properties of iion. The physical properties 
which have been determined are for the most 
part those of iron containing small quantities of 
foreign substances. Iron is magiietio (c/. Fara- 
day, P. 70, 24 ; Gore, P. M. [4] 40, 170). Pure, 
or almost pure, Fe is softer and more malleable, 
but less tenacious, than ordinary malleable iron. 
The iron obtained by reducing Pep, in H at 
temperatures below c. 600° is pyrophoric ; the 
powder obtained at 0. 70^° is non -pyrophoric 
(Moissan, C. B. 89, 176). By passing a yfeak 
electric current through FeSO^Aq mixAl with 
MgS04, (0. 0. 1870. 188) obtained ^greyish, 
non -crystalline, very brittle mass, easily pul- 
verised by the huger; this iron contained 0. 200 
times its volume of gases, chiefly H (v. Iron, 
hydrides of), mixed with CO, CO,, N, and H,0 
vapour ; by heating in vacuo the gases were re- 
moved, and the iron then resembled Ft in ap- 
pearance. Iron is unchanged in dry 0, but in 
moist O or in ordinary air it is slowly oxidised 
to FexOa-tcH^O ; heated in air or 0 a mixtufe of 
Fo,0, and Fe,04 produced. Iron combines 
directly with the halogens, also with 0, B, 
Si, F, As; it forms alloys wiffi many metals. 
Iron dissolves in the common nfineral aoids vrith 
formation of salts. Finely di^ded Fe decomposes 
water at 100°. 

The atomic wei|;ht of Fe has been ddler- 
mined (1) b^ analysing and determining VJ>. 
of FeOl, and FeCl, ; (2]Lby determining S.H. of 
Fe ; (3) by reducing FegU, in H (Berzehus, P. 8, 
185 ; Svanberg a. Norlin, A, 50, 482 ; Erdmann 
a. Marohand, J.pr. 33, 5; Rivot, A. Ch. [8] 86, 
192) ; (4) by transforming Fe into Fe,0, ffl., A. 
50jAd2 ; S. a. N., l.o . ; Maumen^ A. Ch. [8] 80, 
880) ; (5) by determining the 01 in^FeCl, and in 
FeCl, (Dumas, A. Ch. [8) 55, 157). The atom of 
Fe is trivalent in the gaseous moleoulf FoOIik 
and divalent in the ^seous molecule FeCl, (0. 
IroUf chlorides of). 

Iron is distii^ptly a mettUie element ; it re- 
places the H ofsmost aoids, forming two s^es 
of salts, the simplest formulas for which ate 
ffJAt respectively, X«Cfl, NOs, 

the ferrous ,adts, FeXt» m 

easily oxidised to fento salfn, ; wy many 
salts, both normal and basic, A both 
have been isolated; numerous double 5alts 
are alsclknowD. Fe.0, fonns compounds iHth 
several oxides more Dim than e,g. with 
F,0, BaO, OaO, MgO ; ^ee6 compounds majr bt 
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regarded ai^em^ derived-from the hydroxide 
Fe,0 Fe^O^HgO). There are also some 
salts ^own as ferrates, e.g. K^eO^ and BaFeO^, 
which be looked on as toi ved from the hypo- 
thetical /crric acid H.JFe 04 iDut neither this acid 
nor its* anhydride, FeO,, has been isolated (n. 
Ferrates and Ferrites, vol. ii. pp. 616-7). 
FeJS„ like Fe^O,,, forms some double compounds 
with more basic sulphides ; these double com- 
pounds may be regarded as thiofcrriies (v. Iron, 
sulphides of), Fe is closely related to Co* and 
Ni; these three metals show some marked 
an^ogies with the Ft metals ; Fe is also related 
to Cr and Mn, and it shows some resemblance to 
A1 and the other earth-metals (o. Iron oroup 
OF elbuents, also Noble metals ; and c/. 
Chromium group of elements, and Earths, 

METALS OF THX). 

Reactions and Combinations, — 1. Heated in 
air or oxygen Fe is oxidised to Fe^O, and Fe 304 . 
2. Unchanged in dry air at ordinary tempera- 
ture, but rusts in moist air to FejOg-JcH^O. — 
8. Finely-divided Fe decomposes water at 100° 

: {v. Ramann, B. 14, 1433), and rapidly decom- 
poses steam. Compact Fe decomposes steam at 
red-heat ; FejO^ is produced. Iron slowly rusts 
in contact with w^ter and ordinary air; the 
fonpation of Fe^Oj-irfiaO proceeds slowly at first, 
and tK'an more rapidly, probably because the Fe 
and Fe^O, exert an electrolytic action on the 
water ; presence of ammoniacal salts increases 
the rate of rusting; alkalis and alkaline car- 
bonates hinder the rusting. According to Cal- 
vert (0. N. 23, 98) Fe does not rust in water 
if CO, is absent. For an account of the retard- 
kig or hastening action of various salts on 
the rusting of Fe v. Wagner, D. P. J. 218, 70. 
Various processes have been used for preventing 
iroK-rusting ; covering the iron with Zn is fre- 
quently done ; Barfi a. Bower heat the iron to 
o. 650° in water- vapour, whereby a hard protect- 
ing film of FejOJ formed on the surface of the 
iron. — 4. Fe deromposea solution of hydrogen 
peroxide, forming •FejO^^Ha ; the Fe becomes 
covered with bubbles of O (Weltzien, A, 138, 
IS#).— 6 . Iron dissolves vof dilute ^s%ilphuric or 
hydrochloric CLdd with evcfiiition of H. Cold 
cone, sulphuric acid is almost without action on 
Fe ; when heated, SO, is evolved, and Fe,(S 04 ), 
formed. Dilute nitric acid dissolves Fe, form- 
ing Fe(NO,), and NH 4 NO, with evolution of N 
oxides. CoJic.nitricacidiB almost without action 
on Fe; v.infrQr, Passivity of iron,— 6, Ho; ted 
repeatedly with caustic 'ioda solution Fe foima 
orystfJs of Fe, 0 ,.H 20 (Brunck a. Graebe, B, 13, 
726).-^7. When Fe is heated to redness in a 
stream of ammonia a nitride of Fe is formed, 
F 04 N, accordii^ to StahlsAhmidt (P. 125, 37). — 
8. Fe heated in a itiosed tubq with solution of 
sulphur dioxide to 200° forms solution of FeSO, 
and FeS,0,, and crystals of FeS, (Geitner, A, 
120, 350). — 9. Fe is oxidised to Fa^O„ or |[,FqO^ 
(v. vol. ii p. 647) by fusioni^with wtassium 
nitrate, — 10. Fe ^combines with the*/ia2g^ans, 
with arsenic, boron, carbon, hydrogen, nitrogen, 
phosphorus, aqd stStphuf^ {v. Iron, chlorides of, 
oori^ of, carbides of, &o,); it also forms 
dUw with several metals iv. Iron, alloys of). 
Passivity of iron. Iron is not acted on by 
oonc. nitric qcid ; ironc which has been immersed 
ffi epito nitric noid dpM not ^s^olve in dilate 


nitric adid, norr«does k ppt. On from 0 uS 04 Aq ; 
such Fe is said to be passive. Oo and Ni, and 
perhaps Bi, also show passivity. According to 
Varenne {A, Ch. [ 6 ] l9, 251j 20,240) immersion 
of iron in acid ot 100 p.c. HNO, is not accom- 
panied by evolution’ of any gas ; if the afiji has 
S.G. 1*382 (c. 68 p.c. HNO,^ is evolved co- 
piously for 3 to 20 seconds and then ceases ; in 
both oases the Fe becomes passive. Acid of less 
S.G. than 1*299 ( 0 . 47 p.c. HNf^,) does not pro- 
duce passivity. If part of a rod of ^e is dipped' 
into cone, acid, and then the whole is carefully 
immersed in a dilute aci^t the whole rod is pas- 
sive. These fpcts are explained by Varenne bjy 
supposing that a gaseous film is deposited on the 
surface of the iron, and prot^ts the iron from 
the action of the acid ; the^ gas dissolves in the 
more dilute acid *, in the case of the partly-im- 
mersed rod the gas-bubbles are removed from 
one part and then adhere to the other part of the 
rod. This view was also upheld by Mousson ^P. 
39, 330), but was controverted by Fawidfiy and 
SchSnbein (P.39, 342), and Beetz (P.67,286,366). 
Eamann (P. 14, 1430) considers the passivity to bo 
due to a layer of FejOi, which is soluble in dilute, 
but insoluble in cone., nitric acid. R. thinks that 
immersion in the acid produces P 6 (NOa) 2 , and> 
that this then reacts with the Fe to produce 
FCsOa and NH^NOg *, iron-Whre, araording to R., 
becomes passive when partly heated, also by 
making it the positive electrode in an 0 -con- 
taining liquid. Various oxidising agents acting 
on Fe render it passive, e,g, HCIOb, CrO,, HjO, 
(Keir). The passivity of Fe is removed by 
strongly rubbing the iron, or beating it in re- 
ducing gases, also by bringing it into contact 
with Zn. According to Saint-Edme (0. R, 106, 
1079) commercial sheet Niis passive in ordinary 
HNOyAq ; Fe in contact with Ni becomes passive 
in the acid ; passive Ni remains passivG when 
heated to bright redness in H, whereas Fe loses 
its passivity. 

Detection and Estimation.— "Sc compounds 
are detected by giv!/ig a reddish-green colour to 
thf hot borax bead in the oxidising fiame, which 
becomes bottle-green to nearly colourless when 
cold ; also by the ppn. of brown-red 
by alkalis from ferric compounds; ^FeCy^q 
gives a deep blue pp. with ferrous salts, and 
no pp. but a brownish colour with ferric salts. 
Fe is e&^imatftd, gravimctrically, by ppn. as 
Fa^Oj-arHaO and weighing as FobOj ; volumetric 
cUly, l)y titratien with EMn 04 Aq or KgCrgOyAq. * 
For details and for other n 8 ethl^st;eMANUALi>or 

ANiAXVSIS. o 

^‘Megallurgy^of iron, Ppreiron is toosoft 
%ind has too tittle tenacity for use in making; ma- 
chinery, &Q. Ordinary iron is divided intolhrea 
kiKds : pi^ or cast iron containing from 2 to 6*75 
p.c. C, besides small quantities ot 8 i, P, S, and 
traces of metals other than Fe (chiefly As, Ti, V, 
Cr, Mn, Ou)^ irtalleabU or wrought iroi^eontain- 
ing less thaiy5 p.o. 0 ;*Sn{ steel containing about 
1 p.o. 0 . ^ig iron ij| obtained by very strongly 
heating Fe ores with lime and coal in-large fur- 
naces, and blowing in%tir at the bottom of the * 
fumivces ; thc^O of the coal is Bbrnt ohlsfly to 
OOt and this reacting with oxides of Fe produces 
Fe, which then dbrnmnes wi|h, or it may be only 
dissolves, caibon ; the 0 seems to be produced 
by % reaction between the pi^y reduced 
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and 00 (v. Bell, 0. «r. pi 'h 203).# The Ibduotion 
of probably aided bjoyanides present in 

the furnace. The greater part of the foreign 
matter of the iroti gres is* removed in the form 
of a fusible slag consisting silicate of Fe, Ca, 
Mg, Ult, Mn, &o, ^ Wi^ought iron is obtained by 
viMling oast iron ; in this process the cast iron 
Is strongly heated along with lumps of Fep, in 
a reverberatory furnace ; the Fe.p, is partially 
deoxidised, andsthe 0 is used in burning the 0, 
Si, S, and F, the C being thus almost entirely re- 
moved as CO or CO^. Steel is obtained by com- 
pletely removing the.O from wrought iron by 
flowing in air, and then adding i^suilicicnt quan- 
tity of Fe containing a known quantity S. 
Steel is also som^imes made by causing wrought 
iron to take up 0 Uy strongly heating the iron 
with charcoal. Cast iron is more fusible, harder, 
and more brittle than wrought iron« which is 
more ductile and raalleabl%than cast iron. Steel 
odhy^mes 4he malleability and ductility of 
wrought*iron with the fusibility of cast iron ; 
it is also very hard and elastic. Cast iron 
is divided tnto two kinds: grey cast won; 
granular, with low malleability, S.G. c. 7*1, 
melting at^c. 1600® ; this variety contains C 
partly in combination with Fe and partly un- 
combined ^s graphite; white cast iron^ harder 
but not so ftron^as grey, S.G. c. 7*5, melts 
at a lower temperatare than grey ; this variety 
jontains only combined C. By melting grey, and 
cooling rapidly, white, cast iron is obtained ; by 
melting white, and cooling slowly, grey, cast iron 
is produced. For details of the metallurgy of 
iron V. DioxroNARt of Applied Ciikmistuy. 

Iron, alloys of. Iron alloys with many me- 
tals ; the softer metals — Ag, Sn, Zn, &o . — become 
harder and more tenacious when alloyed with a 
few parts of iron per thousaud ; the alloys may 
geneflilly be prepared by fusing the various 
metals with iron-wire, a little being added 
to remove C from the iron. 

Alloys with aluminium have been described ; 
approximately AljjFo (Wolffer, A, 116, 102), ap- 
proximately AIjjFe, and AlFe^ (Calvert a. John- 
son, J, 1866. 326). Sonnenschoin (J. j)r, 66, 
168) described an alloy with lead having a com- 
position llpproximating to Pb.^e. An amalgam 
of iron is formed by mixing finely-divided Fe with 
Na amalgam, adding a little water, and squeez- 
ing out excess of Hg ; the crystflls cocrespond in 
composition to HgaFe^ ; they slowly undergo de- 
composition, rapid^ w4ien n^uch copipreseed 
(Aamann,«JB. M, 1133). Alloy* with the fol- 
lowing metal* have been described;— Sb: Cu 
fMusket, P. M«C8] 6, 81);;Mn (M.,«Z.c.); Mo 
(Heine, J, pr, 9, 176 ; Stromeyer, P. 28, 55k; 
Wiggens, P. 28, 666 ; Steinberg, J, pr. 18, ^9); 
Ni; Pd (Faraday a. Stodart, 2V. 18^. 264fl Pt 
(Sohdnbein, P. 42, 17 ; Boussingault, A. Ch. [2] 
63, 441) ; K (Calvert, P. M. 1866) : Rh (F. a. S.. 

Sn (Lassaigne, J, J3hinfi fkSd. 6, 009); Ti. 
Oliley, C. S, 16, 887)< WfBemouiJli, P. 21, 673); 
Zn (Percy, Metallurgy^ 2jjl63). • 

Iron, arsenides of. The minerals arsenical 
vyrifp exiii i^pichel tke compounds of Fe with 
As and with As and S respeotifOly ; th^jr com- 
positions approximate to the formulas FeAlaand 
FeAsS. Bnttle masses are bbtained by fusing 
pother As and Fe out of oontmt with air, but 
they have not been much examined. 


Iron, borides oi« When Fe is heated in a 
stream of BCl, vapour, a hard, white substance 
is obtained, which is decomposed by boiling water 
forming HaBO. (? and Fe^Oa), and evolving H 
(Fremy, Wurtz’s Diet de chim, 1, 1417) ; by 
heating ferric borate in H, Lassaigne (cL Chim, 
mM. 3, 636) obtained a yimilar compo&d ; no 
analyses are given. • 

Iron, bromides of. Vwo eiust, FeBr, and 
FcBra ; both are produced by the direct union of 
tliei!* elements. Neither has been gasified ; the 
formuhe are given because of the anal^^ies be* 
tween these salts and FeCl^ and FeCl, (v. Iron, 
chlorides of), 

Fekeous nnoMiDB. {Protobromide of iron.) 
FeBij. A yellow solid; obtained by heating 
excess of Fe in Bf vapour; soluble in waterr 
solution deposits crystals FeBra.fiHaO; decom- 
posed by heating in air to FeBr, and Fe,0| 
(Scheufelcn, A. 231, 156). Thomsen gives 
[Fe,BrSAq]- 78,070 {Th. 3, 294).* 

FEimic BROMIDE. {Scsguibromide of iron.) 
FeBr,. Dark-red crystals; obtained by heating 
Fo in excess of Br vapour; may be sublimed, 
with partial decomposition, out of contact with 
air ; deliquescent. Aqueous solution very easily 
partially reduced by heating to FeBr^ (L. de 
Koninck, Zeit. anorgan. C%emie, 1889. 149). 

Iron, carbides of. Whether pig-irgn^is a 
carbide of iron, or a mixture of carbides and free 
0, cannot yet bo regarded as finally settled. The 
presence of a few per cents, of C in iron very 
much modifies the properties of the whole, by 
making it more fusible ; if from *2 to 1*5 p.c. C is 
present, the mass is oiily fusible with diffioulty, 
but is very hard and tough, it has the properties 
of wrought iron or steel, according to the quan- 
tity of C. Iron takes up C directly, and by so 
doing has its properties changed. On the^tem- 
peraturcs at which carburation of Fe occurs with 
amorphous C, diamond, and graphite, v. Hempel, 
B. 18 , 998 . • • 

The following carbides of Fe have been de- 
scribed, but the investigatit)n of none of these 
bodies is complete ; — (l) Fo^C, a brittle, fusible 
mass, by melting tt>gether an intimate miiHure 
of equal pafts of F«e and C (Faraday a. Stodart, 
Q. A. 66, 183); (2) FeOj, a black pyrophoric 
powder, by heating HfPeCyfi, or (NIIJ^FoCya, 
out of contact wth air (Berzelius), or by fusing 
K^FeCyo, and washing away the KCN produced 
(Rammelsberg) ; (3) F0O3 was obtained byKarsten 
b^the action of dilute acids on grey pig-iron 
{S. 68, 182); (4) FeO,4)y the action of Br or I on 
pig-iron (Berthier, J, 1862. 127). 

Iron, chlorides of. Two ohlorides«ot iron, 
FeCl, and FcClj, have been isolated; and a third, 
FogCl., perhaps exists. When Fe is heated in 
a stream of 01, both FeCl^ and FeOl, are pro- 
duced. • 

Ferrous ohlobidb FeOl^. {Iron dichloride 
or prgtochloride.) Mol. w, 126*64 {v, infra), S.G, 
2*628 (Filhol, ^,Ch, [3] 21, 415) ; 2*988 at 17*9® 
(Clarke% Specijio Oravity Tables [new ed.] 24). 
V.D. 62-79 at 1300®-1400®; M5 at 1400®-1600® 
(Nilson a. PetterssoM, C,^, 53, 828). V.D. at 
yellow-heat 91-4 (V. Meyer, B.*17, 1335)Lealc. 
for Fe01« 68*32, for Fe-CL 126*^ (v. tnfra), 
H J*. i[Fo,Cl»] » 82,060 ; [Fe,Cl«, Aq] - 99,960 1 
CFe01*,4H-0] - 16,160 (y/*. 8, 293). 

FormatiotK—l, By ncatiogex<^ss of Fe filings 
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or wiro in CL— 2. By paptially reducing FeOl, in 
H JWdhler, A, 4, 266).— 8. Oj dissolving Fe in 
HOlAq oot ol contact with air, evaporating, and 
drving inuA stream of H. — 4. By heating Fe 
lUmga with NH^Gl out of contact with air. 

Pre^ration. -- Fe wire is heated in a stream 
•t dry HGl, and the product sublimed in the some 
gas GVdhler a. Liebig, P. 21, 268). 

Properties and ifeofftons.— \Wte, lustrous, 
siX'Sided, deliquescent, tablets. Heated very 
strongly in N forms FoCl, and Fe (V. Meyerj B. 
17, 1835). Heated in O, forms Fe,0, with evo> 
Intion or 01. Oxidises readily in air to a mix- 
ture of FeCl, and Fe-^O,. Heated to redness in 
steam forms FejOi, HCl, and H. Heated to red- 
ness in a stream of KH^, Fej^N, is produced 
(Fremy, C. R. 62, 321). Heat* d with PH, foims 
HCl and Fe phosphide. A mixture of FeCl.^ and 
G is reduced by Zn vapour with separation of Fe 
in crystals (PoumarSde, C. B. 29, 620). S. c. 60 
at 80^ ; less sol. in HClAq. 

Molecular loeight of gaseous ferrous chloride. 
By volatilising in HOI at a yellow heat, V. 
Meyer got values for V.D. which were about the 
*mean between those calculated for FeCl, and 
Fo,Cl 4 <B. 17, 1336) ; calculated for FeCl,= G3-32, 
for Fe^Ol^ » 126*64 ; observed 92*32 and 96*61. 
Meyer concluded that- molecules of Fc„Cl | pro- 
bably^Bust at lower temperatures and molecules 
of FeCl, at a very high temperature. Nilson a. 
Pettersson (G. J. 53, 827) obtained values for 
V.D. at 0. 1400° agreeing virith that calculated 
for Fed, ; calculated =63*32, observed at 1300°- 
1400° = 62*79, at 1400°-1600° = 61*66. There 
can be no doubt then that molecules of the com- 
position FeCl, exist at c. 1300°-1600°. 

Combinations. — 1. With water to form the 
hydrates FeCl,.2H^O and FeClj.dH.O. The for- 
^.mer is obtained by saturating warm cone. HCIAq 
^wiA ^eCl,, or by passing HCl into saturated 
Fed,Aq; the latter is produced by dissolving Fe 
in HGlA^nd concentrating out of contact with 
air. PeCl,.4H,0 \o rras blue-green, monoclinic, 
deliquescent, transparent crystals; S.G. 1*93. — 
2. With nitric oxide ; solution of FcCl.^, espe- 
cial, an alkaline solution, absorbs 1^0 forming 
a green -brown liquid which cputainsrFcCl.MNO ; 
NO is removed by warming. — 3. With ammonia 
to form FoClr6NH, anrl 3FeCl2.2NH, (Rog- 
stadiuB, J, pr, 86, 810). The former is a white 
poifder, prMuced by passing NH, over FeCl, at 
the ordinal^ temperature ; the latter is formed 
by slowly beating FcGl,.6NH, to melting.* TJy 
strongly heating 3FeCl,.2NH, in NH, the nitii^ 
Fe,N, IS form^ (Fremj;. G. R. 52, 321).— 4. 
Wiihjanipionium c)ilortds'toformFeCl,. 2 NH 4 Cl; 
obt^ed by orystallising mixed solutions of 
FkS, and NH.Cl, or, according to Hisinger a. 
Berselins (O. A. 27, 223) (with evolution of NH, 
and Ip, by boiling F# filings witk NH^GlAq {cf. 
Winkler, R, P. 69, 17i ; Vogel, J. % 2, 192). A 
compound FeCl,2KG1.2H,0 is also known (Scha- 
bus, W: A. B. 1860. 476). Compounds ^th 
CdCl, and HgCl„ vis. FeC420dDl,.12]qbO and 
FeCL.Hg01,.4H,Oia(6 also described (o. HaiAr, 
IT* I. B. 17, 831). 4, 4^ 

FsitBio OHLOBXDB. {Irott sesgutchloride or 
vereJiIdHde,) FeCl,. Mol. w. 162*01, and probably 
alM. 924*02 Jo. infra). (280°.285°) (Friedel a. 
Crafts, 0. B. 107, 801). S.G. 2 W4 at^0*8<* 
fCBatkc’f Tables of 8pec^ Qravity [new ed.]. 


24). yjh varies from 165 at 820^ to S. 80 at 
1000°-1800° (o. infra). O^stalHses in hexagonal 
forms a:c= 1:1*235, Nordenskifild (o. Bammels- 
berg’s Hand, der Krp8tal,-phyeikal, Chemie, 1, 
260). H.F. [Pe,01*] - 96,040rlFeOP,01] - 18,990; 
[Fe,Cl*.Aq]- 127,720 ; [FeOl^Aq.Cl] - 27,77^Th. 

8, 293). " 

Occtirrence . — In the craters of volcanoes. 

formation. — 1. By heating Fe in a stream of 
Cl.— 2. By heating FeCl, in Cl.-fr8. By strongly , 
heating FeCl, in a wide-mouthed vessel ; Fe,0. 
remains and FeCl, sublimes.— 4. By passing HCl 
over strongly heated amorphous Fej,0, (Deville ' 
a. Troost, C. B.^6, 821).— 6. By heating a mix- 
tu|e of calcined FeSO, with CaCl, or NaCl. The 
prodtict obtained by boiling down a solution of 
Fe,©, in HCl ^always containo Oxychloride. 

Preparation.— Pine iron-wire is strongly 
heated in ^ hard-glass tube in a stream of dry 
Cl, and the product is/jublimed in the same gas. 

To prepare a solution of FeCl,» hydrat^ 
Fe,0, is dissolved in hot HCIAq, the sokitibii is 
decanted. Cl is passed in until EsFeCy, ceases to 
give any trace of blue colonr, and excess of Cl is 
removed by warming ; or 2 parts warm HCIAq 
are saturated with Fe (filings or wire), to the 
clear decanted liquid 1 part HCIAq i^Wided, the , 
liquid is warmed and HNOaAq is added little by 
little until all FeCL is oxidised bo Fe(fl, ;**excesB of 
HNO, is removed by evaporation with a little 
HCIAq. Geissler {Ar. Ph. [2] 68, 169) recommends 
to evaporate the ferrous solution to S.G. 1*3 at 
17° and then to add HNO,Aq to the cold solution, 
when oxidation proceeds rapidly. 

Properties . — By slowly cooling the vapour, 
FeCl, condenses in hexagonal crystals which 
appear very dark red by transmitted, and green- 
ish by reflected, light (Deville a. Troost, 0. R. 
46, 821). As ordinarily prepared FeCl, forms a 
brownish-black crystalline mass. Volatilisi s at 
somewhat ove<: 100°. Melts at 806°-807° in a 
sealed tube (Carnelley a. Williams, 0. J, 87, 126). 
Deliquescent; cone, solution in water is dark 
brown and somewhat^Viscid ; it becomes limpid 
mid yellow on dilation ; a very dilate solution is 
colourless when cold (u. ReacUona, No. 4). 

Franz (J. pr. [2] 6, 288) gives the following 
table showing S.G. and percentage composition 
ofFeCl,Aqatl7*6°:— 


S.O. 

1*0146 

p.a 

aa. 

*1-1746 

P.Q. 

PeOI, 

22 

aa. 

1-8870 

3^ 

42 

1;P292 

4 

1*1960. 

24 

1*4118 

44 

1%439‘ 

6 . 

1*2166 

26 

•l*48fi7 

46 0 

1*0678 

8 

1*2865 

28 

1*4617 

48 

1*0784 

*,10 

V1-C668 

80 

1*4876 

50 

1*0894 

12 . 

1*S778 

82 

* 1*6158 

62 

1*1064 

14 

1*2988 

84 

1*5489 

54 

1*2316 

13 

1*8199 

86 

1*6729 

56 

1*1378 

18 

1*8411 

58 

1*6028 

58 

1*1642 

20 

1*8622 

40 

1*6817 

60 


, Bohult {Po^h. Skand.. Natusf. 1868. 452) ob- 
tained the following results nt 14*6° 

paMU 
88*25 

41*0 
4MI 


8.G. Fe01,Aq 
1*0882 
1*0918 
1*1517 
1*2107 
1*2818 


p.o.Fe01, t| 
4*66 
10*45 

ie*80 

22*54 
24*5b il 


aa.FeCMq 
,1*889 
^1*8824 «, 
1*4861 
1*554 
• 


FeCl, is soluble tn alcohol or ether; the ioifitfoie 
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ea^y^gisomposes in smfiight ^th fortiation of 

MoUcular weight of gae/sotis ferrio chloride * — 
Deville a. Troost*(6b B* 45, 821) found the y.D. 
of feiiric chloride at 440^ to be 162*7 ; this 
eorrls^nds to th^ formula Fe,Cls. Grdnewald 
a. y. Meyer (B* 21, 687) made a series of deter- 
minations of y.D., in an atmosphere of K, with 
the following results : 151*75 at 448^ (mean of 4), 
188*5 at. 618^ (fhean of 8), 121*3 at 606^ (mean 
of 6), 78*66 at 750° (mean of 2), 71*2 at 1036°, 
77*6 at 1077°, 74*8 at 1300°. These numbers 
seem to indicate a gradual resolution of mole- 
cules of FejGl^ into FeCl, ; noiBe of the results, 
however, agrees exactly with the value calouiafbd 
for FeClg (81*005^, ^ut this was to be expected, 
ss G. a. M* showed that even at 518° ferric 
Bhloride is partially resolved into FeClj and 01 
In an atmosphere of N. According t^Friedel a. 
[Jrafts (0. B. 107, 301) feftic chloride is not dis- 
losiq^d af 440° in an atmosphere of 01 ; F. a. 0. 
nade a series of determinations of y.D. in Cl, 
ising a m(^idcation of Dumas' method; the 
_esults are appended : — 165*1 at 321*6°, 180*4 at 
825*2°, 174*2 at 356*9°, 171*5 at 357°, 168*7 and 
163*5 at 44 ^* 2 °. These values are all somewhat 
greater than 162*1, the value required by the 
formula ilBjClt,. ^e most probable conclusion 
from all th^ results seems to be that at high 
temperatures, c. 70(]^ and upwards, the vapour 
of ferrio chloride consists of molecules of FeOlj, 
but that as temperature falls these molecules 
are mixed with more complex molecules, some 
of which at any rate have the composition Fe^iCl, 
{of. Young, N, 39 , 198). 

Beactions, — 1. When FeCl, is heated in oxy- 
gen^ FejO, and 01 are produced (c/. Schulze, 
J,w, [2] 21, 407).--2. Heated in hydrogen, FeCl, 
is formed ( Wdhler, A. Suppl, 4, 255). — 3. Heated 
in water-vapour, Fe^O, and HGl ^re formed. — 
4. FeOl, dissolves in water ; the cone, solution 
is a syrupy dark -brown liquid, becoming yellow 
on dilution, and oolourles^when very dilute and 
cold. By heating FeCl^Aq, colloidal soluble 
Fe20,.a;H20 and HCl are produced ; fairly cone. 
FeOljAq forms oxychlorides, FeaOa.a;FeCl 3 , at 0 . 
100°, oijd at higher temperatures Fe^Os is 
formed. The amount of decomposition and the 
composition of the products depend on the con- 
centration of the solution and the temperature ; 
very dilute solutions, c. 30,000rwatet to 1 FoCI,, 
are decomposed with formation of colloidal 
soluble ferric hydrate •even •without*warn!ing 
(I/. Iron,^ hydrated oxides or •hydroxides of, 1 
p. 59). Eredke {J. pr, [21 286) gives the 

following table <c/. Tiohbon*, O. N. 21, 123, 199, 
209, 280; 25, 138; MOller, J. 1873. 40; Foifti- 
serean, 0. B. 103, 42) ^ ^ 


FeCl^Aq containing' A p.o. FeGlg or less is de- 
composed by light at lr-^° (Erecke, l,o,). When 
FeGigAq is heated in a sealed tube to 250°-800° 
it decomposes to FegOg and HOI (Sbnarmont, 
0. B, 32, 762). Fr 6 m a very dilute cold colour- 
less solution of Fe01„ EiFeQygAq ppt» a pure 
blue pp., and NaGl produces no change. If ^e 
solution is heated it becomes yellow, and contkins 
soluble ferrio hydrate ana HCl. From this sola- 
tioi^E^FeGygAq ppts. greenish -blue solid, and on 
addition of NaOl a soluble ferrio hydrate sepa- 
rates, which, after long contact with dTaOlAq, 
becomes insol. in water (Debray, C. B, 68 , 913). 
Evaporation of FeCljAq is accompanied by evo- 
lution of some HCl ; the residue contains oxy- 
chloride or hydrated oxide. FeCl, is not volati- 
lised from violently boiling FeClsAq containing 
HGl (Fresenius, FV. 6 , 92). G. Wiedemann con- 
nects the decomposition of FeCl^Aq, and also of 
other ferrio salts, with the different magnetic beha- 
viour of colloidal soluble Fe^Og-^iO, and that 
hydrate which remains in combination with the 
acid ( W, 5, 45).— 5. FeClj dissolves in alcohol or 
ether. An ethereal solution mixed with alcohol 
and allowed to stand in sunlight loses its yellow 
colour, and FeCl^ and chlorinated derivatives of 
alcohol and ether are forpied. — 6 . An aqueous 
solution of FeClg is readily reduced to FeOL, e,g. 
by As, Sb, Bi, Fe, Pb, or Zn ; also hf finely- 
divided Pt, more slowly by Pd and An (cf» 
B 6 champ, 0, B. 52, 757 ; Saint-Pierre,*G. H. 54, 
1077). Also reduced by stannous chloride, suh 
phurous acid, or sulphu/retted hydrogen ; hyd/kodio 
acid reduces dilute FeClgAq slowly {v, Mohr, A. 
105, 63). Many organic compoxiiv^ also reduce 
FeGl^Aq, especially in sunlight, e.g, alcohol aad 
ether, or tartaric acid (v. Schoras, B, 8 , 11; 
Poitevin, 0. B. 62, 94). — 7. A very little FqOlg is 
said to bo formed by passing hydrogen tor 48 1 
hours through FeClgAq (Brunner, J. 1864. 126). — 
8 . FeCl, dissolves freshly ppd. ferru^ hydrate 
forming oxychlorides (g. v.).-^. When Fe01,Aq 
is dropped into solution of potassium nitrite, in 
an atmosphere of CO,, bvisR evolution of NO pro- 
ceeds, and a pp. of soluble ferrio metahydroxide, 
Fe., 03 .H 20 , separates (Pesci, G. 18, ISf). — 
10.' FeCl,Aq reacts with potassium iodide to 
form FeCl,, I, and ^1; probably Fel, is aft 
first produced, and is then resolved into FeL 
and I, and then the Fel, reacting with unchanged 
FeCl, forms FeCl, and 1 (v. Carnegie, O, if. W, 
87).-*ll. When el^trolysed, cone. FeOl,Aq gives 
F^l, at the negative, and 01 grith a little O at 
the positive, electrode. 

CombmatUms,—!. With waterto form various 
hydrates: ( 1 ) FeCl,. 6 H 20 ; yellow solid, formed 
by dissolving 100 parts Fe01, in 68*5 parts H,0 
(B.G. of solution 1*67 at 25°) ; or by slowly eva- 
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pomting FeOlsAq on the wtter-bath, and allow- 
ing to OTTBtaUiBe ; or by exposing Fedg to the 
air (Idohr, A. 29, 178) ; or by passing HOI over 
oommero^l ferric chloride, filtering the liquid 
which forms through glasi wool, and evapora- 
ting o^^tKOH in vacuo (Engel, O. B. 104, 1708) ; 
melts at 85*5°, and solidifies again at 28° (Ord- 
way, Z. 1866. 28). j2) 2Fe01,.6H,0; reddish 
tablets, melting at 8P, formed by melting the 
hexahydrate, warming to 100°, for some hours, 
and cooling slowly (Engel, Z.c.); or by evapo- 
rating jWeCljAq to a syrup (S.G. o. 1*5), with 
addition of a little HGlAq, and crystallising 
(Fritzsche, J, pr, 18, 479 ; Gobley, J. Ph. [3] 6, 
801 ; 25, 259). According to Wittstein (B. P. [2] 
86, 80) and Ord way (i^. 1866. 28), the hydrate 
thus obtained is FeOl3.8H^O. The hydrate 
2FeCl,.5H.^O is said to be formed by placing 
FeGl3.6H20 over H^SO^ ; the hexahydrate at first 
liquefies and then loses water. — 2. With hydrogen 
chloride andfWatert to form FeCla.HC1.2Hj,0 ; 
thin, transparent, amber-yellow laminas, formed 
by passing dry HCl gas over 2Fe01,.5H20, satu- 
, rating the liquid thus produced with HCl at 25°, 
and cooling to 0° (Engel, 0. P. 104, 1708; Sa- 
batier, BL 1881. 197). — 8. With amnuniiat to 
form FeClj.NHa. When heated, this compound 
par^ sublimes, and fs partly decomposed, giving 
FeO^-c^. With phosphoric chloride^ to form a 
brown fusible compound, FeCla.PCla (Weber, J, 
pr. 76, 4I0).~6. With hydrocyanic acid, to form 
a brown liquid, which then crystallises to 
FoCl,.2HCN (Klein, A, 74. 87).— 6. With cijano. 
gen chloridct but the compound has not been ob- 
tained pure (v. Klein, l.c.).— 7. With nitrosyl 
dtloridet to form FeGl,.NOGl ; a dark-coloured, 
very deliquescent mass, obtained by placing dry 
FeCl,in the fumes of aqua regia placed over GaGlj 
^ (Wetsr, 89, 152).— 8. Wiih alkali chlorides^ 
to form FeCl,.2MCl.H20 ; M = K, Na, Rb, NH^. 
The NH^ compound forms garnet-red crystals ; 
by evaporating npixed solutions of the consti- 
tuent salts. TheMcrystals are rhombic according 
to Fritzsche {J. pr. 16, 484), dimorphous accord- 
ing to Oenth (J. pr, 71, 164). The double com- 
poilLds FeCl,.2MGl.H^O are %11 decomposed by 
water. The K salt is desedbed by Fritzsche 
(J»pr, 18,483), the Na sdt byDeville (C. B. 43, 
970), the Bb salt, said *to be FeGl,.3BbCl, by 
Oodeffroy {Ar, Ph, [8] 9, 343). According to 
Ensmers {J.pr, 65, 191), a compound of the form 
Fe01,.2MCl.H,0, in which M is partly K« (12*1 
p.0.), partly Na ^*16 p.c.), and partly NH, {<1:2 
p.c.), is found in certain volcanic craters.- 9. With 
ihatHum chloride, to form FeGl,.3TlGl (WOhler a. 
Ahrens,^. 144, 250).— 10. With magnesium and 
beryllium chlorides, to form FeGl,.MCl,.H30 ; 
formed by adding M^l, or BeGl^ to a cone, hot so- 
lution of FeClyinHOlAq (Neumann, A. 244, 828). 

Febzoso-vbbbio oiAiOBidb Fe2Clt(FeGl2.2FeGl3). 
When Fe,04.H|0 ia treated with a little HGlAq, 
FeOL goes into aolntion, and Fe^Og rems^ins; 
but dissolves wholly ip considerable 

excess of cone. H(J^q. When the solution is 
cooled and placed tn vacuo over HgSO^, yellow 
. eiystals of FegCL.lSKgO su'c said to ^arate 
0. B, 6if, 179). The crystals are deli- 
mieeMt ; at 50° they lose water ; heated to 90° 
HC8 is given off and 0 absorbed ; by warning an 
•qpsons iolnticju of the crystals, ^01, snd FeOl, 
ciefortiied. 


Xrox^ oyanlQes of. ° *No cyanides of Iten hsvs 
been isolated, but ferrU' and ferro^amdes are 
numerous; v. vol. ii«pp. 882, 884, 888. 

Iron, ferrioyanide andi fbrrooyanlde of; v. 
vol. ii. pp. 884 a. 8!)8. ^ 

Iron, fluorides ol Two> fluorides of fe are 
known, FeFg and FeFg. The former is pro- 
duced by dissolving Fe in HFAq, the latter by 
dissolving FOgO, in HFAm 

Fbbbous vluobidb FeFg. Sn&Ll green crystals'^ 
of this composition separate from a solution of 
Fe in HFAq (Soheurer-Kestner, A. Oh. [8] 68, 
472). By careful heating, FeF, is obtained as a 
white solid. FeF* is unchanged by heat ; tho 
hydrate is partly decomposed to HP and FOgO,. 
Slightly sol. in water, more easily on addition of 
HP. The double salt FeF2.2KP is a green 
pp., obtained by adding KFAq to FeSOfAq; 
the saltr FeFg.KF.2H2O, FeF2.2NH4F, and 
FePa.NH4P.2HgO areflescribed by Wagner (B. 19, 
896). The Silicofluoride FeFg.Sil4^]$p^F4) 
is said to be formed as blue-green c^stals by 
dissolving Fe in HgSiF^Aq and crystallising 
(Wortz, Dictionnaire, i. 1408). * 

Ferric fluoride FePa- Grystals of the hydrate 
2FeFj,.9Hp arc obtained by dis8olving^FegOg.arHp 
in HFAq and evaporating, or by oxidiBing FeFg* 
in HFAq by HNOg. The oryptals arr yellowish 
according to Berzelius, colourlesd' according to 
Scheurer-Kcstner {A. Ch, (3] 68, 472). At 100"^ 
3Hp is removed ; at higher temperatures H/) 
and HF escape. By heating the salt dried at 
100° in a Pt crucible colourless crystals of FePa 
are formed on the surface of the mass, isomor- 
phous with AIF, (Dcville, C. B. 43, 970). Slowly 
dissolved by water ; addition of NHgAq ppts. the 
oxyfiuoride 3Feg0j.2FeFg.4H.20. FeFg forms 
double salts with K, Na, and NH4; these 
are obtained by adding FeF,Aq to Boluti(^ of 
the alkali fluorides ; the salts describea are 
PeFs.3KF (Berzelius; Wagner, B. 19, 896); 
2FeFg.4ItP.HO (Nickl^s, Z.l, 480); FeFg.SNaP 
(B.; W., l.c)\ FeH.2NaF (Nickl^s, 1869. 
268) ; FeFg.2NH4F (ST, l.c.), to this salt Marignac 
gives the formula FeFg.SNH^F {A. Ch. [3] 60, 306), 
Iron, haloid compounds of. Iron rea^y 
combines with the halogens. With e^ch halo- 
gen, two compounds are formed, ferrous FeXg 
and ferric FoX, ; ferric iodide, however, has not 
been isolated with certainty; the compound 
FcgGlg, cosrespdnding to FogO., also perhaps 
exists. The only compounds that have been 
ga^fied are ferrous ai|d ferric chloride. The 
former has tlfs molecular foAaulaf'FeOlg dt 
1300°-1500° ; bi^t ^ere are indiSations of the 
possible dkistence eof molecules of FOgOli at 
Wer temperatures ; the latter appears to exist 
as i^gas bo|h %9 Fe.g01gand FeOlg. The haloid 
compounds of Fe are soluble in water ; solu- 
tions of FeBrg and FeOlg are decomposed by 
much water; the compounds all form sever^ 
Rouble oompoundk with the chlorides ico. of 
the more positive metals. «• 

Iron, h3Urides of.| No definite hydride of 
Fe has been certainly ii|olated, but there are 
several indications of tm existenq^ of a im- 
pound or compdhnds ol Fe and H. Fe heated 
to redness absorbs about *46 vols. B (Deville a. 
Troost, O. B. 61, 96d ; 59, lO^).*} Electrolytically 
draosited Fe ixAitains H along with N, 00, ana 
COg (Lenz, P. Erg&nshd. 6, 252; e/. Meidinger, 
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D. P. 163, 383 ; ChftDcller^bert« C. N. 

Iron wire Jakes up H when im- 
jnersed in dilute H-^SO^Aq (Johnson, Pr. 23, 
'168; Bejnolds, 0, N. 29,* 118). According to 
Cailletet (C. P. 819) Fe ppd. electro- 
lyticalfjr from n^tral f^Gl^Aq containing 
NH4OI gives off ^35 -238 vols. H when heated 
in vacuo. Observations on the supposed 
existence of a gaseous hydride of Fe were made 
by Thomson, ^pasquier (G, R. 14, 511), and 
^in8ch(c7‘. 1858. 190). The non-existence of such 
a gas was proved by Fresenius a. Schlossberger 
(A, 51, 415) and by ^Erlenmeyer (N. J. P. 9, 
97). Thoma has investigated the conditions 
under which H is absorbed by Fe (^. P. G. 

91). He finds that when Fe is made the negiftive 
electrode in a voltameter, or when it is placed 
in dilute H^SO^Aq, it absorbs much H, but that 
F’o placed in an atmosphere of H^does not 
ibsorb any of that gas; ^ certain portion of 
ibeJS absorbed is given ^ again on exposure 
o aii^oriimmersion in water, the rest of the H 
s more firmly retained by the Fe. According 
o \Vanklyn«a. Carius {A. 120, 69) when Fol^ 
_eacts with ZnEt.^ in presence of ether, various j 
gases including CjH^, GJIg, and H are 

•evolved, affd a metal-like powder remains, 
which, after washing with ether, is decomposed 
by Hj,0 gi^n* H aiW a mixture of H and FeO. 
They regard this pgwder as a hydride of Fe, 
perhaps FeH.^, but no analyses are given. 

Iron, hydrated oxides or hydroxides of. 
Compounds with water of each of the three 
oxides of iron are known. The compositions of 
the various hydrated oxides are differently 
represented by different chemists ; they appear 
to vary with small changes of conditions, so that 
it is impossible to say whether all the bodies 
described are true hydrates or not. The readi- 
ness ewith which most of the hydrated oxides 
undergo change of composition peints to their 
being hydrates, t.e. compounds of water, rather 
than hydroxides, compounds of OH. Thomsen 
(Th. 8, 293) gives the th^hnal data:— [Fe-, O*, 
8H-0] = 191,150; [2FeO HS O, H’O]- 54,590; 
[Fe, O, H»0] = 68,280; [FeO'H', H-^SO'Aq]- 
24,920 ; [Fo‘0«H«,3H'SO'Aq] = 33,840. 

Only one hydrate of ferrous oxidcy FeO.HjO, 
appears to exist ; but it is doubtful whether any 
hydrate hf this oxide has been obtained freo 
from hydrates of Fe^O,. Descivptions are given 
of two hydrates of ferroso-ferric*oxide, viz, 
Pe304.H p and Fe,04.4£^0 ; bi^t here again tl^re 
i#groatdq|ibt a* to^he comp(^i^on orthe sub- 
stances descried as definite hydrates. Many 
hydrates of oxide hav^ been •obtained ; 

the following are known as lAnerals (M = Fe.,OJ; 
M.H3O, M.2H,0, M.8H3O, 2M.RP, 2M.3H,0, 
dM.SHgOithe following are saM to have ♦eon 
obtained artificially : M.H^O, M.2H,0, M.3H,0, 
2M.£^0, 2M.8H2O ; many of these appear to 
exist in different modifications sacle distinguished 
by special properties : bfoadly they fall into two* 
olasses, those whionare insoluble i^ water, and 
those which dissolve in vAiter. 

Hvdbxti ov rKBBoqui oxmx FeO.H^O. The 
whifb pp, oMained by adding ai|-free KOHAq to 
an air-free solution of a ferrous salt, anff eeash- 
™ out of contao^with air, improbably FeO.Hp. 
To obt^ the pp. nearly free from ferric oxide 
Bohmldt (A, 86 , 101) ppt|i. in a dosed flask. 


allows pp. to settle, draws off water by a syphon^ 
carefully pours warm water which has been boiled 
for some time on to the surface of the cold water 
in the flask, withdraws water by a sypho^, (kc. ; he 
then quickly transfers the moist pp.by a syphon 
to a retort containing ether, and having attache<’ 
to it a long glass tube dipping under Hg, thi 
ether covers the pp. and dives the air out of,^< 
retort ; on warming, the«water- vapour and eon 
densed water escape through the 1^. Whei 
the *5ther is removed and the retort is cold, dr) 
air-free H (not GO,, as the hydrate oombinef 
with this gas) is passed through the apflaratus, 
and portions of the solid are transferred in an 
atmosphere of H to small wide-mouthed 
stoppered tubes. Dried in this way, the hydrate 
is a pale-greenish,#)friable solid, which rapidly 
oxidises and glows in the air. 

A. de Schulten (C. R, 109, 266) states that 
FeO.H,0 may be obtained in green six-sided fiat 
prisms, which almost instantly become red in 
air, by mixing 5 grams FeCl, dissofVed in 100 0.0. 
air-free water, and 200 o.c. NaOHAq, containing 
20 grams NaOH, in a flask filled with coal gas, 
heating, and allowing to stand for 24 hours. 

According to Bineau (C. R, 41, 509) ferrous 
hydrate is soluble in c. 150,000 parts water. 
Ferrous hydrate is very <»asily oxidised; it is 
therefore an energetic reducer, e.g. it reduces 
salts of Au, Ag, and Ft, and also HIOy%q. It 
dissolves in acids to form ferrous salts FeX,; 

X=»NOa, &o, (c/. Ferrous oxidct 

2 8 

under Iron, oxides of). 

Hvduates of feuboso-ferbic oxxdr 
FOaO^.HjjO and Fej,04.4Hp ; composition of bo8h 
doubtful. Hydrates of Fe304 are produced by 
ppg. a mixture of equivalent quantities of a 
ferrous and ferric salt by alkah, and alJb bv r 
digesting ppd. FejOj.a^Hp with Fe. The black 
powder obtained by Wohler {A. 28, 92)i by ppg. 
a mixture of equivalent partf of ferrous and 
ferric sulphates by sliglit excess of NHjAq, 
boiling, washing by decantation, and drying 
under 100^ is said^by Lefort (G. R. 69, 17^ to 
be Fe;,0,.4Ilp, By ppg. a mixture of equiv Jent 
quantities of a ferrous and ferric salt by hot 
cone. KOHAq, Lefort ^.c.) obtained a hydrate 
more stable than that got by using NH^Aq ; 
to this hydrate he gives the formula Fe304.IL0. 
The black hydrate obtained by digesting 
F^O,*.a?H.p with Fe under water does not seem 
t(> have been analysed (v. Prauss, A, 26, 96). 
Ferroso-ferrio hydrates^ are described as brown- 
black, magnetic, brittle, powders ; whe|L heated 
out of contact with air they give FejOi ; heated 
in air, FejOj is produced. Ferroso-ferrio hy- 
drates dissolve in acids t^ produce mixtures of 
ferrous and fenric salts ; m some oases definite 
salts of the foilh Fe3X4, X » SO4, <kc., are fomied, 
according to Lefort (G. R. 69, 179) (cf. Fefroso* 
ferrit oxide^ under oxides of). 

Hyi^tbs ferbig oxidb. a great many 
suj^osed hydrates of Fe^O, haire been described, 
but there is much doubt ^ to the composition 
and properties of d^nite hydvates o! the form 
F6.40,.a;H20. The following occur as minerals, 
the compositions of which more or less ao- 
ouratay agree with- the forpiulis limonifs 
Fe303.2H30, CetOy.SHJO, and • 2Fe,03.dH30| 
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gbtMU FesOs.H,0; turgiU 2 P 6 , 0 ,.H 20 and 
8F^0s.5H,0. According to*BamBay (C. J* 82, 
896), and Brescius (tT^jpr. [2] 3, 272), the pp. ob- 
tained by adding alk^i to a ferric salt, either 
hot or cold, washing, and frying at 100^ is 
F 620 ,.H.p ; by ppg. FeClsAq with NH, Aq, washing 
first with water and then with alcohol and ether, 
an^ drying at 100° the hydrate FeaOj.2H.jO is 
obtains, according t0 Brescius VVitt% 

stein (O. C. 1863. 367) says that the hydrate 
obtained by ppg. a ferric salt by NH^Aq, wash- 
ing with cold water, and drying at a gentle heat, 
or at 10C° for a short time, is Fe.^O,.3H.^O. The 
experiments of Camelley a. Walker (C. J. 68 , 89) 
on the dehydration of ppd. Fe.^ 0 j.arH,O through 
a range of temperature showed that thepp. after 
drying at 16° for 18 days ooiVained more water 
than is required by FeaO,. 6 HaO, that when 
heated to 66 ° the residue had the composition 
Fe,0,.8H,0, but that water was gradually and 
continuously given off from 16° upwards until 
FogOi was foiled at 500°; the composition, 
however, remained constant from 885° to 415°, 
and corresponded with the formula lOFe^O^.R^O. 
9 Van Bemmelen (R. T. C. 7, 106) has examined 
the composition of the colloidal pp. by adding 
NH^q to FeOljAq; his experiments, which 
were very extended, showed the great readiness 
with #rhich the ratio of Fe^O^ to 11.0 varies ; e.g. 
exposed^to air for a year the composition became 
constant^ with the ratio FCjjOa.'d or 4‘lHp; 
after 4 months in dry air the ratio was 
Fe,0,:l*6H,0 ; heated to 100 ° in dry air the 
raUo was Fe,0,: *96H,0 ; the same sample kept 
for 6 years in a closed flask and then heated to 
16° until constant gave FeDaiH^O ; at 100 ° 
Fe,0,: *45ELp ; between 100° "and 300° the final 
state was FejO,: ’ 26 H 2 O ; and so on. Besides 
the papers referred to above on the composition 
^of pfa. Fe^OjUcHjjO, the following are of im- 
portance Lefort {J, pr. 54, 305) ; P. de Saint- 
Gilles 66 , 137) ; Schaiiner (A. 61, 177); 
Muck (Z, [ 2 ] 4, Cil) ; Davies (C. J. [ 2 ] 4, 69) ; 
Tommasi (B. 12, 1923 , 2334). 

The monohydrate Fe^Os-H^O is said to be 
obti^ed: (1) by adding NaOJlAq and KOlOAq 
to oofUng FeSO^Aq, washing, and drying at 100° 
^ock, Z. [2] 4, 41) ; ( 2 ) ‘ by keeping ppd. 
Fe,Or 2 ;H ,0 in contact witji boiling water for 0-8 
hours (P. de Saint-Gilles, A, Ch. [3] 46, 47) ; 
( 8 ) by repeatedly melting NaOH in a cast-iron 
ve^&el and washing (Brunck a. Gra 3 be, B, 13, 
726) ; (4) by keeping ppd. Fe;; 0 ,. 2 ;H 20 ifnder 
water for many yoars at the ordinary temperl^- 
ture (Schiff, 0» C. 1860. f768). This hydrate 
also occurs native as inthite. is 

described as a dark-red powder; slowly dis- 
solved by dilute warm HClAq, H 2 S 04 Aq, or 
HKO,; insol. in cold^nc. acids. The mono- 
hydrate obtained by Brunck a. (Griebe was in 
the form of small tabular, bAwnish-violet, 
hexagonal ciystals; S.G. 2*91. Gdthite forms 
thombk crystals, S.G. 8*8 to 4*2. The mono- 
hydrate obtained by P4an de Stfhit-GiUps, by 
keeping Fe, 0 ..a;q,& in contact with.ooilkig 
water for 6~8 hours, is desimbed as a brick-red 
powder, soaroelvc acted oif by cono. boiling 
HNOfAiq, slowly dissolved by cono. hot 
BdAq { it disMlves in dilute HNOgAm 
HlOiAqi, Of acetic acid, forming a red ffquid 
frfafeh appearsc clear hy tranrmitted, but 


turbid byreflecipd, lig)^t, and is ppd. by a Very 
small quantity of an alkqli salt ; on additicn oi 
joonc. HNOgAq or HClAq. this solution gives a 
red ^p. which dissolves on adding water. This 
modification of Fe20a.H,0 dbes not form Prus- 
sian blue with and ^etio acid. * • 

The dihydrate Fe,0,.2H,d is said tobeob- 
tained by ppg. cold FeSO^Aq by NaOHAq and 
KClOAq or HjOAq, washing, and drying at 100° 
(Weltzien, A. 138, 129; Muck,^.c.), This hy- ^ 
drate also occurs native as limonite* 

The hydratee^l^o.Jd^M.f> and 2Fe,0s.8H)0 
are said to be formed by the action of water on 
ppd. Fe-Pa-ajHaO; the firit by boiling for 100 
to^l.OOO’hours, Davies (C. [ 2 ] 4, 66 ) ; the second 
by ]})ng-continued action of water at the or- 
dinary temperature (Wittsteki,*Ar. PA. 74, 168), 
or, crystalline, by freezing FeaOa.®HaO suspended 
in water (Limberger, C. 0, 1863. 783). By heat- 
ing any of the hydrates in sealed tubes Fe,0, 
is eventually produced (S 6 narmont, cO. i 2 . § 2 , 
762). • 

Muck (Z. 1868. 41) thinks that the ferric 
hydrates obtained by oxidising ferxous hydrate 
or carbonate in air differ essentially in properties 
from the ferric hydrates obtained directly from 
ferric salts. Tommasi {BL [2] 38, 8.62 ; T. a. , 
Pellizzari, Bl, [2] 37, 196) arranges the ferric 
hydrates in two classes : th# red Jiydrates ob- 
tained by ppg. ferric salt%by alkali, and the 
yellow hydrates obtained by oxidising hydrates 
of FeO or FogO^, or by oxidising FeCO,. 

Ferric hydrates give up 0 to readily oxidised 
compounds such as SO.^q, SnCl^Aq ; in contact 
with decaying organic bodies the hydrates part 
with O, but again take it up if exposed to air; 
they absorb gases e.g. NH, and CO, (v. Bein- 
hart, Fr. 7, 187). They dissolve in acids to 

form lerric salts FeX„ X=NO„ 

2 o 

€ 

These hydrates when freshly ppd. also dis- 
solve in FeClsAq forming oxychlorides (q. v.) 
(v. Ferric oxide, under Iron, oxides of, p. 62). 

Soluble ferbic hydrates. A modification 
of Fe„ 05 .H.p soluble in water was prepared by 
P. de'Saint-Gilles in 1856 (A. Ch. [3] 46, 47). 
Ordinary ppd. FejOg.icKjO is dissolved in acetic 
acid, the solution is heated to 100 ° for a long 
time in a closed vessel ; the blood-red <Mlour of 
the liquid change^ to brick red, the liquid appears 
opalescent ift reflected light, and the taste is no 
longer metallic but merely that of acetic acid ; 
on now adding coftc. HClAq or ipTO,.^, or th^. 
merest trace of *H 2 S 04 Aq or an a]^kaJi salt, the 
whole of tl;ie Fe is thrown down as a brown-red 
curdy pp., which, wAen dried oif a porous tile, 
appears as a brown, lustrous, vamish-like solid, 
haviug the composition Fe,0,.]^0. This modi- 
fication of ferric hydrate, sometimes called ferric 
metahydrate, is insol. in cone, acids, but dissolves 
easily in waten fo^’ming a deep-yellow, opales- 
cent, tasteless liquid, unchanged by E 4 FeCye or 
EONS. Tra^s'bf H 2 SO 4 or Alkali salts, and also 
cono. HClAq or HN0,Aq, ppt. the hydrate from 
its aqueous solution. Tl|^ same hydrate has 
been obtained byJScheurer-Eestner prolonged 
heating 1m aqueous solution of basic ferric ni- 
trate in a sealed tube at 100° fO. B, 48, 1160); 
also by Debray by heating dilute FeCl^Aq to 100° 
(C, H. 68 , 918; Ferric chloride, Beactionit 
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No. 4, p. 55)« Another lolnblegmodifj^ation of 
ferric lomdtimes eallea or col- 

loidal fmic Aptfrcfe, ib obtained by dialysing a 
solution of FeOlMOontaihllw FegO|.a;H.p so long 
as thedialysate oonitins HOI (Grabam, 2V. 1861. 
188)^ •The solatia is prepared by digesting 
FeOlAq \rith ppd. Fe,0,.2»H,0, or by adding 
(NHjgOO^Aq to FeCl^Aq so long as the pp. dis- 
solves on stirring ; the solution should contain 
4^ p.o. of soli^^tter, and have 5-6 equivalents 
of ferric hydrate in it. After dialysis a dcop-red 
liquid. is left on the dialyser; this liquid gela- 
tinises by exposure to the air for some days, or 
by traces of H2SO4, dlkalis, alkaline salts, but 
%ot by HGl, HNO„ or acetic acid ; the jelly-like 
mass thus obtained slowly becomes ius^. *in 
vrater, and is theft spL in dilute acids ; it appears 
to be changed to the ordinary Fe203.a;H^0 (Gra- 
ham, lx . ; ef. Shuttleworth, Ph. [3] 8, 545 ; Beo- 
querel, A. 126, 208). • 

• Ereck^f/. [2] 8, 286) has examined the 
foftiati vr soluble ferric hydrates from Fe01,Aq. 
Formation of the colloidal hydrate occurs in 
FeG^Aq coq^ning p to | p.o. FeOl, at ordinary 
temperatures ; solutions containing 8 to 32 p.o. 
must be heated 4o above 100^ in closed tubes ; on 
cooling th# more cone, solutions (if not heated 
too long and too highly) re-formation of FeOl, 
occurs, bftt jn solutions of leas than 1 p.o. the 
base and acid rema^ uncombined on cooling. If 
a solution containing less than 1 p.o. is boiled 
for some time formation of ferric metahy- 
irate begins, and after a time the hydrate is 
ppd. as an orange-yellow powder. A table 
showing the various products obtained by heating 
solutions of FeClyAq of different concentrations 
to different temperatures is given under Ferric 
chloride^ Reactions^ No. 4 (p. 55). 

Iron, iodides of. Only one iodide of iron, 
Fel^ has been isolated with certainty. 

Febbous IODIDE. IProto-iodide^f iron.) Fel^. 
HF. [Fe,P,Aq] « 47,650 {Th. 8, 294). Fe and I 
combine by rubbing together with or without 
water ; Fe and I heated together form a crystal- 
line grey mass which melts at 177° (Carius a. 
Wanklyn, A. 120, 69). According to De Luca, 
Fel, is white, but goes green on addition of 
water (0. B. 55, 615). Green deliquescent 
crystals of Fel2.5H20, S.G. 2-873, are obtained 
by digesting 1 part Fe filings with 3-4 parts I in 
presence of water, adding Fe ^ngs, evaporating 
out of contact with air, and filtfiring. Fel,, 
especially Fel^q, rapj^ly absorbs 0 with for- 
piation oi oxyg>di<ie (q. v.). ^dditioif of sugar- 
gmp to Fel^renders the solution more stable. 
R,0|Aq decomposes Felg* with feemation of 
F^^H^O anft separation t>f iJl the 1. Fel^q 
dissolves I ; addition of E,OOg to a solution con- 
taining 8FeIa:2I forms KI and FejO^-ajH^On the 
aolution may contain Fe,Ig. 

Fsbbio iodidb. (PFeO This iodide has not 
been isolated ; it is probably qpnt^ined in a solu- 
rion of Feig to whichf I is added in the rati# 
FeliOL FeUq edhtaining I Is separated by 
hea^g to Fel, and frel I. Fleury (J. Ph. [5] 
lo, 529) says that the action lof 1 on Fe in pre- 
Mnee of water soon ceases if the temperature is 
Mpt down to 15° ; on filtering, only Fe^is ob- 
■tatoed : if, however, the mixture is boUed the 
5? of the licnid disapnears and a con. 
fiderabte quantity pi F«,Og is%und In the re- 


• 

sidue. A large excess of I is required to dis- 
solve all the l^e, aifd a large excess of Fe is re- 
quired to convert all the I into Fel,. F. sup. 
OSes that Fel, is at first formed and is then 
eoomposed by ihe^heat to FejOj aidl HI, and 
the HI then acts on the free Fe forming Fel, 
Mohr observed that a vezy dilute soJnrion of 
FeOl, (1 in 12,300) gives m blue colour on |ddi 
tion of starch and El oply after a considerable 
time (A. 105, 53). Nickms found that a solu- 
tioa of Fe,,03.a;H20 in HlAq in presence of ether 
did not at once give a blue pp. with EgFeCy. 
{A. Ch. [4] 5, 161; c/. Ordway, Am. » [2] 26, 
197). A solution made by digesting 126 parts I 
with sufficient iron, filtering, and adding 63 parts 
I, gives an apple-green pp. on addition of 201 
parts citric acid deviously neutralised by alkali 
carbonate (Creuse, Ph. [8] 8, 953). According 
to Carius a. Wanklyn (A. 120, 70) if Fe is heated 
with excess of I until a little I is vaporised, and 
the mass is allowed to cool in a covered crucible, 
I is suddenly evolved, and the residue consists of 
Felj. 

Iron, nitrides of. A nitride of Fe, Fe^N,, 
is found as a silver-like lustrous deposit in thee 
lavas of Etna (Silvestri, P. 157, 165) ; heated in 
H it yields Fe and NH,. Finely-divided Fe, 
prepared by heating ferroiis oxalate or reducing 
Fe^Oa by H, takes up about 2 p.o. N when heated 
in N (Geuther a. Brieglet, A. 138, 22ft; Bog- 
stadius, J. pr. 86, 307 ; Bemsen, Am^ 8, 184). 
By heating Fe in NH, the Fe increases in weight 
12-13 p.c. and becomes brittle (Berthollet, O.A. 
30, 378). By electrolysing a mixture of NH4OI 
and a ferrous salt a lustrous deposit is obtained, 
supposed by Kramer to be a nitride of Fe with 
1-5 p.o. N {Ar. Ph. [2] 105. 284), but 8aidH)y 
Meidingor (P. P. J. 163, ^3) to be an Fe-NH^ 
amalgam. A nitride (or nitrides) of iron seems 
to bo produced by beating FeCl, or F0GI, im 
Nil.,. The product is a brittle, grey-white, 
solid; heated alone it gives N and^; heated 
in H it gives NH^, and Fe f it is slowly and 
partially decomposed by^ boiling water j soL 
in acids with formation of H, ferrous and NH. 
salts; not acted op by Cl, Br, or I in preseq^ of 
H.^0 at ordinary temperatures, but when h^ted 
ferric and NH^ s&lts are formed, and H, and 
probably also N, arm evolved. The formula 
Fe^N., agrees with most of the analyses; the 
formula Fe^N, was given by Stahlsohmidt (P, 
125, 37 ; cf. Bogstadius, J. pr. 86, 307 ; Fr5my, 
C. R. 52, 321). 

^ Iron, nitroprasside of, u. erol. iL p. 840. 

Iron, nitrosulphffies or nitrososulphides ot 
In 1858 Boussin obtaihed a salt by the reaction 
of NH4HS and KNO3 on FeCl,Aq, wliioh con- 
tained Fe, but in which Fe could not be detected 
by the ordinary tests {A. Ch. [8] 285). 

Proezinsky (Aj» 125, 302) (ffitained the same 00m- 
pound by adding NH^HB to a solution of a 
ferrous salt saturated with NO. A similar salt 
wasiobtained by Pavel by using E,S in place of 
NH,B^ {B. », 1407). By treating thesb salts 
with alkali others were ohtrined more or less 
closely related to ^e oririnid salts. The com- 
pounds thus obtained ^re ^malysed and ez^ 
amined by Boussin (2.O.), Prpoainsky (l.c.),d8osen» 
berg (H. 8, 812; 12, 1715), Bemel (B. 12,461)3 
and Pavel {B. 12, 1407, 1949; 15, 2600). Bous- 
sin*B analyse# of the oftmpoundAormed by using 
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NHJSS led to the formula Fp3S5H2(NO)^ ; to the 
same compound Proozinsky gave the formula 
Fe,S|(N0)4.2H30 ; and Boscnberg assigned the 
eomposition Fe«S4(NO),o.4Hj,0. In his second 
paper B. imowed that the compound prepared by 
using ]^S contained E ; this was confirmed by 
Pay^. ^11 the observers admitted the presence 
of the NO group in the^e compounds. 

Pavel (B, 15, 2C001 dias given an account of 
the compounds of which Boussin's salt is the 
tyjie,^ and has indicated what appear to be their 
relations to other compounds of iron. As the 
compounds contain the group NO in addition 
to S they are better called nitroso- than nitro- 
snlphides. Pavel regards the nitroso-sulphides of 
Fe as salts of acids, the acidic radicles of which 


12, 1410)tfn alcq)iol or «ther ; the salt fa ppd. hf 
NHyAg or EOHAa. The^salts of this telles do 
not react with KsFeCyg. 

The following salts of thisoeries have been 
isolated : NH^X, Ba^, CsX (the most stable salt 
of the series), CaXj.TeX.,, Li^C, MgE*, 

(X « Fe4(NO),S3). The Na salt is formed similarly 
to the K salt ; also by the reaction of Na^OSa 
with NaNO„ the compound Fo4S(NO)fl.OS, said 
by L6w (0. 0. 1865. 948) to beeformed in this , 
reaction does not exist according to Pavel (B. 15, 
2603). For other reactions of the salts of the 
series v, Pavel, B. 15, 260^. 

Ferrinitrososulphydric acid HPo4(NO),8^, 
segms to be obtained by adding a slight excess 
of dilute H^SOjAq to a dilute solution of the Na 
salt; it insol. in water, clcbhol, and ether; 

The acid has not been 


are composed of Fe, NO, and S ; the salts may be , 
formolated generally as derived from the acids j sol. in OHOl, or 
HteJFex(NO);^jg, P. compares the ferronitroso- I obtained pure (P., lx,), 
sulphiaes Vfith the ferronitrosocyanides ot 7iitro^ \ Series II. Fe^ronitro so sulphides 
pryasideSt whi^h are salts of H2^^^o(NO)Cy3 {v. I MJFe(NO)2S. These salts are formed bpthe action 
Nitfr^prussides, vol. ii. p. 340). According j of dilute alkali solutions on the salts of Series I. ; 
to P. there are two series of fcrronitroso- [ in these reactions NO is evolved and FegOj ppd., 
sulphides derived from the two acids HFej(NO),S3 j but NH, is not evolved except frtfm the salt 
•^r H2Fe3j[NO),4SJ, and HFe(NO)2S (or j NH.,Fg 4(NO),S,. The salts of Series II. are very 
|^Pe2(NOhS2). The former acid has been ! unstable ; they easily pass into Series I. ; the 
isolated, the latter is not as yet known in the ; Cs salt is the most unstable of all;'\hese salts 
free state. The two series may perhaps be called , are insol. in ether (except the Fe salt), CS* and 
ferrifiit^so- and ferronitroso-sulphidc.s. In the | CHCI3 ; they decompose in tiie ainWth separa- 


following account of the salts Pavel's formulte 
are adopted : — 

Series I. Ferrinitrososulphides 
MxFe4(NO),S,. 

Potassium ferrinitrososulphide KFe4(NO),.Ss. 

A solution of KHS, made from 44 grams KOH in 
400 C.O. water, is added to a boiling solution of 
85 grams pure NaNOj in 400 c.c. water, the mix- 
ture is heated just to boiling, and a solution of 
159 nams ferrous sulphate in 1200 c.c. water, 

’■to wnich a drop of dilute IToSOjAq has been 
added, is allowed to flow into it with constant 
stirring ; S;he liqiud is kept warm on a water- 
bath, and is shal^n from time to time until a 
greenish-red pp. (of Fe^O;,, FeO, and S) forms on 
the sides of the flask, when the liquid is rapidly 
fUteq^d, a little dilute KOTIAq is added to it 
when cold, and it is allowed to^tand for 48 hours. 

The salt which separates is dissolved in water at 
70®, a little KOHAq is odUed as the liquid cools, 
and the crystals thus obtained are recrystallised 
in same way, after standing 48 hours ; the 
crystals are then dried over H28O4 in vacuo pro- 
tected from the light. About 30 grams of tjie 
pure salt arc thus obtained,,(Pavel, B. 16, 260l). 

If more KHS is used than, directed above double 
Bulphidea of Fe and E are obtained and no ni- 
tro80sul|mide. 

EPe4(NO),SaCry8tallises in largo, nearly black, 
lustrous, rhombic prisms ; it is fairly stable in 
the air ; decomposition begins art c. 115® with 
evolution of NO ; at c. 130® S, (NH^jijSO,, NH .NO,, 
dro., sublime ; heated in air H^O, NO, N, are 
evolved, and the residue consfsts of FeS, Ffe^O^, 

Fe^O,, and E^SO^; strong mineral acids^volve 
HfS. Various metallic salts form metallic shl- 

£ hides and NO, while F/^salt^remain in solution J j K/WUS J.c;i.XWtAO ClrXIXC xuxaxv fJffltXllOf X’ O Am CUAU JU' q ^ 
eated with alkali, crystalline Fe^O, is ppd., NO according to Letort a few salts odvresponding 
evolved, and ferronitrososulphido kFe(NO),,S is I with <r Te^O^ are known, e.g, FeiCl^, 
formed (Pavel, lx.). EFe4(NO),S3 is soli^ie in Foa(S04)4.2SO,.16H,X) {v. Fetygoso-ferric oxide,. 
about 2 parts hot water, slightly sol. iir cold p. 61). Bosides^he ferrites a series of ferrates^ 
water, veiy lol.* with dedbmpositibn (Pavel, B, ' is known {v. vof. ii. p. 546) ; these saltsxre of 


tion of S and Fe-^O, and evolution of a little H^S,. 
the solutions then have an alkaline reaction, and; 
contain salts of Series I. along with alkaline ni- 
trite and thiosulphate. If COj is passed into ai 
solution of E.,FeCya and the E salt of Series II.. 
is then added, NO is evolved, S and Prussiaa 
blue arc ppd., and the filtrate contains E4FeCy2j 
and some KNO.^. 

Potassumi ferronitrososulphide 
Kre(NO)2S.2H20 is obtained by warming 
KFe4(NO),S:, on the water-bath with dilute 
KOIIAq, washing, and drying in vacuo over 
H..SO, and CaO in the dark ; it is very unstable, 
an . can be obtained approximately pure only with 
dilliciilty (P., B. 15, 2^06). By warming an alco- 
holic solution of KFe(NO).B with considerable 
excess of Etl, quickly distilling, washing the re- 
sidue first with water and then with aqueous al- 
cohol, and crystallising from benzene, ethyl fer- 
ronitrososulphide (02Hj)Fe(N0).2S is obtained in 
black, lustrous, monoclinic crystals (P., fic.). .For 
a discussion of the probable constitution of these 
nitrososulphidcB and a comparison of them with 
the^nitroprussides^^v. Pawl, B. 16, 2613. 

iron, oxides of. Three bxidss of Aron havi 
been isolated, FeO, FojO^, and Fe^,. The mo- 
lecular weight of 'ho^fte is known.with certainty, 
as^>none has boon gasified. Fe(I and Fa^O, are 
basic oxides ; they produce salts by reactions with 
acid^of th^foftns FeX, and FeX*, X»01, NO,, 
SO PO 

— Ac. ; Fe^O, also combines with some 

Viioi'o positive metallic osSdes to form compounds 
Fe.203.a;M”04wliich are usually called ferrites (v, 
vol. ii. p. 647). Fe^O^ Reacts with acids to form 
both ferrous and ferric i^lts, FeX- and FeX, ; 
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the form ; thoy n»y be r^gardedlaa salts temperature. Berthelot {A, Oh. [5] 23, 118) de- 

of the lijrfothetical ferx«o acid K^eOj ; the an- scribes two varieties* one with 8.0.4*86 obtained 
hydride of this acid would be FeO,, this oxide of by heating FeOO, to 850^’, the other with S.G 
iron has not beeniso^ted, but the corresponding 5-5*9 obtained by highly heating the first in N« 
oxide C|| Mn, MnOg, is knowi^ All the oxides of Magnetite crystallise in regular octaHldra, iao« 
Fe fcArm hydrate^ iff, Iront hydrated oxides oft morphous with Mn,04 (Bammelsberg). O.E, 
p. 67). FeO very readily and rapidly absorbs *000029 (Kopp). S.H. 24°-99® *16779 (Re|;nault,' 
O and changes to Fe20, ; at a very high tempo- A. Ch. [3] 1, 129). KF. [Fe*,0*] » 26,9B0 ; 
rature FCjOg parts with O, and is reduced to [FeO, Fo^O=n = 8,800 (Bertfielot, A. Ch, [6] 23, 
.Fe,04. • 118). 

Fkr:^us oxide. {Protoxide of iron.) FeO. Freparation.--l. By heating FeCO, toe. 850® 
This oxide cannot bo obtained free from Fe^O, in a current of COj (Berthelot, A, Ch. [5] 23 
by ppn. from ferrous ^Its and dehydrating the 118). -2. By heating FeCl,.2Nn4Cl in air^ Hauer, 

A. B. 13, 456).— 3. By heating FeO in a 
Preparatim.—l. Pure is heated to^. gentle stream of HCl (Deville, C. B. 53, 199). — 

800® in a streain of pure H (Wackenroder a. 4. By melting ferric phosphate with 3-4 pts. 

• Btromeyer, Ar. Ph. 86, 27). — 2. By heating fer- Na-BO^ (Debray, Ck B. 52, 935). — 5. By melting 
rous oxalate out of contact with air (Liebig, A. CaClg with ferrous sulphate in a closed crucibio 
95, 116 ; Moissan, A. Ch. [5] 21, 1911).— 3. By (Kuhlmann, C. B. 52, 1283).~6, By the action 
beating Fe.jOa for 20 mini^os to o. 500° in II or of FeFg on boric acid at a high temperature in 
COmV in GiO at 440® for 6 hours (Moissan, l.c.). I absence of air (Deville a. Caron, A. 108, 66). — 

4. By hdhting Fe in COg to c. 1000° (Moissan, 7. By heating Fed, with excoB^of Na^COj to 

I.C.). — 5. By adding ferrous oxalate to boiling low redness and washing with water (Liebig a. 
KOHAq (Boftger, J. pr. 76, 239). Wohler, P. 21, 582). — 8. By heating Fe m steam. 

Properties and Beactions.- An ivory-black 9. By long-continued heating Fe^O, to white- 
powder. According to Moissan (l.c.) FeO ob- heat (Sidot, C. B. 69, 201). — 10. By reducing 

• tained by neating ferrous oxalate, or reducing FoaO., in CO at 350° for about an hour (Moissan, 
Fe^O, in ^0 at 500°, is pyrophoric, burns to A. Ch. [5] 21, 223 ; cf. Bivnie, B. T. 0. 2, 273 ; 
Fe.jOa, and dicompbses water at ordinary tern- Ackermnnn a. Samstrom, B. 16, 783). — 14. By 
peratures ; while th»FeO obtained by heating Fe dehydrating FesO^.a^HjO at as low a temperature 
in COj at c. 1000° is non-pyrophoric, burns to as possible (v. Hydrates of ferroso-ferpe oxide, 
FCjO,, and does not decompose water at 100°. p. 57). 

Siewert (/. 1864. 266) says that pyrophoric FeO, Properties and Beactions. — A black, magne- 
producea by reduction of Fo^Oj in H, becomes tic powder; the crystals obtained by methods 4 ~7 
non-pyrophoric by remaining in an atmosphere (supra) arc black octahedra. According to Mois^^ 
of H for 12 hours after cooling. FcO is readily san (A. Ch. [5] 21, 223) and Berthelot (A. Ch. [5] 
oxidised to Fe-Pa (cf. Moissan, supra). It dis- 23, 118), FePi obtained by heating FeCO, in 00, 
solves in acids to form ferrous salts FeXj, X = Cl, at 350°, or by reducing Fep, by CO at 350°, or by 
OQ heating reduced Fe in H saturated with H^O, or , 

NOaf-~, (fee. in CO2 at 440°, has a lower S.G. than*F03O#> ‘ 

• produced by reductions at higher temperatures. 

Combinations. — The compound FeO. AljOjOc- or by strongly heating the first varietydn N ; the 
ours native as hercynite, and FcO.Crp, as first variety is said to be easiiy soluble in cone. 
chrome-ironstone; magn^o oxide of iron may HNO.,Aq, and to give Fo^O, when heated on Pt 
be regarded as FeO.FoP;,. The hydrate FeO.Hp foil ; the second variety is described as almost 
has been isolated (v. Hydrate of ferrous oxide, unacted on by boiling cone. HNO,Aq and 1^ un- 
p. 57). changed toFesO, by heat. Fe,04 is reduced to 

Fbbroso-febbio oxide. (Bloch or magnetic Fe by heating witfi 0, or by strongly heating in 
^ide of^ron.) FCuO^. This oxide occurs native H. With a little HClAq it gives Fe(9,Aq and 
in large quantities as magnetite. According to Fe^O, ; with more HOlAq it gives a solution 
Spring (Bl, [2] 50, 215) it is»pro<i|pced on the showing the reactions of both ferrons and ferric 
surface of iron which has been subjected to chl^ide. According to Lefort (C, B. 69,^79) 
great pressure ; the fosmatio^ of a fi^ of^this il^sCl, is obtained by cooling a solution of 
8)xide onriron tailAs the reason why tlie surfaces Fe,04.a;H20 in excegs of oone. HGlAq and eva- 
of the rails o4 railroads do not rust (Spring, l.o.). porating in vacuo ovy H2SO4 (v, Ferroso ferrie 
When iron is q^rongly heated in air as film (/lam- chloride, p. 56). Lefort (lx.) also degoribes a 
mer-scale) is produced consisting of Fe,04, mig^ed ferroso-ferrio sulphate— Fe,04.6SO,.lo^O — ob- 
with, or combined with, FogO, ; the outer layer tained by evaporating, over £^,804, solnuons of 
of this film contains a large ^atftity of VaP,, Fe,04 in H,S04; sa^s that arsenatci and 
the inner layer, which is blackish -grey and mag- phosphates of*Fe,04 also exist ; the solntioiis of 
cetic, is approximately 6FeO J'e.p, (Mosander, these salts are decomposed to a mixture cd fer* 

P. 6, 85 ; Berthier, A. CA^[2]4S7, 19 ; Beaujen rous and ferrio sidts by warming to 66°~70® (for 
B. M6ne, 0. B, 61,J1^ ; Manmen$, Bl, 16, 2^ hyAtes of Fe,©. v* Hydrates qf ferroso^fsrric 
Vfiloker, W. A. B. 66, W8 ; Gl*5a«i, A. 62, 89). oxide 0 p: 57).^ 

5. G. 6*453 (Playfair a. Joule, O. S. Mem, 8 , 81) ; • Ferric oxidb. (Peroamde, sesquioseide, or 

0*8, at 16*5° (Hmpath, P. M, 64, 821). S.G. of brown oxide, of iron,) 1^0,. Ooenn native in 
fwgnetits 0*1 to 5*18 (Kop»; Bam^lsberg). large quantities widely distribated as red homo* 
AcMrding to Moissan (A, Oh, [6] 21, aftS) two tite, specular iron ore, and martite. S.G>.fiaMos 
varieties of Fe,G4 exist, ondiaving S.G. 4*86 ob- (Bammelsberg; Kopp); edlcined, 

tomed byiedncing Fe,0, at 500% the other having 6*18f (Playfair a, Joule, 0. 8 . Mem. 8, 80) ; jppdL 

5*10 Qb^ed bj reducing Fe,0« at » higher 5*969 at lOdP (Merapdtb,.P. Aft 64, 821). 
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16®-^08® ‘ICCOS (RognauU^i4. Ch. [3] 1, 129). | 
O.B. -00004 (Kopp). Crystallises in hexagonal i 
forms, a:c ** 1:1*30637 (Bammelsberg). i 

PretMration.--l. By ppg. a ferric salt by j 
KH^q, thoroughly washing, and strongly heat- 
ing the pp.— 2. By strongly heating ferrous oxa- 
late air ; Vogel (J. pr, 63, 187) says this 
method gives a very pure product. — 3. By heat* 
ing ferrous carbonate in air.— By strongly 
heating ferrous sulphate in air; the product 
seems always to contain a little basic sulfjhate 
nnless the temperature is kept very high for a 
long tmie. 

The oaside is obtained in crystals by the fol- 
lowing methods:— 6. By heating a mixture of 
equal parts ferrous sulphate and NaGl, and 
washing with water ; the tefuperature must not 
too high, else some Fea04 is produced. —6. By 
heating FoaO, in a slow stream of HCl gas 

g Seville, O. jB. 62, 1364) ; in a rapid current of 
01, Fed, is produced.— 7. By melting Fe^Oj 
with GaCl, (Kuhlmann, C. R. 62, 1283). — 8. By 
the action of FeCl, vapour on strongly-heated 
limft (Daubr6, 0. B. 49, 143). — 9. By melting 
Fe^O, with borax and treating the fused mass 
with warm dilute HClAq (Haueri IF* A* B. 13, 
456). 

Properties,—k feddish-brown, very hard, 
Bon^n^netic powder; extremely hygroscopic; 
slight volatile at c. 3000° (Eisner, pr. 90, 
257). According to Malaguti a magnetic variety 
of exists {A, Ch* [3] 69, 214 ; cf. Lallemand, 
A, Oh. [8] 69, 233; Lawrence Smith, JB. 8, 183). 

lUactions. — 1. Heated to a very high tem- 
perature Fe^Os is partially deoxidised to FejO^ 
teidot, O. jB. 69, 201). — 2, Beduced by heating 
m hydrogen; according to Molssan (0. R. 74, 
1296) FoaO, (prepared from ferrous oxalate) is 
rednped to Fe^O^ by heating to 360° for an hour 
in H, reduced to FeO by heating to 500° for 20 
minutes in H, and to Fe when heated in H at 
700° (c/? Siewert| J. 1864. 266), Wright a. Luff 
(O. J* 88, 1) founu that the temperature at which 
reduction of FejO, by H begins varies from 195° 
to 260° according to the physical state of the 
Ferf), U8ed.-3. Beduced bj» heating in carbon 
monoxide ; to FOgO, at 860^, 4o FeO*at 600°, and 
to Fe at 700°-800° (M., l.c,\ cf. Gruner, 0. R. 
78, 28). Temperature a^hich reduction begins 
varies from 90° to 220° according to physical 
■tq^ of FcjO* used (W. a. L., /.c.).— 4. Beduced 
by heating with carbon to FogO^, and then, to Fe 
which combines with part of the C (v. Iron, ei^r- 
bides of, p. 68). •Beducticgi begins at 480°-450° 
(W. a. L., iuj.). According to Parry (0. H. 27, 
818) redaction of Fe^O, by 0 in a vacuum begins 
at above 400° ; at 1200° o. ] of the oxide is re- 
duced,— 5. Beduced to FeO by heating in a mix- 
ture of Mual volumes of carbon monoxide and 
dioxide (Debray, C. R. 46, 1018)^6. A mixture 
of carbon dioxide and cyanogen (6 vols. : I vol.) 
partiklly reduces Fe^O, to Fe at o. 600°-700^ 
0^, /. 1874. 266).— 7. Heated in ammonia 
Fe^ is produced (v. Iron, nUrtdee q/f p. ^9). 
8. OaforiMs formf FeOl, slowly at full xM-heat 
rWeber, P. 112, 619).w;8. Heated with eulnhwr 
jKL and FeS aft pmuced (Brescius, D. P. J*. 
lltf, 126W10« strongly in a rapid 

stream cf hydrogen chloride FeCl, and ILO are 
ftmned (DeviUa, O, m p, 1264).-11. Sl^hu- 
fsUed hydrogsfidouvo^ .dry Vofig ; with 


moist (B9.0,.a;M.p) FeS, S, and AO am 
formed (Wright, 0. J. 4d, 166; Bresoft#D.P./. 
192, 12^.— 12. Phosphoric chloride produces 
FeOls which then combinqi with part of the P01| 
forming Fe01,.POL (Weber, J* pr, 76, 4y>).— 18. 
FcgO, is slowly dissolved aoids, the*- more 
slowly the denser the specimen of Fe,0.; most 
easily dissolved by 16 times its weight of a 
boiling mixture of 8 pts. 8 pts. 

(Mitscherlich, J, pr. 81, 108).* After strongljt 
heating with alkalis, ^kaline oarbonates, or 
acid sulphates, FcaO. is readily dissolved by 
acids.- 14. FcsO, readily parts with O when 
heated with oxidisable organic compounds, ofi 
axpoBure to air 0 is again taken up ffiobin, O.JB. 
49, 600; Grager, A. Ill, ]t^). Moist Fe,0, 
(FesO,.fl;H.O) in presenoe df ordinary air serves 
as an oximser of various vegetable matters, e.j7. 
wood (^hlmann, D. P. J. 166, 81; of* F. 
Thfinard. O. R. 49, 2P9). 

Combinations. — 1. Fe,Oa is extrttndyjtejro- 
scopio ; it forms several hydrates by Obnibining 
with water. For conditions of formation, com- 
position, and properties v. Hydftttee of ferric 
oxide, p. 67.-2. With some more positive me- 
tallio oxides to iotmferrites {g.v. in ii. p.6471. 

Htpothetioai, fsbbio anhtdbidb. (?FeO|)f 
This oxide has not been isolated, a number 
of salts are known, which ^e beM regarded as 
derived from the hypothetical acid HjPe04, of 
which FeO* would be the anhydride. These 
salts are described under the heading Fbrbatkb 
( vol. ii. p. 646). In addition to the descriptions 
there given it is to be noted that when air is 
blown into hot oonc. NaOHAq containing 0. 84 
p.o. NaOH, a perceptible quantity of Fe is ^s- 
solved to form a colourless liquid, from which 
Fej,0,.a;H*0 slowly separates (Zimitt, Chem. 
Zeitung, 12, 366) ; possibly the solution con- 
tains a ferrate of Na, or, according to thh sug- 
gestion of Z.? a perferrate NaFeO* (?). 

Iron, oxybroinides of. Oxybromides of Fe 
are said to be form^ by evaporating FeBr*Aq, 
and by the action OTPofy^'^0 on FeBr*Aq or 
HBrAq (Ordway, J.pr. 76, 19; B6ohamp, J.. OA. 
[3] 67, 296 ; Soheufelen, A. 231, 167). 

Iron, oxychlorides ot The oxyohloridM of 
Fe are numerous and of complex composition ; 
they belong to the form a;Fe01,.yFq,0,.«H*0. 
They are divided into two oiasses, those which 
are soluble in water, and those which are in- 
soluble. 

mSolvJfle oxj^chloaides. Prepared by di- 
gesting freshly ppd. Fe^O^JcKfl Ih Fe€ll*Aq; alid 
by digesting excess of Fe*0*.a;H|^ ^ HdAq. 
By the •former Jnethod Ordway obtainea 
2FeOl3.2dFe.A {J. or. 76, 19). By the second 
meth^ B6ohamp (A. Ch, [8] 61, 296) obtained 
liqums oonfkinfng Fed* and Fe*0* in ratio 2:5, 
1:8, 1:4, and 1:5. All these solullons evaporated 
at 0. 40° give residues soluble in water; solutions 
^utaining mc8e Fe*0* t]^an the foregoing (up to 
lOFejO*) give ^dues on egaporation wmoh are 
insol. in watir. Soluti<giB of soluble oxychlorides 
are not decomposed by dilution or heating, bat 
addition of various acids* and Balt|, causes ^n. 
of FsiQiUrAO, luized with oxvchl^es, ishich 
are saAle in water. Frum sointiQns of solnblo 
oxyoblorides NH*A4 ppts. firee from 

chloride, wherou the to. obtained from fhf 
insol. oxychlorides conti^ chJmde, 


In$oluble oxi 

PeCSjjAq, by < 
HKOiin jHresenoe of a fit 
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da 


Prepared by 

— s. — a — 1» jrj to air or by 

laresenoe of a fittlo HOI (B^ohamp, lx»), 
^ v octkiu atodFeO^^, HCl is added in less propor- 
tion than 8H01 to FlOl, ; the solution is heated 


to IQOf*, and HNC^q is ^adually added ; a 
violent reaction tccurs, the nearly black liquid 
becomes yellow, and oxychlorides separate which 
are insol. in water. The composition of these 
^oxychlorides vyies according to the tempera- 
ture and the proportion of HCl used. Insol. 
oxychlorides are also formed by adding alkali to 
FeOl^Aq in quantity insufficient for complete 
ppn. These oxyohlotides vary in colour from 
yellow to brown ; they are slowly soluble in 
•HClAq; when heated they lose H,0 and HCl.*^ 

Iron, oxyflnorfdo of. By adding NHa^lq to 
a solution of FeF, a yellow salt of the oomposi- 
tion 2FeF3.3Fe.^03.4H,0 is obtained (Devillo, 
A.Oh,[d]^Q,85). ^ 

-^on, oaysulphide of. According to Bam- 
mreIslljerg»(P. 121, 339) the product obtained by 
heating FojO, in H2S gas to near redness is 
3Fe2S,.Fe203f 

Iron, reduced. Ferrum redactum. Very 
pnely dividgd Fe is obtained by reducing Fe^O, 
•in a stream of pure H. Beduced iron is very 
readily excised ; commercial specimens generally 
contain 40 p.§. or more of oxide. 

Iron, phosphides* of. Meyer in 1780, and 
Bejgmann somewhat later, obtained a phosphide 
of ; supposing it to be a new metal they called 
tt Hydrosiderum {Bert. Ges. d. naturforsch. 
frmnde [1781] 2, 334 ; Bergraann’s Opusc. 3, 
109), Several Fe phosphides' have been de- 
scribed. According to Freese (P. 132, 225) only 
three exist, Fe3p4, heP, and FegP. They are 
non-magnetic and almost infusible ; unchanged 
b^ coM HClAq, slowly acted on by boiling HClAq 
giving of their P as phosphoric acid and ^ as 
PH3 ; oxidised^ at ordinary temper^ure byHNO. 
md aqua regia. * 

i, PyJ'eatingFeJ^inPHsgasfH.Eose, 

heating reduced 
w tit PHj (Freese, lx.), A blue-grey 
powder, S.G. 6-04 j loses P by beating in H or 
CO, probably forming FeP, 

/r. in PH, for a long time 

(hreese, 4.0.); also by passing a mixture of H 
and P vapour over strongly Seated Fe-O., and 
-by the action of PH3 on .FeCl, (tl. Bo«e, Ic.). A 

oa hy HNO, 

or HClAq, nor ^ I^ • • . • ^ 

Fe,P. *7 pafts dry FePO, with I part lamp- 
blaok are coveftd with a layer of NaCi and heated 
to whiteiiess, and the fused mass is treated with 
o S remains as a grey crystalline solid; 

OjH.^74 ; unchanged by heating iij H, CA, or 
UOgJPreese, f.o.). 

^®f?^°Y^“gP*iosphide8.have been described 
m addition to those mentioned : according to I 

ImTk l!fi ' ^®^- 

Fe salts, Ob. 
*0,.^. tlfs toito 


■alts are the more stable ; as a class ferrous salts 
are readily oxidised to FeX,. Both series con- 
tain many well-marked and very definite com- 
pounds. Lefort (C. R. 69, 179) asserts the ex- 
istence of a few salts, e.g. chloride, sulphate, 
phosphate, corresponding to Fe,Oj (v. Ferroso- 
ferric oxide^ p. 61), Ferrous salts are*usually 
obtained by dissolving F^in various acids, qjr in 
the cases of the insol. salts by double decompo- 
sition from FeSO| ; they are for the most part 
Ml.en water ; a few basic ferrous salts are known, 
but the greater number are normal salts. Many 
double ferrous salts, especially with tlfc alkaP 
sulphates, have been isolated ; many ferrous salts 
are isomorphous with the corresponding salts of 
Co, Ni, Mn, Zn, and Mg, A double ferrous-alu- 
minium sulphate, S*eSO„ Al33S0,.24H20, is said 
to emst and to be isomorphous with the alums. 
Ferric salts are generally prepared by dissolving 
Fo303.icH20 in the different acids ; many basic, 
and numerous double, ferric salts are known ; ' 
the double salt (NH,)2S0,.Fe.,(S®,),.24H20 be- 
longs to the class of alums. The ferric salts are 
generally analogous to the persalts of Al, Cr, Co 
Ni, and Mn (c/. Iron group or elements). Th< 
following list comprises the more important salt* 
of Fo derived from oxyacids ; lor details w. Cab 
BONATE s, Nitrates, Sulphaibs, &o. : aniimofiates, 
arsenates and -ites^ borates^ bromateSf carbonates^ 
chlorals, chronics, hypophosphite, iodaies, 
molybdates^ niobates, nitrates^ perMorateSy 
pe^-iodates, phosphates and -tfes, selmates and 
•it^f silicates t sulphates and -ifes, tantalatest 
tclluratcs and -ites, thiosulphates^ Htanates. 
tungstates^ vanadates. 

Iron, selenides ol, Selenides of Pe seem to 
beobtained (1) by passing Se vapour over strongly- 
heated Fe ; (2) by heating the product obtained 
m (1) with Se (Berzelius) ; (3) by method (2) 
covering the mass with borax, Little (^1. 112?211) 
Obtained Fe2Se3 thus, S.G. 6-38 ; (4) by ppg. Fe 
salts by H2S0 (Beeb, J. Ph. [41 9, Iff 3).^ By 
heating Fo filings with Se to^e lness Divers a. 
Shimidzu (C. J. 47, 441) (d>tained FeSe, resem- 
bling FeSin appearance ; with acids yields HxSe. 

Iron, selenocyapides of. None has beenJso- 
lated ; Crookes (C, JT. 4, 12) mentions vai^os 
reactions which do not yield a definite salt. 

Iron, siUoide of. lyis doubtful whether any 
definite compound has been isolated. Silioides 
are apparently formed (1) by heating Fe with Si 
(Deville a. Caron, O. R. 45, 163) ; (2) by theao- 
ti^ <ff molten Fe on silicates. Hahn (A. 129, 
51J obtained a body approximately Fe.Si by 
fusmg 60 parts NoxSiF,, 20 parts Na. 60 parti 
Zn, and 22 parts steel, under NaCl. Other tx^ies, 
approximately FejSi and Fe,oSi„ are deeSribed hy 
Deville a. Caron (Ic.) and Halm (f.o.; of. Boufi- 

Bingault, A. CA. [3] 16, 16V ' * 

Iron, siUooftnoride of, FeSiP- ; v. Ferfmu 
fluoride, p. 66.^ • 


^’o 884» FeSj ; a suSsulphide, Pe.Si also 

profeably exists. Aooording toyGautier a Hallo 
Peau (O. R. I08 806) a 

J?B^S„ is formed by bating Pe in CS, for saveMi 
hours at 1800®-1400®. ' * MTeral 

<P S8idbyArfv«d»B 
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Fmaoufl sulphidb FeS. (Iron m(mosulpMd$ 
or protosulphide.) Ocoars^ometimes in meteor* 
ites ; also m combination wit^ NiS. 

Fonnatwn,—!. By heating FeS* with Pe 
until the mass is thorongl^y molten. — 2. By re* 
duoing FeS, in H. — 3. By the reduction of Fe,0, 
or fesrio salts by decomposing organic matter in 
p^pesenoe of sulphateC (Ohevreul, C. R. 43, 218). 
4. By gently heating ^ mixture 1 part S with If 
parts Fe filings moistened with water ; if a con- 
siderable quantity of such a mixture is ,made 
into a paste with water and covered with earth, 
the x£as8 after a time becomes red hot and 
evolves much steam which throws up the earth 
with some violence. — 6. By strongly heating 
Fe,0, or a ferric salt in HjS (Sidot, G. R. 66, 
1267 ; c/. Carnot, BL [2] 82.,162).— 6. By heating 
a mixture of Fe,0, and S in H (Bose, P. 110, 
120). — 7. By heating to redness a mixture of 
Fe,0, and excess of NajSjOs (Gibbs, Am. S. [2] 
87, 846). 

Preparation. — 1. A mixture of 8 parts Fe 
filings and 2 parts 8 is strongly heated in a 
covered crucible until the whole mass is 
thoroughly melted; if the temperature is not 
high enough some Fe remains and some Fe.jtS.« is 
formed.— 2. A white-hot rod of iron is plunged 
into molten 8 ; thq^ FeS formed flows oil ; the 
operation is repeated as long as any 8 remains 
(Gah& ; Bammelsberg, B. B. 1862. 681).— 8. By 
ppg. a ferrous salt by an alkali sulphide, pre- 
ferably NH« sulphide. 

PropertiiM . — FeS prepared in the dry way is 
yellow-Drown, lustrous, metal-like solid, crystal- 
lising in hexagonal prisms, S.G. 4-69. Non-mag- 
netic; not changed by heating out of contact 


bat this deodmposM to 


7eS (BiW, d.%. 66,1 , 

Fbbbio BULPmuB FeS,. (8esqu 
iron.) By heating a mlxture^of powdered Fel 
and S to redness, or by passing E^S over FejO, 
at 100° (Berzelius, P. 7, 893). A groenish- 
yellow mass; magnetic a6c«ra^ to Proust 
{Seller. J. 10, 64) ; non-magnetio according to 
Berzelius (l.c.). Vi^en heated, gives FegS,; 
when moist soon changes to a mixture of 8 and 
FcgO,; decomposed by dilut# acids forming « 
ferrous salts, H^S, and H2S.a;S. 

Combines with Fe^O, when heated with it. 
The product of the reaction of H^S on FejO, at 
somewhat above 100° is Fe20,.8Fe,S, according 
tb Bammelsberg (P. 121, 837). Combines with 
CuS to form CnSFegSg; ajee with K^S, NagS, 
Ag2S. These compounds may be regarded as 
9 ulphoferrites\ they belong to tiie form M'^FejS,, 
and are piroduced by fusing 1 partFe filings with 
6-6 parts S and 6-6^ parts alkaline carbonate; 
the Ag salt is obtained by adding A^K0a4(y0he 
K salt suspended in water {v. SchneidA*, P, 136, 
460; Prei8,I.py. 107, 10). FejS, is said to form 
a hydrate, Fe.^Sj.SHsO, a greenish^black pp. ob- 
tained by adding NH4HSAq to a ferric solution 
tontaining an oxidiser such as Cl^or a hypo- 
chlorite (Phipson, C. N. 80, 189). ' 

Ibon DisuLPHiDB FeSg. {Jron v^rrtes.) 

Oceurrmce. — In large quantitires ; in regular 
crystals as yelXofw pyrites, Ttnd in rhombic crys- 
tals as white pyrites. 

Formation.^!. By slowly heating a mixtura 
of Fa^Og, 8, and NH^Cl (W6hler, P. 87, 288).— 
2. By the action of CSg on Fe^Og (Schlagden- 
hauffen, J. Ph. [8] 34, 176).— 8. By heating Fe, 


^th air or in FeS prepared in the wet way or Fe^O,, with SOgAq in a sealed tube to 200° 
U an amorphous, greenish- black powder, which (Geitner, A. 129, 860). — 4. By passing HgS over 
on gently heating in air is partly changed to an oxide or chloride of Fe at a temperature above 
FeSQg ; it is slightly soluble in water. By ppg. 100° but below redness. — 6. B^ the action of or* 


FeS in a very dilute solution, and then dialysing 
away t]^e other products of the reaction, Wins- 
singer {Bl. [2] 4^), 452) obtained a very dilate so- 
lution of colloidal FeS ; the solution was green- 
ish-brown, oxidise^and coagulated very readily. 

Reactions. — FeS prepared in dry way; . . > . _ 

l?Qeatedin hydrogen^ or out of contact with air, ll parts S, is heated in a retort to a temperature 
is unchanged. — 2. Heated in stedm evolves H somewhat under red heat, and the product ia 
and HgS, and leaves a black magnetic mass con- 1 treated with dilute HOlAq (Berzelius) ; below 
taining FegO, (Regnault, A. Ch. [3] 62, 379).~ 100° the chief product is Fe^S,, and red heat 
8. Heated strongly in air forms FePa and SOj.— Fe^S, is formed.- -2. By mixing an alkaline per- 
4lf With dilute hydrochloric or sulphuric ca:id j sulphide selutidh^ with FeCl^q at 180°^or with 


ganic matter on water containing Fe anti sul- 
phates in solution. — 6. Glatzel (B. 23, 87) ob- 
tained crystals of FeSg by strongly heating FeClg 
with PjSg. 0 

Preparation.—!. An intimate mixture of 
2 parts FeS and 1 part 8, or of 1 part Fe with 


evolves HgS, and forms FeClg or FeSO,.-^. Oxi 
dised by nitric^ add.— 6. Heated with chlmrine 
from SgClg and FeCl,. * 

FeS prepared in the wet way; 7. Oxi- 
dises ki air at ordinair temperature, forming 
FegO|.jBHgO, S, andj^ uttle basic Fe sulphate 
(Wagner, D. P. jf 192, 131).-8. Slightiy 
soluble in water*, i^pd. by N^^HS.— 9. Soluble 
in sutphurous deid solution, mo in potassium 
eyani3a\»o^ikm (Goueront, 0. R. 76, 1276).— 
10. Slightit soluble in solutions of alkaliye 
phides^H. Very* easily decomposed by adds^ 
with.evolntion Qfg^S. '' c 

, FiBBoso-n&io BULPHXDS Fe,S4. {Magnetic 
miHphide of irgn.) •Occurs native as magnetic 
tprites in hexagonal crystals, S.G. 4*61 to 4*64 ; 
toe composition may be expressed as fl^eS.Fe^ 
9 is very seldom "I, generally »« 6 and^. 

Out pfwuotgjof the aotion of ^gS on stron^y 


FeSO,Aq at 166° (Senarmont, A. Oh. [8] 80, 129). 

• Properties.—A. bulky di^k-yellow powder, or 
orystallised in small brass-yelloi^ oubw and ocU- 
b^ra. Not magnetic. The rhombic form of FeSg 
oxidises ifi moist aif formiimFeSOgy 8, andHgSO. 
c Reactions.— 1. White iron pyrites, finely-di* 
vide4 yellow pyrites, or FeSg prepared in the 
wer way, oxidise in air, forming chiefly FeSOg, 
and at higher temperatures SOg and 'FegOg. — 
2. Calcined with carbon, gives OSg*— 8. Not 
acted on by<ifiZ«te aejj^; but decomposed by 
cone. hydroc}\}orie aoCa, fdving H^ and S.— 
4 . OxMised'by heating with oonc, mtrio add. 

Iron, telluiide of. Prodnoed by reduoixig fsr* 
lOUB tellurite in H (Berwslius). p 

QtON ALFX8 

KgFor (NH4)g]Saje,(SOJ,.84HgO. o. Axg^ 
Tof. i. p. 148; Sui^B4TII8» M. M. P. IL 
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IRON GROUP OF ELB^RNm 

• • 

ntOV OROFP OF BU^MEKTS. Qj}ie four neiia ni^fra, a name long given to the mineral 
•lementpijBOM, Nioksl, Cobalt, dnd Manoanbsb, pTrolusite. Oompodnds of Fe occur in large 
are mora or less olosely Connected. ^ Fe, Ni, and quantities, widely distributed ; compounds of 
Co ooour in meteorites, some of which also con- Mn are not so common, nor so widely dis- 
tain minute quantitits of Mn. The chief ores tributed ; and oou^pounds of Ni wd Go 
of Fe and Mn are oxides, carbonates, and sul- occur only sparingly. Fe, Ni, Co, and Mn are 
phides, of Ni and Co sulphides and arsenides, obtained by reducing the oxides withoohar- 
Fe has been known and used for ages ; Ni, Co, coal at high temperatures. The metals are 
and Mn have been known from about the middle all hard, lustrous, fairly nvilleable and ductile ; 
of the eighteenth century. The name is pro- they crystalliso in the regular system ; they 
fiablyaformoftlft Sanscrit word («> metal); are more or less magnetic; they are unacted 
the names nicks/ and cobalt are derived from terms on by dry air, but oxidise slowly in moist air; 
used by miners in the Middle Ages to express they decompose steam, and react witlF acids 
false or spurious metals, or minerals from to form salts. The following table presents 
which no nsefnl metals could be obtained ; ?nan- some of the oharaoteristio properties of the four 
gonsss is said to be a corruption from Tuaf- metals: — 


Atomic weights. 


UclHng-points 

(approx.) 

^ Spec, grave, 
(approx.) 

Atom, wei^U^ 
Spec, grew, 
(approx.) 

Occurrence and 
Preparation, 


ThenUcal pro- 
pertics. 


» I 65*9 j 58-6 I 68-8 

One compound of Mn (MnCy, and two of Fe (FeClj and FeCfs) have been 
gasified ; no Ni or Co compounds have been gasified ; specific heats of the four 
metals have been directly determined. Molecular weights unknown. 

1800°-1900® I 1600® 1 1600® I 1600® 


Occurs chiefly as 
MnOj. Obtained 
by reducing the 
oxides by 0 at a 
high temperature; 
Also by reducing 
the chloride or 
fluoride by Na. 


Physical prxh 
perties. 


Greyish - white, 
brittle, i^ry hard, 
lustrous, magne- 
tic. Melts above 
MF. of Fe. 




Oxidises easily in 
air; obthinfd 
by seducing ohl^- 
ide by Na is said^ 
not to iamish in 
ordinary air. Oxi- 
dised by healing 
in air. Ue- 
•omposessUdtn; 
■aid to deoompase 


Chiefly as Fe^O,, 
Fe.,Oj, and PeCO,. 
Obtained by redu- 
cing FejO, by 0, or 
GO, at a high tem- 
perature; also by 
reducing FogOg or 
FejO, in H, and by 
electrolysis of 
FeSO^Aq. 

Lustrous, greyish- 
white, very tena- 
cious; crystallises 
in regular cubes 
and octahedra ; 
magnetic. Ordi- 
nary iron, contain- 
ing from *2 to *6 
p.c. 0, is very hard, 
malleable, and 
fairly ductile. Fa 
obtainfld by redho- 
tion of Feg04 in H 
below 600® is pyro- 
phoric. By electro- 
lysis of NeSOfAq a 
, soft, A amorphous, 
brittle mass is ob- 
tained. 

Unchanged in dry 
air; in nyjist a^ 
forms Fe30,.a;HgO; 
heated in air or/), 
bums to Fe,04 and 
PeaO,. Decom- 
poses steam, form- 
ing 1*0404 and H. 
Dissolves In dilute^ 
aoids, almost in* 


Chiefly as NiAs Chiefly as CoAs,, 
and NiAsS. Ob- andCoAsS. Ob- 
tained by reducing tained by redu- 
NigOgbyCatahigh cing CojO. by 
temperature, or by heating wito CV 
heating in ]& or in 1^ 


Silver-white, very 
tenacious, hard^ 
ductile, malleable ; 
magnetic up to 
c. ^260® ; *orystal- 
lises in regular 
cubes and ootahe- 
dra. 


S^pel-grey, lus- 
trous, hard, very 
ductile at red 
heat and im- 
wards ; sonll- 
what malleable; 
magnetic ; crys- 
tallises in regu- 
lar cubes and 00- 
1 tahedra. * 


Unchanged In ordi- 
nary air; heated 
in aireor O burns 
®to NiO or NigOg 
according to the 
temperaturdt Del 
composes steam at 
red heat. Dissolves 
in dilute acids, but 
is un%oted on hy 


Unchang^ in or- 
dini^ air, heated 
in air or 0 boras 
00^04. decom- 
poses steam at red 
heat; decomposes 
NHitoNandH. 
Diss<flves in di- 
lute acids, but is 
nnsdrted on by 



cold water Blowly. 
Dissolves in dilute 
acids ; hardly 
aoiSd on by cold 
oonj.HgSO^. Oom> 
bines directly with 
01 and Br. No 
simple cyanide of 
Mn is known ; but I 
the acid H^MnCy, 
and salts derived 
from it, and also 
salts of tVvs hypo- 
thetical acid 
H,MnOy«, have 
been isolated. 
With acids forms 
two series of salts, 
MnXj and MnXj, 
of which the man- 
ganous salts (X 

-Cl, 5^, Ac.) are 

the more stable. 
Besides the oxides 
corresponding to 
the salts (MnOand 
Mn,Oa) other aci- 
dic oxides, MnO, 
and Mn-P,, have 
been isolated ; the 
acid HMnO^, and 
numerous salts of 
this acid, are 
known ; salts of 
the hypothetical 
acid HgMnOf are 
also numerous. 
Atom of Mn is diva- 
lent in the gaseous 
molecule MnGl,. 


sol. in cold oono. 
HaS04 ; unacted 
on by cold cono. 
HNO,. Combines 
directly with 01, 
Br, and I; also 
with C, and pro- 
bably with H and 
N. No simple cya- 
nide is known, but 
a large nuxQber of 
ferro- and ferri- 
oyanides, and also 
the acids H^FeCy^ 
and H^eOyj, have 
been isolated. 
Some ammonio- 
compounds are 
known. Bcacts 
with acids to form 
two series of salts, 
FeXj and FeXg, of 
which the ferric 

salts (X- Cl. 

<fec.) are the more 
stable. Ferrates, 
M'jFeO^, are also 
known, but neither 
the corresponding 
acidnor anhydride 
has been isolated. 
Atom of Fe ap- 
pears to be diva- 
lent and trivalent 
in gaseous mole- 
cules (Fed, and 
Fed,) ; perhaps 
also tetravalent 
(FeaCl^andFejCl,). 


cold cono. HNOf. 
Oombinefs directly 
with 01, Br, and I. 
Probably forms a 
nitride by heating 
NiOinNH,. NiOy, 
and many double 
cyanides are known, 
but no acids or 
salts correspohd- 
ing with ferro-, 
ferri-, mangano-, 
and mangani-oya' 
nides have been 
isolated. Some 
ammonio £ com- 
pounds are Known. 
With acids forms 
two series of salts, 
NiX, and NiX,, of 
which the nickel- 
ous salts (X = C1, 

<ftc.) are much 

2 

the more stablef* 
No salts in whiqh 
Ni forms part of 
the acidic radicle 
have yet been cer- 
tainly isolated. 


cold oono. HNO,. 
Oombines* di- 
•reotly with 01, 
Br, and I; also 
probably with 0. 
9oOy, is known ; 
also the acids ' 
H^CoOy, and 
H,CoOy„ and 
many salts de- 
rived therefroni: 
Very many 
* ammonio - com- 
pounds are 
known. With 
acids forms two 
series of salts. 
GoX, and ^ObX,, 
of whicn the co- 
balV^us salts (X 

Ao.) 

are nnuoh the 
more stable. By 
the^ac^on of mol- 
ten KOH on CoO 
a salt is obtained 
in whichOo seems 
to form part of 
the negative ra- 
dicle. 


General formulce and character of com 
.ooutufs.—Oxides.— MQ,M304,M,P3; also MnO„ 
MnO„ Mn,0,. Sulphides. — MS, MjS,, M2S3, 
MS,. Haloid compounds.— MX.^ or M^X,; 
alao FeX, or FejX, ; ? MnCI,, ? MnCl,. Salts.— 
SO PO 

MX, and MX,, X - NO,, ~\&o. ^Sflts 

oontaining l3[ in the acidic radicle.— 
where M » Mn or Fe; also N^MnO^ 
(? NaF^J ; also aMO.yFeaO,, where M ■■ de- 
cidedly positive metal. Acid s.— HMnO,. 

The oxides MO are basic. They react with 
acids to form salti^ MX,. MnO and FeO are 
readily oxidised by standing it air, FeO very 
rapidly. NiO and CoO, on the other hand, are 
obtained by heating the higher oxides in air. 
The oxides M,0, are basic, fonping salts* MX,. 
In the case of Mn only a few salts correltpot^ing 
to MjO, are kno^, e.g, Mn,(S04),. In the cases 
of Ni and Go ^the iialts cof M,0| are hardly 
known ; the oxides dissolve in cold cone, acids, 
probably forming salts ; but on warming salts of 
MO are obtained. Both Fe,0, and Mn,p, show 
leebly acidic properties, as th^ combine with 
soma mofs basic oxidein C«0, BaO| *Zn0. 


I The oxides M3O4 react with acids, for the most 
I part, as compounds of MO with M2O,. Fe304, 
however, is said to produce a few corresponding 
salts, e.g. FoaClg and Fea(S04)4. It id doubtful 
whether Af nO, ^orm any corresponding salts ; 
with acids it usually evolves 0, and forms man- 
g^ouB |alt8 Mi^,. It combines with several 
more positive oxides, e.g, GaO or Bap, to form 
compounds a;Mi ‘O.^MnO,. MnQ, ana Mn,07 are 
extremely unstable acidic oxides. The acid of 
^ngOj, viz. HMnO, or H,Mn,6„ is known, and 
I from it a large series of salts has been obtained. 
Th4 acid *oi ' MnO, (H,Md 04) bas not been 
isolated ; but the manganates M*,Mn04 aro well- 
known salts. Ferrates, M>,Fe04, corresponding 
to the mangaeat^s, are known, although neither 
^the acid H.3Fe04 nor the anhydride FeO, has 
been isolated.* 

The aulj^hides MS\re basic ; bntMi\^ shows 
slightly acidic properties. MnS forms a com- 
poundewith the very positive K,^^(K,S.8MnS) ; 
CoSf on the other hiuid, combines with the 
slightly negative** AsB, (2(^SJL8,SJ. Fe^ 
forms oompovwtds with A^S, OuS, whidi 
may be regarded as sclphofexiritei. ^ 





IRON GROUP 

tSs MX? or are 
generallr formed by direct cmion of the elements, 
^80 by dissolving .the oxides MO in the haloid 
acids HX and evaporating. Fe is the only 
membit of the whidlb certainly forms 

haloid oompoand^bontaining more halogen than 
MX,. There are, however, indications of the 
existence of MnCl,, and MnOl,. The haloid 
eomponnds whiq|i have been gasified are MnCl,, 
^eC^ and FeCl,. There are no indications of 
the existence of gaseons molecules Mn,Cl4 ; but 
the V.D.8 of ferrous and feme chlorides point to 
the existence of the gaslous molecules FeCl, and 
FeClj at high temperatures, and Fe^Ol, andFe,C[, 
at lower temperatures. 

The salts of th8 metals of the iron group be- 
long to the series MX, and MX,, where X = NO,, 
CIO,, iSO^, iCOj, JPO4, &o. Fe forms many 
salts of both series; Mn^ forms chie^y man- 
gai^ns 8altaMnX„ but a f^ manganic salts are 
knovhg e.g. Mn,(S04), ; Ni forms only niokelous 
salts NiX^ The oobaltic salts are represented 
by a few doul^e salts, e.g, Go(NO,),.3KN02; but 
the cobaltous salts arenumeroos. Ferrons salts I 
are perfectly definite, but are fairly easily oxi- I 
dised to ferric. Ferric and manganic sulphates j 
form alums, K,S04.Fe2(or Mn2)(S0J,.24H,0. • 
Many of tfte ^alts dIdX, are isomorphous with 
the corresponding sal^ of Gu, Zn, Mg, and Cd. 

The only member of the series which forms 
acidic oxides that have been isolated is Mn 
(v. supra). Permanganic acid, HMnO,, has also 
been isolated, but no oxyacid of Fe, Ni, or Co. 

The iron elements exhibit analogies with 
several other families of elements. Their rela- 
tions with the elements of Group III., especially 
with Al, Ga, and In, are shown in the composi- 
tion of the salts MX, ; in the existence of alums, 
•.p. K^04.M2(S04),.24H20, where M = Al, Ga. 
In, Fe, or Mn ; also in the existence and disso- 
ciation of the gaseous molecules Fe^Gl,, Al^Cl,, 
and Ga^Gl,. The analogies shown by Ni and Co 
to the Al family are very sl^ht. 

The iron family is distantly connected with 
the halogens. This is shown in the existence 
of the salts NjMO,, where M»Mn (?Fe), Cl, 
or I. 

The relations between the iron family and 
the chromium family of Group YI are fairly well 
marked ; the MX, salts are similar^ the CrX, salts ; 
MnO, resembles CrO, in being acidic afid forming 
salts Mi,Mn04, analogons to and isomorphous 
wj^h the ohroma|es; •Femte8,Mi,Fe04,*are also 
known, although neither FeO, nor H^e04 bets 
been isolated. IdnO, is not u^ike CrCL in some 
of its reaction!. The empho-ferrites, e.p. 
OuFetS,, resemble the sulpho-chromites, s,f 
ZnCr,S^. The relations of Ni and Co toothe 
Or family are chiefly shown in the formulas of 
the niokelous, co^ltous, and chromous salts, 
MX,; in the existence of jnapy ammonio- 
cobalt and ammonio-idiromiuni compounds. 
The formation of tUb cyanogen acid H4MCy., 
and of salts of H,MCy., wfcere M-Sn, Fe, Co, 
or Cf, is a point cd similarity between Ck and the 
Iran family. • ^ 

The composition of the salts Vx, is eSxgilar 
to ^at of the salts of Group H. ; so far as pro- 
these salts most resemble those of the 
od^d ^es mefn^ of Qtonp it. Mg, 2n, and 
vd; the ammoaio-sompotmds of w also raoall 


OF EUSilBNTS. a? 

the ammonio-oompdunds of Hg which is an 
odd-series member of Group II. 

There are some resemblances be^een Cu 
which belongs to Group I* and the iron mements; 
thus the salts kDL, resemble in many respects the 
cupric salts CuX,; there are many amflionio- 
copper compounds: numei^us double (^anid^ of 
Cu exist and some of those are probably derived 
from a cyanogen acid H,Gu2Cy4. 

Finally some of the physical properties of the 
iron family resemble the properties of the two 
other families of Group VIII., viz. Rh, Ru, Pd, 
and Os, Ir, Pt.; this resemblance is carried out 
in the formula of some of the salts, and in the 
existence, and in some cases the composition and 
properties, of numeipus complex cyanides; these 
complex cyanides are indicated in the following 
table : — 

H«MCy. and salts. H.MOy. and salts. 

M«>Mn,Fe,Co; Os.Bu M»Fe,Go;Ir 

Salts of H.MCya (aoid not isolated). 

M = Mn‘,Bh. 

The acid H2PtCy4 and salts of this acid exist ; 
salts of H2PdCy4 are known. It should bo noted 
that Ni does not form nicUelo- or niokoli'Cyanides 
analogous to any of the complex cyanides for- 
mulated above, but only ordinary double 
cyanides. • 

The position of the iron family of elements 
in tho classification based on the periodic law is 
somewhat peculiar (v. Table on p. 204 of vol. ii.) 
Mn is placed in the even series of Group YU. ; 
the only other members of this group as yet 
known are the halogens. Fe, Ni, and Co form a 
division, or family, of Group VIII. ; the othe» 
families of this group are (I) Bh, Bu, Pd, and 
(2) Os, Ir, Pt. The iron family should therefore, 
strictly, include only Fe, Ni, and Co ; Mn has Been < 
included in this family because of its close rela- 
tions to Fe ; but because of its position Group 
YU., Mn has also been included in the halogen 
family (v. Halogen elements, vol. ii. p. 604). 
Each of the three families which together con- 
stitute Group YHIyis separated from the oth^ 
by many eleyients; the analogies between these 
families cannot be very close. The iron family 
is preceded in order 0# atomic weights by a 
series of elements, which begins with the very 
positive element E and ends with the elem^t 
Cr which is both metallic and non-metallio ; tne 
iroiUalhily is succeeded by series 5 which begins 
witn the undoubtedly metallic Gu and ends wi^ 
the no less undoubted ^on -metal Br. The iron 
family forms one of the turning-points in the 
swing of properties from very positive ^o very 
negative ; the next similar turning-point is marked 
by the second family of Gjfoup YIII., Bh, !$n, 
Pd ; and the third turning^oint is marked by 
the last family dl Group YIIL, Os, Ir, Pt. Recent 
researches show that do and Ni are perhaps 
^separable each into two other elements, v, 
Niokzl if this ^lume. In connection with this 
artiofe V , Ohoomium oboup oieiUBmiNTS, voL ii. 
p. 168; OoppBB OBOUP op blbmeiits, toL ii. p. 
250; Eabths, ubtals of the, wol. ii. p. 4!4; 
Halogxn blbmbnts, vol. ii. p. 664 ; Nobxji xbtw, 
.in this vol. For detailed propertiee of the mem- 
bers of Ithe iron group v. Cobalt, toL ii. p. 217 ; 
Ibon, this voL p, 51 ; Mamoanb8» and Nxdkbl, 
InthisvoL M.M.P.M. 
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«WAM1C ACID. 


ISAXIC AGIB 17. ISATIK. ' 

I8ATANE V. ISATYDE. 

ISATIP ACID 0*H,N0, 

C«H4(N HJ .CO.CO.^H. o-Amido-phmyl-ghjoo^lie 
acid. Formed, as potassium salt, by boiling 
isatin with cono. KOH^q (Laurent, A. Ch. [3] 3, 
Bll'y Erdmann, J. pr. 24, 13). Obtained synthe* 
tioally by reduction of 'an alkaline solution of o- 
nitro-phenyl-glyoxylio acid with ferrous sulphate 
(Claisen a. Shadwell, B, 12, 353). By decom- 
posing the lead salt with H^S and evaporating at 
atmospnerio temperature in va>cuo isatio acid 
may be obtained as an amorphous white powder, 
soluble in cold water. The acidified solution 
deposits, after a while, crystals of isatin, which 
is its anhydride, and the separation may be 
hastened by warming. With acetone in alkaline 
solution isatic acid forms {Py, 3) -methyl-quino- 
line {Py, 1) -carboxylic acid [241°]. Ita. silver 
salt forms microscopic needles (W. Pfitzinger, 
J,pr, [2] 33, ‘ 100; Beyer, J, pr. [2] 33, 4161. 
Acetophenone gives, in like manner, phenyl- 
^ quinoline carboxylic acid. 

Salts.— KA': faint yellow crystals, which 
dissolve in cone. EOHAq, forming a deep violet- 
red solution, turned yellow on dilution with water. 
Its solution gives a (yellow flocculent pp. with 
lead aqetate, and, when concentrated, it is also 
ppd. by BaCI,. — BaA', (at 160°) : scales. — AgA' : 
b^utifii) yellow prisms, sol. water. 

Acetyl derivative CeH^(NHAc).C0.C02H. 
[160°]. Obtained from acetyl-isatin by dissolving 
in cold dilute NaOHAq and ppg. with dilute 
(Suida, JB. 11, 686). Needles (from alco- 
hol). 81. sol. cold water, m. sol. alcohol, ether, 
i[nd benzene. Boiling HGlAq converts it into 
isatin. Sodium-amalgam reduces it to the acetyl 
derivative of a-oxy-o-amido-phenyl-acetic acid 
*0JH4 (NHAc).CH( 0H).C02H, which forms colour- 
less needles [142°] converted by HI into oxindole. 

Chlofo-isatic acid C„H,C1 (NH^l.CO.CO^H. 
From chloro -isatin by warming with KOHAq 
(Erdmann, J, pr, 16, 839; 24, 6; A, 83, 129; 
Laurent, A, Ch, [8] 3, 878). Not known in the 
Ir0& state, since, when its Vialts are acidified, 
ohloro-isatin is formed. — KA' : 'light-yellow 
flattened needles (from ^Icohol) ; v. sol. water. — 
BaA'^aq : pale yellow needles.— BaA', 8aq : bril- 
liant deep-yellow laminsB. — PbA', 2aq ; brilliant 
yeifow g^tinous pp., which in a few minutes 
changes to scarlet PbA'^aq. — AgA': light-fellow 
pp. ; sol. boiling water. — The cupric 8a\^ is 
ppd. as a brownish-red powder, which changes 
to blood-red. 

Di^jidoro-isatio acid 0,H,C1,(NH2).C0.C0,H. 
Formed by dissolving di-chloro-isatin in hot 
EOPtAq. Separates on addition of HCl as a 
yellow pp., which, efbn when exposed over sul- 
phuric acid in vactu) in the co\l, splits up into 
water and di-chloro-isatin. It dissolves in water 
forming a light-yellow solution, which becomes , 
turbid at 60° and deposits di^hloro-isatin. — 
EA' aq t yellow ^aminie. — BaA'2 2aq f gq)den 
needles.— CuA',:^ reddish-brown pp. changing to 
* greenish yellow^ and* criieison. — AgA': small 
yellowish needles (from hot water). 

Bromo-isatio acid 0,H,Br(NH-).CO.COaH:. 
Formed by warming bromo-isatin with Mueous 
caustic potasb (Gericke, J.pr. 176, 267). The 
Ires acid splits up at once into watar and bromo- 


isatin.— S a': eiOiily sohiblecauliflower-Ii^ crys- 
tals.— NaA': warty crystals.— BaA', 8aq:^ellow 
prisms.— OuA', 2aq: red granular pp.— PbA',2aq ; 
yellow pp., changing to a scnrMt crystalline pow- 
der. — ZnA'2 2aq: brownish pp., changing(^ red 
granular powder. — AgA': l^ht-yellow needles 
(from hot water). 

Di-bromo-isatic acid C4H2Br2(NH2)C02H. 
From di-bromo-isatinand hot KOHAq (Erdmann, 
J. pr, 19, 860). The free acid i/ ppd. by adding 
HCl to a cone, solution of the E salt as a light- 
yellow powder, soluble in a large quantity of 
water. By desiccation, even at 16° in vaetto, it 
is decomposed into di-bromo-isatin and water.—' 
EA'aq : pale yellow needles, v. si. sol. water. 

Ethyl ether IStik!. [106*^]- From the sil- 
ver salt and EtI (Baeyer a. Oekonomides, B. 16, 
2099). V. sol. ordinary solvents. At 110° it 
gives di-binmo-isatin. 

Sulpho-isatic acid 

C,Ha(S02H)(NH2).C0.C02H. From' isatio ^1- 
phonic acid and excess of alkali (G. a. A. Schlie- 
per, A. 120, 12). Only known in its. salts, which 
are converted by mineral acids into isatin sol- 
phonic acid. — KoA"aq: waxy-yellow prisms, v. 
sol. water. — BaA" 3aq : long silky lemon-yellow 
needles ; v. sol. boiling water, insol. alcohol.— 
PbA"l.^aq: yellow needles^ v. |pl.^ water. — 
AgjA" l^aq : pale yellow i^edles, si. sol. water. 

Isomeride of isatic acid v, m-AmDO-PBSNTL- 

OLTOXYLIC ACm. 

p-Methyl-isatic acid. Acetyl derivative 
CeHs(CH,)(NHAc)CO.C02H. [172°]. Small 
white needles, soluble in alcohol and hot water, 
very sparingly in ether, benzene, ligroin, and 
CS.,. Formed by the action of cold aqueous al- 
kalis upon acetyl-p-methyl-pseudo-isatin. 

Ethyl ether of the acetyl derivative 
C,H,(CH,)(NHAc)CO.C02Et. [79°]. 'White 
glistening piates; insol. water. Formed by 
boiling acetyl -p-methyl-pseudo-isatin with dilute 
alcohol (Duisberg, B. 18, 198). 

Amide of the acetyl derivative 
0,H3(CH,)(NHAc).C 0.C0NH2. [141°]. Formed 
by (he action of alcoholic NH, on the acetyl de- 
rivative of methyl-\^-isatin (Panaotovid, J, pr, 
pj S3, 72). Trimetric prisms (from alcohol), 
insol. water. 

I8ATILIM Isatin. 

I8ATIttIDE%. Isatin. 


•iSATIH C.a.NO,‘ ij, 

(stable f<)(m) or (transition totm 

m pseudo-isatin. Anhydride of isatic acid, 
o-Amido-phen'^l-glyoxylic lactim, [201°]. 

Eorma^on, — 1. Discovered simultaneously by 
Laurent {A, Ch, [8] 8, 871) and by Erdmann 
(J. 24, 11) as a product of the oxidation of 

indigo by niti^ aiaid (L.) or chromic acid (E.).— 
2. By oxidi^ng amido-i^indole with FeCli, 
nitrous aoit, or OuCl^aeyer, B, 11, 1228). The 
oxindole may be oolained from phenyl-aoetio 
acid by nitration and reduction (J^aeyer, B, 11, 
683). and converted successively into nitroso- 
oximole and amido'Oxindole.— 8. Prepared 
boiling o-nitro-pb^nyl-propioEo add with alkalis 
(Baeyer, B, If^ 2269). tali leaotioii poadbly 
lakes place as follows : 
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“ ®«^*<CS).CHO ■*■ ■*■ 

“OiH4'^(i^3qqj[+ C0,+8H,0 

“ + <^» + 

256).— 4. Together with 
®**(CaIl4.00aH)2, by dissolving isatogenic ether in 
aqueouaNa,00, <Baeyer,B.16,66).— 6. From iaa- 
togenio acid by dissolving in HgSO. and adding 
• water (Baeyer, B. l4, 1742).— 6. By oxidising 
carbostyril with alkaline KMnO^ (Friedlander a. 
Ostermaier, B. 14, 1921).— 7. By boiliignitroso- 
(7)-oxy.carbostyril with oskio. HClAq (Baeyer a. 
H«n^ka. C. 16. 2217).— 8. By heating an- 
FeSO^ and dilute ammonia 
(Schillmger a. Wleiigel, B. 16, 2224). 

Preparatfbn.—!. Finely-powdered indigo (50g. 
of 66 p.c.) is made into a thin paste with boiling 
water, and a dilute solution of CrOj (30 g.) is 
*added. The liquid is boiled till it begins to froth 
strongly, ^d is t^n filtered hot, when isatin 
separates cooling. The yield is moderate 
(2 g.) (S<vnmaruga, A. 190, 369).— 2. A mixture 
of indigo (100 pts.), boiling water (300 pts.), and 
nitric acid (70 pts. of S.G. 1*36) is boiled for two 
minutes, diluted with boiling water (2000 pts.), 
boiled for five minutes more and filtered. The 
isatin separates on cooling. It may be purified 
by dissolving in aqueous KOH, adding HCl as 
long as it forms a black or brown pp., filtering, 
adding more HCl to the clear yellow filtrate, and 
washmg the red pp. of isatin (Forrer. B. 17. 
976 ; Hofmann, A. 63, 11). 

^ Properties. — Yellowish - red * raonoclinic 
prisms ; n:6:c = -425:1: -603; g = 86°18' (Bodewig, 
A. iC. 4, 6j). Has no od^r, but a bitter taste. 

^ u ® boiling, water, forming a 

reddish-yellow solution. V. e. sol. alcohol, si. 
sol. ether. The alcoholic solution imparts an 
unpleasant odour to the skin. 

Reactions. — 1. It is not attacked by dilute 
nitnc oc^, but a stronger acid forms nitro-o-oxy- 
benzoio acid, while cone. HNO, forms oxalic 
acid.-- 2. Nitrozis acid, acting •upon isatin sus- 
pended in water, forms nitro-o-oxy-benzoio acid 
^o^ann, A. 116, 280^; wh^e, in pr^tscnco of 
«*cohol, »trous»acifr forms benzoic acid (Baeyer. 
a. Enop, A. 140, 4). — 3. Chromic acid in pro- 
aence of acetic geid forms iflitoio aoid^ 

CA<‘g*>O.OH + o - OA<r . . On 

«ie other hand, soetyl-isatin 

feeing a derivative o( pseudo-iaalin, yields acetyl- I 
o-amdo-benzoio ^d ' C,H,(NHa 5.CO-H on" 

oiSi.lt; OWnne and bromine form 

pr^nots ot snbstitotion.— B. Gold aqueous 

gSwSf “•««on, which on 

feofli^ iiimediately becomes yeUow, and*then 
i»atate. -If the eolation be 


given off.— 6. Aqafons ammonia forms isamio 
acid. Alcoholic NH, gives a variety of products, 
called by Laurent imesatin, imasatin, amisatin, 
isatimide, and isatilim. By heating icatin with 
alcoholic NHj in scaled tubes Sommaruga (A, 
190, 371) obtained dl-imido-isatin, oxy-ih-imidov 
isatin, and deoxy-imido-i^atin. — 7. Isatin com- 
bines with alkaline hisu^hites, — 8. 490^ has no 
action.— 9. HjS gives df-thio-isatyde. — 10. 5o- 
dLiim anmlgam reduces it to isatyde 0,«H,XOs 
ana dioxindole OgHjNOy — 11. Ammonium sul- 
phide reduces it to isatyde. — 12. Zinc and dilute 
H2SO4 form isatyde.— 13. Zinc-dust anda little 
dilute HCl form isatyde and dioxindole (Baeyer, 
B. 12, 1309). — 14.^ Zinc-dust added to a cold 
solution of isatin in HOAo forms a colourless 
solution (? of isallin hydride) which becomes 
coloured again on exposure to the air, isatin 
being reproduced.— 16. Aqueous HI (S.G. 1-4) at 
100° forms isatyde. At 140° it forms a dark- 
green insoluble mass, whence jailing alcohol 
leaves a dark-grey residue, isatoohlorin 
(Ca^II.^NjOj ?), whilst the alcoholic solution, 
mixed with water, gives a pp., whence ether^ 
extracts red isatopurpurin (O.jLn.O.?), 
\\diile white is a tone (Cs.^H^iNgO, ?) remains nn- 

dissolved (Schiitzenberger, Bl. [2] 4, 170). 

16. PCI4 forms ‘ isatin chlbride » (Baeyer, B. 19, 
456). — 17. Hydroxylamine forms nitrcMo-oxin- 
dole or isatoxim.- 18. Alcoholic KOy has no 
action. — 19. A solution of isatin, warmed with 
phenyl-hydrazine, forms a pp. of the phenyl-hy- 
drazide.-20. In presenceof H^SO, or ZnCl, isatin 
forms condensation products, with (2 mols. of) 
toluene, phenol, di-methyl-aniline, thiophene, 
&c., by elimination of water (1 mol.). Thus, 
phenol and H.^SO^ give di-oxy-di-phenyl-oxindole 




toluene gives di-tolyl- 


™ solution be 
dMunposition md- 
y takes j^sce, aniline and hyd^gen being 


oxindole, while di-raethyl-aniline gives tetra-* 
methyl - di - amido - di - phenyl - oxindole [234°] 

(Baeyer, B. 18, 2642).— 21. When hefted with 
phenyl cyanate, for three hours It 130°, it foims the 
anilide of isatin *'-carboxylto acid, which crystal- 
lises from alcohol in needles [180°-185°] (Gum- 
pert, J. pr. [2] 31T 120 ; 32, 283).— 22. Bhmyl 
meriMptam^ added to a hot alcoholic solution of 
isatin, forms silky qpedles of a compound 
insol. water, but decomposed 
by hot benzene into its components (Baumann. 
B. 18, 890). — 23. By boiling with m-amido-hen- 
ZOIC Qfikl and alcohol there is formed an acid 
wliich is termed isat-amido-benzoio acid 

^mamidegvfos, in like manner, the conrespond- 
ing amide [0. 280°] (Schiff, A. 218, 192).— 
24. Heating with tolylene-diamine forms C..BU.N. 

ber^° a"^ 237 ^^ 4 )^*^°^*^^^^ ^ quinoxaline (mns- 

Metallic derivatives.— CyH^AgNO.: ob- 
tai^d by mixing isatin with water at 0°. adding 
mol.)*followed immediately by AgN^ 

(1 mol.7 (Baeyer a. Oeconomides, B. 16. ®2093] 
itea pp.— OgH^^NOjjNH,. ^8rmed in presence 
of ammonia (L.).-*Cu(0|H4NO^H,),. Pipm 
oupno acetate and an aramoifiacal solution of 
isatin (Laurent). Brown pp,— Potassium, 
isatin IS present in the violet-red solution ob- 
taineff^by diss^vmg isatin in conp. EOHAq, 

Indophenins vsactiofiei^Ji sdmtion of *f f 4 ** ! 
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in cone. H.^S04, gfiaken with ^ncene containing 
thiophene, is coloured blue, through foromticn 
of indophenine (q*. v.). A similar reaction is 
given by yiost derivatives of thiophene. 

Combinations wibh bisulphites 
OgHiNO^KHSOj 2aq. Formed by boiling isatin 
with aqlieous EHSO, by saturating a solution 
of potassium isatate with SO, (Laurent). Large, 
pale-yellow tables ; v. sol. water and boiling 
alcohol, sL sol. cold alcohol. Gives with lead 
acetate a pp. of isatin and lead sulphitb. — 
GhH^N(L(NH 4 )HSO;, : pale yellow tables, si. sol. 
cold water.— ChH,NO,(NH,C,H„)HSO, (Schill, 
A, 144, 49).— CANO,(NH,Ph)HSO,. Crystals; 
T. sol. water (S.). 

Prepared by heating isatin (1 pt.) with Ac-^O (2 
pts.) for 4 hours (Suida, B. 11, 684). Yellow 
neemes (from benzene). V. sol. benzene and 
alcohol, si. 80^ cold water. Besolved into isatin 
and acetic acid by boiling with water, or, more 
readily with HClAq. Gold NaOHAq dissolves 
^.it, forming CaH4(NHAc).C0.C02Na and, on 
warming, isatic acid. Chromic acid in HO Ac 
oxidises it to NHAo.G4H4.GO2H. 

BenBoyl-tft-iaa^in 04H4<;^j^g^^C0. 
From ifitin and BzCl (Schwartz, C. R. 66, 1050). 

Oxim C.H.NA*-.«-0^4<nJc(OH)> 
oxim, Nitroso-oxindole. [o.202°]. Formed by 
passing nitrous acid into a 1 p.o. aqueous solu- 
tion of oxindole (Baoyer a. Enop, A, 140, 34). 
Formed also by boiling diazo-nitroso-oxindole 
chloride with alcohol and HCl (Gabriel a. R. 
ifteyer, B. 14, 2332). Obtained by treating isatin 
with hydroxylamine (Gabriel, H. 16, 618 ; Baoyer 
a. Gmnstock, B, 16, 1706). Ve^ slender golden 
*neeue8. Decomposed by fusion. V. si. sol. 
water, sL sol. alcohol. Dissolves in KOHA<], 
forming*a dark reddish-brown solution. Not 
decomposed boiling aqueous KOH. — 

G^^AgNsOs! orange«pp., got by adding dilute 
NH, to an alcoholic solution of isatin and AgNO,. 
Dflips up to a brick-red powd#r. 

MonO’ethyl-ather of the oxim 

Isato - ethyl - oxim. 

[188^. Fine yellow needles, soluble in caustic al- 
kalis ; formed by the action of ethyl iodide on the 
silver salt of isatoxim. By successive trei^ment 
with zinc>dust and. HOAc and with FeOl, ^ is 
converted into i&tin. • 

Di-ethyhether of th§ o»im 

Mhyl.i$ato^thyl- 

oxim. OrystaUine solid ; formed by the action of 
ethyl iodide on the silver salt of the mono- ethyl- 
ether (Baeyer a. Comstock, B. 1706). 

Oxim of ^-isatin OA<n^C=NOH. 

Uonitroso’^-indoocyl, Formed 1^ the actibn of 
nitrous acid on ethyl-indoxylio acid • 

Flat yellow needles. 

Decomposes at*about 200°. Sol. alkalis and 
reppd. by CO2. With phenol and H,S04 it does 
not give Liebermann’s reacticn. Reduction with 
sine-dust followed by oxidation with^Fe.CL 
yields isatin. * * 


Ethfl tth^r of*the oxim of 
O.H,<]^>0(NOEt). From •f'-iBatoziniTKOH, 

and Etl: yellow plates; ^ssolves in sodium 
ethylate with a blu^colour; reduction with zinc- 
dust followed by oxidation ^with Fe^Olf^yields 
isatin. Forms a violet solution when warmed 
with i^ueous NaOH. 

Di-ethyl-derivative of the oxim of 
♦ -tsaiin 0,H4<;^j>C(NOEtf: [99®]; yellow • 

needles, sublimable, easily soluble in alcohol and 
ether, sparingly in hot wo|er, insol. alkalis. On 
reduction with zinc-dust and oxidation witl^ 
Ft^Gl^ it yields ethyl-pseudo-isatin (Baeyer, B. 
15,782; 16,2191). 

Phenyl^hydraeide €^,4%[„N20. [211®]. 

Fine yellowish -red needles. Formed as a yellow 
crystalling pp. by boiling a solution of isatin in 
1,000 pts. of water wil^ phenyl-hydrazine hydro- 
chloride (q. V.) ; the pp. is quite distrnot with a 
solution of 1 in 20,000 (E. Fischer, B. 17, 87 y). 

Chloride C.H.CmO i.e. 0.q,<^>C0l 

[c. 180®]. Formed by warming isatin (5 g.) with 
PCI, (7g.) and benzene (9g.) (Baeyer, B. 11, 
1296; 12, 456). Brown needles. Decomposed « 
on fusion. V. sol. ether, forming a blim solution. 
Decomposed by moist air. ^otai^ inverts it 
into isatin. HI gives indigo; zinc-dust and 
HOAo do the same. 

Chloro-isatin O2H4CINO,. [243°). S. -1 at 
0® ; o. *5 at 100®. Obtained by passing chlorine 
in sunlight into boiling water containing isatin 
in suspension. The mono- and di-chloroisatin 
are separated by recrystallisation from alcohol, 
in which the former is much less soluble (Hof- 
mann, A. 63, 12 ; Laurent, A, Ch, [8] 8, 462 ; 
Erdmann, A. 33, 129 ; Dorsoh, J.yr. [2] 88, 49). 
Orange prisms (from alcohol). Y. si. sol.svater 
and alcohol. « Its solution imparts an unpleasant 
odour to the skin. Decomposed on fusion. Hot 
KOHAq forms potassium chloro-isatate. Distil- 
lation with NH, givelp-chloro-aniline. An am- 
moniacal solution of AgNO, added to an alcoholic 
solution of chloro-isatin ppts. C,H,ClAgNO.NH,. 

Di-chloro-isatin G2H,GyN02- [186®]. Ob- 
tained from the alcohoUo mother- liquors that 
have yielded chloro-isatin. Small, reddish- 
yellow needles or short lamime (from* alcohol). 
M. sol. alcohol* When thrown upon solid 
potash, moistened with alcohol, a red solution 
is •formed whi ch solij^ifies to a violet-black 
magma of G^TOlsNOs, tlft solutioiy>f whi^ 
gives a pp. with AgNOg. Hot |^[ueouB KOH 
forms potassium dgchloro-isat^. Distillation 
^th KOH forms di-chloro-amline. Chlorine 
^es not act on its aqueous solution, but with 
its %loohoKo ^solution it forms tetranshloro- 
quinone and other bodies. EHSO* forms li^t- 
vellow needles of CkH^CIsNO^KHSO,, b 1. sol. 
boiling water.« D^hloro-isatin (10 g.) ozidis^ 
by CrO, (15 gj in glaciAl imetio acid (60 g.) as 
described usidlr Bronw-iaaHn forms m-Moro* 
ISATOio ACin (q. V.). « 

Bromo-isatin C«H4BrKOt As. 

CBr:CH.C.COv . • 

I • B mOH. [255*]. Formed, to* 

OH:OH.C.N^ • * , 

gather with d%bromo-isatm, by Cie action of 
bromine and water on isatin (Erdinanni pr« 
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19, 95^ Hofmann, A. 59, 46).^ The ^rodnot 
is ezhOTsfbd^Hth boiUxig water and the o^tals 
that separate on cooling are reorystallised from 
alcohol whence brojpo-isatin crystallises first. 
Orange prisms. Aqueous fiOH converts it, 
even in ^e cold^ipibo potassium bromo-isatate. 
Distillation with KOH yields p-bromo-aniline. 
When mixed with alcoholic ammonium sul- 
phide and exposed to the air it yields bromo- 
•indigo. Bromoasatin (10 g.) is oxidised by a 
mixture of glacial acetic acid (90 g.) and CrO, 
(15 g.) to bromo-isatoio acid. The mixture must 
first be kept ice-cold, }>ut after 12 hours it may 
slowly raised to 70°. The product, when 
cold, is poured into cold dilute and thp 

yellow sandy po\^der crystallised from a mix- 
• ture of alcohol and^acetone (Dorsch, /. nr. [2] 
38,46). I 

Ac$tyl derivative OgHgBrAoNO^ [172®]. 
Formed by boiling bromc^satin (6 pts.) with 
A<^ (8 pts.) (Baeyer a. Oeconomides, B. 16, 
2096)7 Long straw-yellow prisms (from benz- 
ene). 

Chloride OJE,BrClNO. Formed by treat- 
ing bromo-isatin with POL (Baeyer, J3. 12, 
1315). Beddish -brown needles ; sol. hot benz- 
eene and ether. HI gives bromo-indigo. 

0®iwi^0gH4BrN0(N0H). From isatoxim 
and brommewirater^n the cold (Baeyer a. Enop, 
A. 140, 35). Orystals, si. sol. water. 

CBr:CH.O.COv 

Si-bromo-lsatin | |i ^O.OH. 
CBr:CH.C.N 

[250°]. Formed as above or by digesting bromo- 
isatin or isatin with bromine in sunshine. 
Formed also by heating bromo-isatin (1 mol.) 
with bromine (2 mols.) in HOAc for 20 hours 
(Baeyer a. Oeconomides, B, 15, 2098). Orange 
prisms (from alcohol). Gives di-bromo- aniline 
whenadistilled with KOH. -CHH,Br,KN02 : 
bluish-violet scales, si. sol. water.* Very stable 
but converted into di-bromo-isatate by warming 
with EOHAq. — AgA': brownish- violet powder. 
— OgHgBr^OjKHSO, : y5ilow solid, Vi si. sol. 
water. 

Oaim OgH^BrjOjNj or 
/C(NOH)v 

^C(OH). Formed by the 

action of hydroxylamine on di-bromo-isatin 
(Baeyer a. Comstock, B. 16|i 1708). Yellow 
pointed needles. Carbonises without melting 
at about 255°. Sol. ciyistio alkalis but prgei- 
ptated b^ COg.' * 

Mono-etJhyl-ether of the oxim 

- m-bj/brno-uiato. 

ethyl-oxinu [262°]. Yellow needles ; formed ^y 
the action of ethyl-iodide on thb sfiver sAt of 
di-bromo-isatoxiiiir 

Dimethyl-ether of the oxim 

M-bromo-$tkyl.J^ 

iaato-ethyl-oxim* [ll6°]. Long* yollow, silky 
needles ; formed by the action of ethyl iodide on 
the silver Alt of the mono-ethyl-ether. 
Tri-bromc-isatin. Oxim ^ ^ 

[162^. From the*oxim 

of isatin and bromine in exq^ss (B. a. K.). 
Dirty violet needles (from alcohol). Insol. 


water, aoL boBliiff aleohoL *At igo* fl sub- 
limes as red needles. 

iritro.isatiaOgH 4 NO,(NOJ. [236°-280°]. Pre- 
pared by nitration of iAtin duwolved ^ !^S 04 
by addition of powdwed KNO, (Baeyer, B, 12, 
1312). Sparingly soluble in water, more easily 
in alcohol. 

Bromo-nltrc-isatin 

OgH2(N02)Br<^^^0.01i. [Z37''J. Jfrom bromo- 

iaatin, ENOg and HgSO, (Dorsch). Clumps of 
orange crystals (from alcohol). Sol. acetone, 
glacial acetic acid and alcohol, si. soP benz- 
ene and chloroform, v. si. sol. water and ether. 
Forms a dark-red solution in NaOH,Aq, whence 
an orange powder presently separates. 

Alkyl lbbxvatvbs. 

Alkyl derivatives of isatin are either 
derived from the stable form OgH 4 <^^^O.OH 

or from the transition form 

(pseudo-isatin). Alkyl iodides acting on silver- 
isatin form alkyl derivatives of stable isatin ^ 

Alkyl derivatives of pseudo-isatin 
are formed by the action of an 

alkaline solution of bromine or ohlorfhe fol- 
lowed by alcoholic NaOH on the methyl-, ethyl-, 
phenyl-, &o, -indole-carboxylic acids wnich are 
obtained by the action of HCl on phenyl-methyl- 
hydrazine-pyruvic acid, phenyl-ethyl-hydrazine- 
pyruvio acid, <feo. (Fischer a. Hess, B, 17, 569). 

Methyl derivative of isatin OgH,OgN(CH,) 

O.H,<^‘^^COMe. [102°]. Formed by the 

action of methyl iodide on the silver compound 
of isatin (Baeyer a. Oeconomides, B, 15, Slt)98). • 
Bed trimetric prisms. Sol. ether, acetone, benzene, 
and GSg, less easily in alcohol, v. si. soL IJgroin. It 
changes on keeping into meth;fl-isatoid. Slowly 
dissolves in dilute EOHAq, forming a solution 
from which acids ppt. isatin. Its solution in 
alcoholic ammonium sulphide forms indigo w^en 
exposed to the air. 

Mothyl-i8atoidO„H;MN,0,(?; [219°]. Formed 
by spontaneous change by keeping methyl-isatin 
(Baeyer a. Oeconomides, B, 15, 2094). Small 
yellow needles ; sparingly soluble in all solvents. 
Dissolves in dilute NaOH on boiling, and on 
ad ling acid isatin is precipitated. 

Methyl derivativs of bromo-isatin 
0,H,BrOgNMe. [147°]. Formed by the action 
of Mel on the silver compound of bromo-isatin 
(Baever a. Oeconomides, B. 15, 2095). Bed 
needles. 

Bromo-methyl-isatoid t331°]. Formed by 
spontaneous olange of methyl-bromo-isatin by 
keeping (B. a. O.). 

Methyl-pseudo-isatin OgH,NO, 

Red needles. 

Formation, — 1. By |^e action of a cold 
alkaline solution of oromine or^shlorine followed 
by hot alcoholic NaOH on methyl-indole-oar- 
boxylio acid [312°], which is obtained by hAting 
phenji-methyl-hydrazine-pyruvio acid with HOI 
(Fischer a. Heas, B, 17, 563).— -3« By boiling di- 
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bromo-mtihyl-oxlndoU withwater (Colman, C./. 
65,5; A 248, 118). 

IUactiona» — Dissolves in alkalis with a 
yellow oiflonr. With and benzene con- 

taining thiophene it gives^the indophenine re- 
aotion^ Gives a crystalline compound with 
phen^-hydrazine. Yields the same product on 
oxidation in alkaline solutions as in acid solu- 
tion, viz. methyl-di-oxSndole. 

Oxim [1800-103“]. 

From {uethyl-pseudo-isatin and hydroxylamine 
sulphate in hot aqueous solution (Oolman, C. Jl 
55, 6). Tufts of small pale-yellow needles ; m. 
soL hot water, si. sol. cold water, v. sol. alcohol, 
acetone, ether, and benzene. 

^ C=»N,H.Ph 

Phenyl hydranide >C0 

NMo 

p46®]. Formed by the action of phenyl -hydraz- 
ine hydrochloride and NaOAc on an aqueous 
solution of methyl-i^-isatin. A less pure pro- 
duct^ is produced by the action of phenyl-hy- 
fn drazine hydrochloride on dibroraoraethyloxin- 
dole (Colman). Fascicular group of small yellow 
needles; insol. water and petroleum ether, si. 
■oL ether, v. sol. hot alcohol or benzene. 

IhMethyl-isatin <5#H,NOj i.e. 

0/a[aMe<^^^^C0H (stable form) or 
(transition form). 

Tolisatin, Anhydride of amido-tolyUglyoxylic 
acid. [184°] (P.) ; [187°] (M.). 

Formation . — From p-toluidine and di-chloro- 
acetio acid by digestion in alcoholic solution, 
ihe resulting p-toluide (p-tolyl-methyl-imesatin) 
C=NO„H,Me 

^ being decomposed by 

HOI, and the crude product purified by boiling 
with aqdeous KOH, ppg. with IICl, and crystal- 
lising from alcofiol and afterwards from water 

J. Meyer, JB. 16, 2261 ; Fr. Baeyer a. Co., B. 
Ret 17, 867 ; Panaotovi6, J. •pr. [2J 33, 67). 

— Red crystal#" or glistening red 
plates. Sol. hot water and alcohol, si. sol. cold 
water, v. sol. hot HClAq. ^Dissolves in cold alkalis 
with a deep-violet colour, and on heating or 
standing it then takes up water, becoming yellow 
and forming methyl-isatic acid. Dissolves in 
cone. 1^804 with a red colour. Gives t^e in- 
dophenine reaction. CrOj, in acetic acid fowns 
methyl-isatoic adid. Boiling with Ac.^0 for three 
hours forms the acetyl derivative of methyl-V'- 
isatin. ^ 

Aci^yl derivative of methyl-^- 

^boilingp-methyl-i^-isatin with4o20for 3 hours 
panaotovid, J. pr. [2] 83, 71). Formed also 
by the action of HCl upon the acetyl deriva- 
tive of p-methyl-^-isatin p-toliyde fDuisberg, 
B. 18, 197). Lemon-yellow needle# (from 
benzene) ; sol. olAdroform and benzene, si. sol. 
w^ter, alcohol, ethei^ ligrpin, and OSj. Con- 
verted by cold* dilute alkalis into acetyl-p- 
inethyl-isatio acid. Alcoholic NH* converts it 
into the amide of acetyl^-methyl-isatic acid 
04 H,lfe(NHAo).OO.CONH 2 , which orys6]tllises 
from aieohol id trimetrio oolomnb [141°]« OrOf j 


inHOAfoxidiSQs ft to^nethyl-lsatoio agi^ which 
crystallises from boiliifg alcohol in trimetrio 
plates and, when heated, decomposes at 245° 
with great increase in bulk, finally melting at 
300°. e , 

Oxim Iwndiroeo- 

metkyl-oxindole. [226°]. Formed by the action 
of hydroxylamine (base) on p-methyl-isatin 
(P. J. Meyer, B. 16, 2268). Long yellow prisms ; 
sol. alcohol and NaOH, si. sol. water. 

Phenyl - hydraeide of methyl^ieatin 

Prom ji-methyl- 

ieatin and phenyl-hydrazine (P.). Golden needles 
(from chloroform). Nearly insol. water, sol. al- 
cohol. May be sublimed at ^40°, but melts above 
300° with evolution of gas. 

Di‘phenyl-hy dr aside of methyl-if- 

isatin O.H^e<®gj^>C(N^h). ^26/."] 

Formed by warming the acetyl derivative of 
mothyl-if^-isatin with phenyl-hydrazine (P.). 
Yellow trimetric columns (from aldbhol) decom- 
posed by fusion. Nearly insol. water, sol. chloro- 
form. 

Imide or CigHjaN^O*. p-Methyl-* 

imesatin. Formed by heating p-methyl-isatin - 
p-toluide with alcoholic NHg at 10(f* (P. J. Meyer, 
B. 16, 2264). Nearly colourless fine silky needles. 
V. si. sol. hot alcohol and hot water. Insol. 
cold alcohol and water. Is not re-converted into 
p-methyl-isatin by acids or alkalis. 
Phenyl-imide CijHiaN^O i.e. 

Methyl • ieatin 

anilide. Phenyl - methyl - imesatin. [240°]. 
Formed by heating p-methyl-isatin with an abso- 
lute alcoholic solution of aniline (Meyer, B. 1 6, 
2267). Thick yellowish-red tables or pfisms. 
Sol. hot alcdnol, si. sol. cold alcohol and water. 
Heated with acids or caustic alkalis it is resolved 
into its constituents. . 

o-Tolyl-imide GigHifN^O i.e. 

o-Tohiide of 

methyl - isatin. o - Tolyl - p - methyl - imesatin, 
[191°]. Bed prismatic crystals. Formed by 
heating p-methyl-isatin with an absojute alco- 
holic solution of o-toluidine. By HOl or hot 
NaOH it is resolved into its constituents (Meyer, 
JB. 16, 2268). 

*>p-Tolyl-imi^e OijH^NjO w. 

o.h,(ch,)<®(n®’®>)>o.oh. ^rsiuidt Sf 

methyl-isatin. pt Tolyl -p - nifithyl - imesatin. 
[969°]. Formed by heating di-chloro-acetic acid 
(1 1^1.) with p-toluidine (4 mols.) at 100° 0., 
eithOT alonfi or in aqueous or alcoholic solu- 
tion; the yield is 70 p.o. p-Tolyl-amido-p- 

|,methyl-oxindo48 0|H,Me^ Noo if 

first fomedPafid them undergoes oxid^ion by 
absorption of oxygen from the air. Formed also 
by heating di-chloracetamide (1 moL) with p- 
toluiduie (3 mds.) ; and by heating p-meih;^* 
isatiif with an absolute alcoholic solution 
toluidine (Meyer, B. 16, 2261). d^listening yeUow 
needles or platea. Sol. ether and hot alocdid, 
sparingly sol. cold alcohol, insol. water. ByooM 
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[122°]. Glistening red 


HOI itiureiolved into n-tSlaidint and |)-methyl- 
isatin/ Hot HOI or Wt NaOH gives p-methyl- 
isatio aoid. — Soi^ium salt crystallises in red 
prisms, deoomposed4)y water. 

A<^tyl derivative ^ 

.NAo • 

CAMe< >00 

\0«N(C,H,) 
needles; insol. ^ater. By HGl it is split up 
into jp'toluidine and the acetyl derivative of p- 
methyl-pseudo-isatin (Duisberg, B. 18, 190). 

Bromo-p'toluide OiaHuBrN^O. [210°]. 
Red needles or prisml. By heating with acids 
)r alkalis it is split up into its constituei^s 
;P. J. Meyer, B. 16, 2267). 

r O'Di-znethyl-^Ssatin CaH3Me<^^^^C0. 

{fethyl’i^-o-toliaatin. [157°]. Formed Jy adding 
pyruvic aoid to a solution of methyl-o-tolyl- 
h^drazine ip dilute HGl, and warming the ro- 
BUitiif(; oil with a large quantity of phosphoric 
acid (S.G. 1‘17). The resulting di-methyl-indole 
carboxylic aoid is then warmed with NaOGl in 
slightly alkaline solution, when a product [152°] 
is obtained, which when warmed with water 
fields the di-methyl-iaatin (Hegel, A. 232, 221). 
Brick*red needles (from water). 

vjp*Di-metlyl4-lYtin 03HjMe<^^^G0. 

[148°]. Formed in like manner from methyl- 
p-tolyl-hydrazine and pyruvic aoid; the di- 
methyl-indole carboxylic acid giving with alka- 
line hypochlorite a chlorinated compound crys- 
tallising in yellow needles [136°] which yield the 
di-methyl-isatin on dissolving in water (H.). Bed 
needles. 

Ethyl-psendo-isatin 0,H4<^^g^GO. JDac- 

tam of ethyl-isatic add. [96°]. 

Formation. — 1. By the action of a cold alka- 
line solution of chlorine followed by hot alco- 
holic NaOH on ethyl-ii^ole carboxylic acid 
[183°] which is obtained by the action of HGl on 
phenyl-ethyl-hydrazine-pyruvic acid (E. Fischer 
a. Hess, B. 17, 666). — 2. By reduction of the 
di-ethyl derivative of pseudo -isatin-«-oxim 

0«H4<^2|j^O(NOEt) with zinc-dust and oxida- 
tion of the product with Fe^Gla (Baeyer, B. 16, 
2193). Large red plates, sol. hbt water, alcohol 
and ether. With thiophene and HjSO, it 
gives a blue oolourmg matten^ soluble in oth6r. 
I# dissolves in alkalis with a yellow colour, 
at once forming a salt of ethyl-isatic acid 

Sthyl-pseado-isathi <H>xim 
0,H.<^®®>>CO. [162°]. YeUow fonr-gided 

pnsms. Formed by the action of hydroxyl- 
atoine on ethyl-pseudo-isatin. 1[)nf eduction with 
aino-dust followed by oxidation with FosGl,' it 
^elds ethyl-pseudo-isatinf It does &t yield in- 
^6 on treatment with ammonium sulphide 
#a^er, B. ]«, 2196). 

Ethyl-psendd-isatin w-osim. ^ 

(VH4<^,>0(N«Bt). C9»°]! From th« eih^l 

.tiler of tb. •.oda of tt'-iMtin W Airthw ethyl, 
ation (BMyer, B. IS, 3191). nradlee, n 


sol. alcohol and ether, Si. sol. hot water. May 
be sublimed. Insol. alkalis. After reduction 
with zinc-dust, on oxidation with FeCl| it yields 
ethyl-^-isatin. 

Bromo-ethyl-isann OgH,BrOsNEt i.#. 
0,HJBr<^J^C0Et [lOJ®]. From the infat 

compound of bromo-isaj^n and EtI (Baeyer a. 
Oeconomides, B. 15, 2096). Long red prisinatio 
needles (from benzene). On keeping it slowly 
changes into bromo-ethyl-isatoid. 

Bromo-ethyl-isatoid 0,„H,jBr,Nj,04. •[246°]. 
Fine needles. Sparingly soluble in all solvents, 
most easily in hot alcohol and acetone. Formed 
by spontaneous change of ethyl-bromo-isatin by 
keeping ; also by Ijjie action of acetic anhydride 
on ethyl bromo isatin (Baeyer a. Oeconomides, B. 
16, 2096). 

p-Ethyl-isatin 0 „n„N 0 , f.e. 
C.H,Et<;^>O.OH. [137°]. L0(g red needle. 

(Paucksch, B. 17, 2805). Formed by heating 
with HGlAq the product of the action of di- 
chloro-acctic acid on p-amido-phenyl-ethane ^ 
0,H,Et(NH,) [1:4J. 

Bl-bromo-ethyl-isatin CjHjOjNBrgEt i.e. 
CXBrj<^^O.OBt. [89°]. From gUver dj. 

bromo-isatin and EtI (B. a. 0.). Bed crystals. 
p.Methyl-i/-ethyl-^-iBatin 

O.H,Me<^Pj>CO. [110°]- Ethyl-<li-p-lolUa- 


tin. Formed from the p-toluide by treatment 
with cone. HClAq (Duisberg, B. 18, 197). Formed 
also from methyl-ethyl-indole carboxylic acid by 
treatment with a weak alkaline solution of 
NaOCl, and warming the resulting pp. with 
water (Hegel, A. 232, 219). Bed needles or 
prisms ; v. sol. alcohol, ether, benzene, and<IB,, « 
b 1. sol. water and ligrom. Sol. aqueous alkalis. 
Gives the indophenine reaction. • 

/G(NC«H4Me)v 

p-Tolylimide ^ ^0. 


p-Toluide [162°]. , Formed by boiling the o- 
tolylimide of p-methyl isatin with NaOEt wd 
EtBr (Duisberg, B. 18, 198). Large orange-red 
prisms; v. sol. alcohc4, acetic aoid, benzene, 
and GS,, si. sol. ether, insol. water. Split np by 
HGl into p-toluidine and metbyhcthyl-^-isatin. 
Isobutyl-bromo-isatin ^ 

C.P(grir<^>COC4Hr CrygtalUseg ifiih dlffi- 

oulty. Is converted* by AO2O into iso-bntyl* 
bromo-isatoid OjoHiJBr-^O^ [210°] which cmtal- 
lises in slender needles, si. sol. all ^olventi 
(Baeyer a. Oeconomides, B. 16, 2097). 

Bengyl^-igatin [ 181 °]. 

Formed by adding a solution of sodium benzyl- 
indole oarboxylate to one of NaOGl. The pp. is 
> disserved in alcoholic NaOH, warmed gently, 
diluted ^ith zBter, freed from alcohol by dis- 
tillationT and ppd. with wat^4^i^^nok, /. 227, 
864). Long silky red needles (from water). 
Almost insol. cold ^ater,'*y. spl. alcohol and 
ether. 

Bhenol-iiatin v, Di-on-DX-PHnHtL-ozniDoxab 
To^-ijatin v. Dz-TOLiL-oxnmoLs. 

(a)jraplit]k-{kati* 0»H,<gJ>00 « 
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0,A<^yj.0H, [956"]! Formed fcy die- 

solving (a)-naphthoxindoIe in alcohol and adding 
HOAo and NaNO« The isonitroso- derivative 
so obtained is rednoed with Sn and HGl, and 
sabseqnently oxidised with FogCls (Hinsberg, B. 
21, 117;. needles, Fonns a compound with 
pheBjl-hjdraxine [270^]. 

(/9).Naplith-isatinO,^,<^^C.OH. [248°]. 

Formed by dissolving (/B^-naphthoxindole* in 
HOAo and adding sodium nitrite. The isonitroso- 
body formed yields on reduction with Sn and 
HCl, and subsequent oxidation with FejCl^, the 
isatin ffinsberg, B. 21, 115). Bed needlas, v. 
soL ordinaiy solvents. 

Aickonuoal Debivativeb of Isatin. 

Imesatla or 

” o,h.<c<nh)^o.oh. 

JsaUn-tmide (?) Obtained by Laurent (J. pr. 
25, 457) by passing dry NH, into a boiling alco- 
holic solution of isatin containing a little isatin in 
snspension. Could not be obtained by Somma- 
rnga (B. 10, 432). Rectangular prisms : insol. 
water, v. si. sol. ether, m. sol. boiling alcohol. 
Beadil^ decomposed by heating with alcohol and 
HOlAq into isatin and NH,. EOH acts in like 
manner.* 


Obloro-imeiatin 0gH^01N.p. From chloro- 
isatin and alcoholic NH, (Laurent). Yellow six- 
aided prismatic tables; v. si. sol. boiling alco- 
hol, insol. ether. Dissolves in EOH, giving a 
led liquid. 

Bromo-imesatin GgH^BrN^O. From bromo- 
Isatip and boiling alcoholic NH, (Gericke, Z, 
* I 860 , 593). Yellowish-brown crystalline mass. 
Iso - amyl . imesatin C,HJGgH,i)N.p i.e, 

O.H.^'^.NFO.H,, «r 

Formed by heat- 

in^isatin with isoamylamind (Sohiff, A. 144, 53 ; 
Z. [21 4, 18). Yellow laminie ; el. sol. ether, v. 
sol. alcohol. Decompo^d by dilute acids or by 
prolonged treatment with water into isatin and 
isoamylamine. 

•Bhenyl-imesatin C„H 4 (C,H,)N, 0 . Anilide 
of isatin. From isatin and aniline in boiling 
lucoholio solution (Engelhardt, J. 1865, 811). 
Formed also by heating the compound of isatin 
with bisulphite of aniline, and crystallising from 
ether-idroriol. 


Ohloro- phenyl -imesatin OA(CJS 4 Cl)NaO. 
From isatin and chlpro aniline (E.). Yellowish 
crystals. 

Bromo-phenyl-imesatin 0 ^g( 0 «H 4 Br)N 20 . 
Besembles the preceding (E.). 


'^Sfenyl - ehloro - imesatin 1 

FormeSBf^^^fi^ aniline to a bmling ssf ution of j 
«hlom. i..tin *{i,*VjPol»ol (Engelhardt, J. pr. 66 , 
*60). Fellow 5 

... _ i.ng dilute acids into 

Potash gives aniline 

QJE[«Br{0«BJN^. 





]>i-p]fLmyl-d|,-eihylijU-amide of Isatlii 

C„H„N,0 U. " 

•So-oa^ed^)b«ny^ 

ethyl-imesatin. Aom isatjp by heating with 
ethyl-aniline (Sohiff). Yellow* laminas; si. sol. 
ether, v. sol. lukalis. Split up by acids, alkalis, 
or hot water mto isatin and ethyl-aniline. 

j^Methyl-imesatin v. Imidfi of p-MethyU 
isatin {suma). ' 

Phenyl"^methyl-ime 8 atin v. Antlide of p~ 
methyl-isann hu^a). 

Inmsatin 0,3iiBs0a.'’ Formed by passing 
1^3 into a boiling saturated solution of isatin 
in dilute alcohol (Laurent, A. Ch. [ 8 ] 8 , 483). 
Greyish-yellow granules; insol water and ether, 
y. si. sol. boiling alcohol. Not attacked by boil- 
ing aquepus HGl. Caustic potash dissolves it, 
and the solution is pgd. by dilute HGlAq. " 

Di - ehloro - imasatin CigHgCl^Oj. Frpm 
chloro-isatin and alcoholic NH, (L.). Shgntly 
reddish powder. 

Bi-bromo- imasatin 0 , 3 B^r 3 N| 03 . Formed 
by heating an alcoholic solution of bromo- isatin 
with ammonia (Gericke, Z. 1866, 693). Brownish- 
yellow crystalline granules. , 

Tetra-bromo-imasatin C,eH,Br 4 NjP 3 . Prom 
tetra-bromo-isatin and alcolfolio l^g. Beddish- 
yellow scales (L.). 

Amasatin 0 ,aH, 4 N 40 ,. ' Isamide. Amide of 
Isamic add ? One of the products of the action 
of ammonia on isatin. Prepared by heating 
ammonium isamate till water is given off, and 
washing the residue with water (Laurent, A. Ch. 
f3] 3, 488 ; J. pr. 35, 117). Yellow powder ; 
insol. water, nearly insol. ether, v. si. sol. alco- 
hol, m. sol. boiling alcoholic NH,. Gold EOHAq 
dissolves it, giving off NH,, and forming a yellow 
liquid containing potassium isamate. RClAq 
forms a violov solution containing isamic acid. 

Di-chloro-amasatin CjaH^Cl^NaO,. Yellow 
powder, formed by evaporating a solution of 
ammonium ohloro-is 6 cate (L.). 

Tetra - ehloro - amasatin C„H,oCl 4 N 40 ,. 
Formed by heating ammonium di-ohloro-isatate. 

Bi-bromo-amasatin C„H,oBr.^N 40 ,(?). 

Formed by evaporating an aqueous solution of 
ammonium bromo-isatate and treating the pasty 
residue with water (Gericke). Ora£ge<yellow 
substance, si. sol. water, insol. alcohol and ether. 
Dissolves with violet colour in acids. 

4 , Amisatin C 4 hH 33 N,,P 3 . A product of the ac- 
tion of dilute, alcoholic ammonia on jsatin and 
ppd. by adding water to the solution after isM- 
imide an^ isatilim" have crystallised out (L ). 
Minute needles, msoL aloohdl, sol. alcoholic, 
potash. 

Ciamio«aokl 0 , 3 H,gN 304 . Produced by the 
action of warm ammonia on isatin ; but is best 
prepared by dissolving isatin to saturation in 
aqueous EO]^ ejpiporating the solution to dry- 
nefs, dissolving m alcohoL adding a very con- 
centrated solution of amx&nium sulphate, fil- 
tering, and evaporating to dryness. The resi- 
due contains amasatin and ammonium isamate, 
and t|ie lattej^ may be dissolve!! in alcohol, 
whence, after addition of Hd, isamlo acid crys- 
tallises (LaurenV A. Oh. [B!], 8 , 490). Bnby* 
coloured hexag;onal tables or scarlet trimetrio 
lamin«. 8 L soL boiling weter, forming a yel- 



W Mlntim: ». Ml. hot slMhol, ok Ml.<hther. 
AfiMoasAfll dlMwlvw it «rith Tiolet oolonr, and 
It f^paratef again from the solution in violet 
erystals toped red bv water. Boiling dilute 
aeids yht it op into isatin and^unmonia. Bro- 

aubstanoe 

Ci^H^Br^NaO, insol. water. 

• small needles, or veiT aoote 

mmote rhombSa When strongly heated It gives 
off water andforma amasatin. Its solution does 
not ppt. salts of Ba, Ca, or Mg, but gives a yel- 
low pp. with lead acetate and with AgNO,. and 
a red nn. with ITani 


ISAtiN OAftfiOJtrLlC 4CltD. 


• ^CV-jha potrsrfum'vru 

m|y be boiled without decomposing.— AgA'. 

l>l.rtloTO.ta^eaoUO,.H„oy!IA. Formed, 
by adding HOI to a solution of di-ohloro-ama- 
satin in dilute EOBl iftid crystallising the brick- 
red pp. from alcohol (L.). Bright-red elongated 
^xagonal lamina. More sol. alcohol and ether 
wan isamio acid. Forma « yellow solutions. 
Pe^TOsed diy distillation. HOlAq forms a 
violet ^lution, but on boiling it is split up 
into NH| and ohloro-isatin. 

Tetra-chlort-isamio acid O.aHjCl^NjO^, By 
boiling tetra-chloro-araasatin with alcohol and 
adding silver nitrate a docculent precipitate of 
^HgAgCl^NjO^ is formed (L.). 

Bi-bromo^ismio acid O..H, ,Br,N,0,. Formed 
ny dissolving «i-brdmo-amasatin in KOHAq 
and neutralising with dilute HCl (Gericke). Bed 
iwwder, nearly insol. water, v. sol. alcohol and 
ether. HOlAq gives a violet solution. BoiUng 
KO^q gives bromo-isatic acid.— KA' : yellow 
needles, si. sol. water.— BaA'^. 

Iwttmide O^H^N.O*. Formed by passing 
/fi? a moistened with alcohol 

(86 to 100 p.o.). When absolute alcohol is 
used, imasatin first crystallises out, and the 
filtrate deposits isatimide as a yellow crystal- 
line ponder. Insol, water, scarcely sol. boiling 
alcohol or ether, v. sol. boiling alcdholio NH,. 
Potash dissolves it with yellow colour and evolu- 
tion of NH„ the liquid then containing isatin. 

(?). Sometimes formed 
When dry NH, is passed over isatin moistened 
with alcohol, separating from the alcoholic fil- 
trate from which isatimide has separated 
( aurent, /, pr» 85, 121). Yellow amorphous 
flocks, easilv decomposed by KOH. 

C..H,.N,0.. Formed by 
saturating an alcoholic solution nif isatin with 
dry NH, and heating to 100° for 24 hours. The 
product 18 filtered boilings the filtrate contain* 
log^eoxy-iiiido-isatid, while the di-isatin di 


»aTeryMaIea,-0,.H„|QI,0, JJaq: silmyplttM 

or needles. 

OiJ^.0^ [818-1. Formed by 
treatmg di-isatm amide or di-isatin diam^e wi£b 
8odiam-unalgsm(Somms]mga,A.194,88). Bias, 
der n^dles (from alcohol) ; scarcely sol. wtkiet 
by boiling with BM or &ue- 
oua^Ol, to di-isatin amide. Notaffected by aque 
ous KOH (S.G. 1*27) at lM®.-NaC,eH,,^0, j 

hot wllti.- 

E0}j^j^,0,: broad needles with silky lustre. 

diamido 

ormed 


Oxydtimidodiamidoisatin. [296°-800°]. Foi 
as above (S.). Large colourless needles. Sol. 
water, v. e. sol. alcohol. Dissolves readily in 
acids, imd is not reppd. from these solutions by 
NH,. Boiling with iwater and sodium-amalgam 
coverts it into di-amido-di-bydrindio acid. 
The solutions of its salts show intense red 
fluore8cence.--B'HNO,: granules, v. sol, hot 
water.-B'H.,S 04 : prisms. 

Bi-amido-di-hy^ndio acid t H N O 
im Formed as above. Crystalhne'Sifule^ 
Decomposed on fusion. V. sol. hot water. 
Uxidised by ohromio acid mixture to * di-imido- 
di-hydrindm dicarboxylic ’ acid 0,„H,-N.O. 
which crystallises from hot water in needles. 

Deoxyimido-diisatin C,.H„N,0,. [210°!. 

Fonned as mentioned under diisatin diamide 
(».), and punfied by solution in aqueous KOH 
and ppn. by an acid. Yellowish powder. De- 
composed by fusion. V. sol. alcohol, hot water, 
and alkalis. 

Oxy-a^dorhydro-isatin, socaUed, 0,,H,,N,0,. 
i<oimed by treating the preceding body with 
sodium-amalgam or by heating it with EOHAa 
in sealed tubes at 100° (S.), Yellowish amor- 
phous powder, insol. water, v. sol. alcohol. 
Decomposes at 188° without fusion. 

ISATIN CARBOXYLIC ACID. Aniliie 
C,5H„N,0, *.e. 0,H4NO.CONPhH, probably 


[180°- 


wxiiie tne ai-isatin Ui- 

re- | potassio oarbanilo-iaatate. HOI thro™ ^ 
Sift ®P®”"8*y soluble oarbanilido-isatio 

ft. V f tl 70 -- 180 « 


C50. 

>CO . Carhanilido-'&atin, 
N.CONHPh * 

heating isatin for 8 hours 
r21 82 Pbenyheyanate (Gumpert, 
t^J 32, 283). Crystallises from benzene in 
I oanary.yellow needles. Ho\. alcohol, ether, and 
glacial acetic acid. 

Ee^tions.—l, When fused it forms isatin 
pd phenyl cyanate (compare the formation of 
isatin f^m acetyl-isatin).— 2. With H,SO. and 
crude^onzene it gives the indophenin reaction 
3. Dissolves in warm, dilute KOH forming 
potassio carbanilo-isatate. HOI throws down 


Sommarnga, A, 190 

tall* ^»l«*yeflow 01^- 

sol. alcohol and water. Nitrous acid 
lon^ some di-isatin amide. 

yoUow crystalline powder, 
J^ost msol. cold water.— B'HNO.: yeUow 
yellow. needlA. aNot de- 
heating with water at 100°.— 
orange powder. 

h* dUde 0,^„N,0,. [252°]. Foimed 

^mi4e with dilnte KOH 

^l^eUowish needles (from alcohol). Scarcely 
■OL water, v. soL alcohol.-0,.H4,(NHJN,O, : 


decomposition]. The acid is very stable, but 
by heating at 110° for a long time it loses 
H,0, changing b^k to oarbanilido-isatin. Oarb* 
anilido-isatio acid, when heated with ethyl or 
methyl alcohol, splits off CO, and H-O forming 
0„H„lf A [1763, »nd a;a„N^, [ 1970 ]^^ 
spectivelyo- 4. Converted by amines into amides 
of oarbanilido-isalio acid, thui^alooholio NH* 
at 100° forms NPhH/JO,NH.OA.OO.OO.N£- 

«» 

It disrol^res m cblut. NaOH, but ia rrapd. nn- 
Blter.d 1^ HOI. Wh.n (liasolT.d in gUoua 
aoetio a«d It Is MnwrUd by into w in. 
different body, [970-]^. NEt^ 
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forms NPhH.OO.NH.O.H,.CO.OO.NEm £210®]. 
It forms needles (from alcohol) and is a 
weak acid. — 6. Phenyl-hydrazine forms 
HMiBM50.NH.0,H,.C0.C0N(NH2)Ph [193^].— 
7. Hydroxylamine form& 
NPl)H.CO.NH.C,H,.CO.CO.NH.OH [225®]. 

IBATIN SIHTPltlDE o. Dzoxindolb. 

ISATIN INDOOENIDE v. Indioo. 

IBATIE 8I7LPHONIC ACID U. 

flOgH.O^<^^^^O.OH. Isatosulphurie add. 

Reparation. — Commercial indigo-carmine 
(18 pts.) is stirred np into a thin paste with 
water (18 pts.), H2SO4 (1^ pts.) is added, and the 
mixture heated to boiling while E^Cr^O, (1 pt.) 
is gradually thrown in, as long as decolourisation 
ensues. The hot solution^ is filtered and KNO3 
added, which facilitates the deposition of potas- 
sium isatin sulphonate. The K salt is mixed 
with resinous matter, which can be got rid of by 
dissolving ^^n hot baryta- water, ppg. excess of 
baryta by CO3, and then ppg. by K^SO^ (G. a. A. 
Bchlieper, A. 120, 1). Yellow radio-crystalline 
mass (containing 2aq). Insol. ether and benzene, 
m. sol. alcohol, v. sol. water. Powerful acid, 
separating HCl from its salts. Not decomposed 
by H2SO4 or HNO,^ even on boiling. Aqua regia 
slowly forms tetra-chloro-quinone. Alcoholic 
NH^ .forms dark-brown bodies. Hydric iodide 
does not reduce it. Ammonium sulphide forms 

Hot potash forms 

snlpho-isatic acid. 

Salts. — NaA'2aq: deep-red tables; ppd. 
from its aqueous solution by NaCl.—KA^aq : 
small golden needles. S. 5 in the cold. Insol. 
alcohol. Ppd. by KNO3 from its aqueous solu- 
tion. — NH4A' aq ; deep-yellow needles, v. sol. 
water, si. sol. NH4Cl.~]BaA'2 4aq : scarlet powder, 
insol. alcohol, si. sol. water. — CaA'-Ziaq: small 
golden needles, m. sol. water.— AgA' aq : yellow 
needlts, si. soL water. 

DllSATOOEN G, AN2O4 U. 

Q_1Q o~Q 

C-G-O-Ov 

\pG.H4,or 

•C!O CO.C S^O.H. (Michael, J. pr. [2] 

85, 256). Prepared by the action of fuming 
HjSO^ on di • o -nitro-di- phenyl -diacetylene 
(Baeyer, B. 15, 52). Bed needles. S<U. nitro- 
benzene, si. sol. chloroform, insol. alcohol and 
ether. With l^SO^ and f^eSO, it gives indoin. It 
is very readily reduced to indigo by cold NH^HS, 
by ziig)-dust, and NH,NaOHor AcOH, by glucose, 
and alkalis, Ac. It combines with ammonium 
bisulphite. 

Z8AT0GEKI0 ETHEB OgHfO^N.GOsEt f.e. 
O, 






CO,Et, or 


CO.O.CO,Et, 


• NnS-. 


a- 


or (GOJBt.GO.ee).TI.H4),N, (Michael, J. pr. [2] 
85, 255). [116®]. Formed by an isomeric change 
lr(W o-nitro-^enyl-propiolic ether by the action 
of cold HtSO^ (Baeyer, B. 14, 1741; 15, 780}. 
Yellow ne^es. By most reducing agents it is 
reduced to indozylic ether, butferrous wits give 
iadozanthls ether (Baeyer, B. 15, 780). Isato- 


genio acid isfperha^s formed by 8ha|^iM o-nitr^ 
phenyl-propiolio acid Mth H^SO,, but n so, it is 
decomposed on diluting with water into GO, and 
isatin. « * 

IBATOIC ACID C.H3NO,<i.s. ^ 

Anthranil carboxylic add. [230®]. &. (acetone) 
4*4 at 55®. 

Formation. — 1. By the oxidation of isatin ty 
GrO, in HOAo (Kolbe, J.pr. [2] 30, 469).— 2. By 
heating anthranil with chloro-formio ether at 
130® (Friedldnder a. Wleiigel, B. 16, 2227).— 
8. By boiling o-amido-benzoio acid with excoss 
of chloro-formio ether (Niementowski a. Bozan- 
Bki,B.22, 1672). , 

Preparation.— (H. Kome, J. pr. [2] 90, 469)'. 
Isatin (100 g.) is powdered and mixed with glacial 
acetic acid (600 g.). A solution of GrO^ (200 g.) 
in glacial acetic acO (600 g.) is slowly added, the 
temperature being kept below 50®!' The, llf'Sk is 
left for 12 hours in cold water, and then in water 
at 50®, and finally at 60°. Isatoio acid then be- 
gins to separate as a yellow powder, the separa- 
tion is completed by pouring into 500 c.c. cold 
dilute H2SO4. Yield 72 per cent. 

Properffes.— Nearly rectangular prisms, whibh 
are yellow (through somq^ impiiriti ) when pre- 
pared from isatin. DecomposeCi at 230®. Spa- 
ringly soluble in alcohol; ether, and glacial acetic 
acid, rather more soluble in chloroform and 
benzene. 

Reactions. — 1. Boiled with water it forms 
o-amido-benzoio (anthranilic) acid : 
G^H^NO.GOJI -h HD « G A(NH2)C02H + GO*.— 
2. Gone. HCl, H^SO,, and dilute HNO3 behave 
in the same way. — 3. Gaseous HCl passed into 
an alcoholic solution forms the hydrochloride of 
o-amido-benzoic ether.— 4. Aqueous forms, 

on warming, o-amido-benzoic acid. — ol Ammo- 
nia (aipiedus or dry) forms o-ainido-benzamide. 
6. Aniline at 60® forms the anilide of o-amido- 
bcnzoic acid. — 7. V,NO, (S.G. 1*48) forms nitro- 
isatoic acid.— 8. Nitrous acid gas passed into 
water, containing isatoic acid suspended, forms 
(a)-mtro-salicylic acid. Anthranilic acid is 
doubtless first formed, and this is then nitrated 
and exchanges NH* for OH. — 9. Heated with 
methyl or ethyl alcohol it unites, forming crys- 
talline compounds, carboxylic acids of the 
methyl or ethyl ethers of o-amido-benzoio acid; 

CO 

The acid GO*H.NH.CgH4.GO*Me crystallises 
in needles [17C°], while rfhe corresponding 
C0*H.NH.C,H4.C02Et forms needles [126®].- 

With h^zoyl chloride at 210® it partly reaota 

thus; C,H4^ I -i-BzOl 

\n.co*h 

» * .GO 

«GO,+HC£.-hC3H4^ I g forming benzoyl-aa* 

thranil [123®]. — 11. Bromine forms bromo-isatoio 
acid, which gives with HOl (/9)-bzomo-anthranilio 
aoidc[208®].>-('12. It dissolves in cold dilute NaOH 
yrflh a blue flupresoenoe, but on standing the 
fluoresoenoe vanishes and tlSe solution then con* 
tains anthra&ilio acid (Friedlander a, Wleiigel, 
B. 16, 2227).-18. Phenol at 180® gives phi^ 
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n 


9 -*m]do>henzoate erjstalliBing in needle# [70^] 
(G. SchnHaf a. B. v. Meyer, J, pr. [2J 36, 370). — 
14. Long boiling with glacial acetic acid forms 
an amorphous compoimd ▼. si. sol. 

ordinary^olvents, whi^ yieldESO-amido-benzoic 
acid when heated ^with HOI or dilute H^SO^ 
(G. Schmidt, cT.jpr. [2] 36, 380).— 15. Heating with 
Ao-0 gives acetyl-o-amido-benzoio acid [180®] 
(S.). — ^16. With hydroxylamine it forms o-amido- 
h^nzoyl-hydrozylmine (E. v. Meyer a. T. Bell* 
yCO 

mann, /. jpr. [2] 33, 19) C^H/ | + H^NOH 

, ^N.COjjH 

«P.H,(NH,)CO.NH(OH) + COa.-17. With phe- 
nyhhyarazine it forma o-amido-bonzoyl-phenyl** 
.00 

hydrazine C.HX I • + PhNH.NH, 

\N.COaH 

« C.H,(NHa)00.NPh.NH2 + CO,.— 18. It does not 
react with boiling di - w^thyl - anUim. — 
19. ^y^jpcateehin at 130® reacts thus (M. a. B.): 

0.H,(0H), + 0.h/ I 

• ^N.COjH 

*= CO, + 0 aH^(NH 2 )C 0 . 0 . 0 «H 40 n, forming o-oxy- 
phenyl o-amido-benzoate.— 20. Boiled with for- 
mic acid it forms formyl-o-amido-benzoio acid 
and awe ak J) a s e, 0,320^40,,. This crystallises 
in rhombohedsa (fr<^ alcohol). It melts at 
[280®], with decomposition. Sparingly soluble 
in water, alcohol, benzene, and chloroform. S. 
(ether) *03 at 16®; S. (alcohol) -11 at 19®. 
Iteadily soluble in NaOH,Aq, forming a crystal- 
line salt. Its hydrochloride forms prisms, but 
is decomposed by water. Heated with cone. HCl 
at 140° it forms CO,, formic acid, and the hydro- 
chloride of anthranilio acid (M. a. B.). — 21. By 
treatment with POl, in presence of FOCI, a pro- 
duct is got whence methyl alcohol and ethyl 
alcohols rei^ctively form crystalline products. 
The former gives C,gH„NjO» [210®]; small 
needles. The latter gives Ci^H^NaOj [170®]; 
needles. With cone. HCl ay.40® the latter gives 
EtCl and anthranilio acid (M:a. J3.).— 22, Bleach- 
ing powder suspended in chloroform changes 
some of the isatoio acid into an isomer [240°], 
soluble in alcohol, acetone, and benzene. It 
dissolves in NHg,Aq without forming anthranil- 
amide (unlike isatoio acid), but when HCl is 
added .to flae solution an acid [2G0®] is ppd. 
(M. a. B.). — 23. Heated with glacial acetic acid 
, and bromine (1 mol.) it forms bromo-isatoic acid, 
but with more bromine QP, is ^volved, and di«, 
trjg^and tetta-bromo-dSnido-benzoic acids are got. 
• 

Chloro-isatoio.aoid OaH,GK | •. 

\N.co.;a 

[o. 268°]. From ohloro-isatin (10 g.J, CrO, (20 g.) 
and glacial acetic acid (120 g.) as ddserfbed unuer 
bromo-isatin (Dorsch, J, pr» [2] 33, 49). 

Propertite, — Pearly plates (from alcohol- 
ether). 81. sol. alcohol, acetane^ and glacial 
acetic acid, insol. b^ene, chloroform, ether, 
and water. « • • 

, Reactions. — 1. Cone. nCl forms ohloro-o- 

amido-benzoioAcid [204^.-— 2. Hot N^Aq forms 
the amide of onloro-amido-benzoip acid. • 

BLehlero-if Ateli aMd 


JSi,OOJEL 


r.co,H 


Formation . — By oxjdation of dichloro-isaUn, 

Properties. — Yellow prisms (from alcohol- 
acetone). Melts at 264®>256° with decomposi- 
tion. V. soL acetone and glacial acetic acid, 
sol. alcohol and chloroform, v. si. sol. ether and . 
benzene. Boiled with water it partly changes 
to di-chloro-o-amido-benzoiq acid, as shovfli by 
its violet fluorescence (Dorson, J. m. [2] 83, 61^. 

Remtions. — 1. Cone. H61 slovrly converts it, 
on boiling, into di-chloro-amido-benzoic acid 
[224®].“— 2. With NH,Aq it gives di-ohloro- 
amido-benzamide. 

XO 

Bromo-isatoic acid O^HiBr^ I 

\n.c 

[0.276°]. 

Formation. — 1. By oxidising bromo-isat!n« 
2. From Br and isatoio acid suspended in glacial 
acetic acid at 90® (11. Dorsch, J. pr. [2] 88, 
32). 

Properties. — Pearly plates (from a mixture 
of alcohol and acetone). Sol. acetone. 81. soU 
alcohol and glacial acetic acid. Insol. water, 
chloroform, ether, and benzene. 

Reactions. — 1. With boiling oono. hydro- 
chloric acid it forms (/S)-bromo-amidO'benzoio 
acid C«HsBr(NH,)CO,H.-2. With hot NH,Aq 
it gives bromo-amido-benzaiAide. 

. 

.C0J3 

[255®]. Obtained by oxidising di-bromo-isatin 
(10 g.) by CrOa (10 g.) in presence of glacial acetic 
acid (60 g.) as described under bromo-IsATiN. 

Properties. — Flesh-coloured prisms (from 
alcohol-acetone). Sol. glacial acetic acid and 
acetone, si. sol. alcohol, chloroform, and benzene, 
hardly sol. ether, insol. water. Much more 
stable than bromo-isatoic acid. 

Reactions. — 1. Boiled for a long time wilh 
oono. HCl it gives off CO.^ leaving di-bromo-o- 
amido-benzoic acid. — 2. It does not dissMve in 
NHAq- But if heated with il^at 100® for a 
long time it forms di-bronm-amido-benzamida 
0*H,Jlr,(NH,)C0.NH, [197®]. 

Hitro-isatoic ocid 0,H;,(NO..)NO.CO.^ 
[220®-230®]. Formed by the action of HNO, 
(S.G. 1’48) on isatoio add. Insol. water and 
ether, si. sol. alcohol. Crystallises from equal 
parts of alcohol and acetone in pearly plates. It 
resembles isatoio acid, splitting up readily into 
CO.^ and nitro-o-amido-benzoic acid, when boiled 
with JICl or even with water. Nitro-isatoio acid 
is converted by aqueoua NH, into nitro-amido- 
benzamide. By Sn and HCl it is reduced to di- 
amido-benzoio acid, CO, escaping. Bron^ne (in 
glacial acetic acid) converts it into mono-, m-, 
and tri- nitro-amido-benzoio acids {g. v.), 

XO 

Metliyl-isatoip acid C,H,Me( | • 

^ \n.co,h 

^ Pr^omfton.— Methyl-isatin (10 g.) is mixed 
^th glacial acejic acid (60 g.) and cooled well 
while a n9ixture of CrO, (21 g.) in glacial aoetio 
acid (60 g.) is slowly added. Il^er 12 honrs at 
0® the mixture is heated foi^fl hours at 40° and 
then to 70®. It is poured into wAter containing 
H.SO,, and the vellow powder crystallised from 
absolute alcohol (Panaotovid, Jlpr. [2] 81, 122; 
88,58).t 

?ald-yaUow oyitdUiim vteMt 
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(horn boiling alcohol) or tqjnetrio oolnmns (from 
acetone). At 245^ it suddenly increases in bulk, 
bat it melts above 300^ giving off OO..- V. al. 
■ol. watar, readily sol. boiling aloohoi, ether, 
benzene, and chloroform. ' 

B^tions. — 1. Is more stable than isatoio 
acid, not being deoamposed by dilate mineral 
acids. — 2. HNO« (S.O. 1'48) dissolves it in the 
sold. After 12 hoar^water is-slowly added, and 
the pp. crystallised from benzene. It forms 
pale*yellow trimetrio plates of nitro-methyl- 
isatoi^ acid [175^]. This acid is reduced by 
Sn and HGl to a di-amido-toloio acid. — 
8. Wanned with HOI (S.G. 1'2), CO, is given off, 
and the hydrochloride of amido-p-toluio acid 
[207®3 formed. — 4. Warmed with NHjAq it gives 
the amide of amido-toluio a(iid [178®].— 5. With 
aniline in alcohol it forms the corresponding 
anilide [243®]. — C. With phenyl-hydrazine it 
forms the corresponding hydrazide.— 7. With 
MeOH at 180® it forms methylio amido-toluate. 

XethyMsatoio acid 0,H,N0, Le. 

XO 

0,H,Me^ I . [226®]. Formed by boilL.g 
^N.OO,H 

an amido > toluio acid O^H3Me(NH2)GO.^ 
[6? or 8?:1:2] with chloro-formic ether (NiGmen< 
towsky a. Bozansk/, B. 22, 1676). Needles or 
BoaleSat ▼. si. sol. benzene and ether, si. sol. 
alcohol. Decomposed on fusion. Acids and 
alkalis (decompose it into CO, and amido-toluio 
acid [177®]. 

Iiomeride of isatoio acid Anthboxanio 

ACID. 

I8ATTDE C„H,,N,04. Produced by the re- 
daction of isatin by zinc and dilute H.^S04 by 
^alcoholic ammonium sulphide, or by zinc-dust 
and HOAo (Laurent, A. Ch, [3] 3, 382 ; A. 72, 
28£^ Erdmann, J, pr, 24, 15; 25, 438; Baeyer, 
B, 12, 1309). Formed also by atmospheric oxi- 
dation of an aqueous solution of diox indole 
(Baeye^a. Enop, A, 140, 10). White powder, 
with slightly grejrish tint, almost insol. water, v. 
si. soL boiling alcohol and ether. Separates 
from boiling alcohol in minute scales. Decom- 
pe.3ed by heat, becoming af first violet-brown. 
Alcoholic potash forms isatio acid, indin, and 
other products. % 

Di-chloro-isatyde C,eH„01,N,O4. Formed by 
the action of ammonium sulphide on ohloro- 
isatin. White powder; crystallisable ; insol. 
cold, V. sL soL hot, water ; m. sol. boiling alco- 
hol, soL hot a^^neouB potassium sulphide.^ At 
180® it is resolved into obfloro-isatin and ohloro- 
indin. Boiling aqueoas or alcoholic potash 
forms potassium ohloro-isatate and the salt 
CAGl(NH,).CH(OH).CO,K. 

Tetra-ohloro-iiatyde G,fH(,Cl4N,04. Produced 
by the action of ammonium sulphide on di- 
ohloro-isatin. White powder, inc:^1. water. De- 
composed by heat into di-ohloro-isatin and di- 
ohlpro-indin. Alcoholic .^tash forms di-cl|loro- < 
isatin and di-chloro-o-amido-a-oxy>phei^l-acetio 
(di-ohloro-hydrindic) acid. 

Tet^bromo-ft&tyde From di- 

bromo-isatin and ammonium sulphide. Besolved 
hj heat into ^-bromo-isatin and di-bromo- 
indin. 

Thio-lsatyde Oi,H,^,0,S. Formed brslowly 
adding oloohoUc potash to an alcoholic solution 
of di-ihio-isatyde (Laorent, A. Oh, [B] 8, 463). 


White ^drystal^ine pdWder. May be ^mtallised 
as minute rectangular ‘scales from hotalcohol. 
InsoL water, ▼. si. sol. boiling alcohol and ether. 
Gold potash forms indinrand other products. 
Hot potash forms the hydride of indin* 

Di-thio-isatyde G,.H,^AS,. When H,S is 
passed into a cone, alooholic solution of isatin 
'the liquid becomes pale yellow and on cooling 
deposits crystals of sulphur and of isatyde. The 
^trate when mixed with watef* deposits di-thio* 
isatyde (Laurent). Yellowish-grey amorphous 
powder. Decomposed by heat. Insol. boiling 
water, v. sol. warm alcohol and eUier. Ammo- 
I nium bisulphite converts it into * ammonium 
uulphisatanite * NH4GaH,NS04 aq, which crystal- 
lises in large pale-yellow tables, v. sol. water, 
m. sol. alcohol. 

Di-bromo-di-thio-isatyde G,4H,4Br^,0,S,. 
Formed^together with di-bromo-tri-thio-lsatyde, 
when H3S is passdQ into a boiling alcoholic 
solution of bromo-isatin (Gericke, A. 186r., f^61. 
Yellowish-white powder; insol. hot water, sol. 
hot alcohol and ether. 

Di-bromo-tri-thio-isatyde dl^^H^Br^sOS,. 
Formed as above. Yellowish-white powder. 

Isatane G3,H,gN40,. Formed, as a white pp.. 
when di-thio-isatyde is boiled with a solution 01 
ammonium bisulphite (Laprent, J, pr. 28, 346). 
Formed also by the action of soKiium-amalgam 
on an acid solution of isathi (Knop, J.pr, 97, 65). 
Small white cubes (from ether or hot alcohol) ; 
insol. water. Decomposed by hot alcohouc 
potash into dioxindole and indirctin. Its alco- 
holic solution gives with ammoniacal AgNO, a 
white pp. of Ag,C3,Hjj2N40«. 

I8ETHI0NIC ACID C,H,S04 t.c. 

HO.OH2.CH,. SO,H. Oxy -ethane sulphonic acid, 
Sulphonic acid of ethyl alcohol. Mol. w. 126. 

I Formation. — 1. Discovered by Magnus in 
I 1833 (P. 27^378 ; A. 6, 163) as a produci of the 
action of SO, on alcohol or ether. Hence it is 
found among the residues in the preparation of 
ether.— 2. By boiling ethionio acid with water 
(Magnus, A. 32, 251). — 3. By the action of SO, 
on barium ethyl sulphate (Moves, A. 143, 196). 

4. By the action of nitrous acid on taurine 
NH,.CH,.CH,.SO,H (W. Gibbs, Aw. S. [2] 25, 80). 

5. By heating chloro-ethyl-alcohol (chlorhydrin 
of glycoll with aqueous NsjSO, at 175® (Goll- 
mann, A. 148, lOlK — 6. By heating ethylene 
oxide with aque&us KHSO, at 100® (Brlenraeyer 
a. Darmstadter, Z. 1868, 342).— 7. Probably 

NajSO, (James, C, J, 43, ifd).— 8. B^oxulisi^g 
thio-glyool HO.G^.GH,.SH wfth nitric acid 
(CariuB, A. 124, 26l). • 

• Preparation. — SO, is added, with shaking, 
to 1^ equa^ wq^ght of ether at 0®. As soon as a 
sample mixed with water gives a heavy oil the 
whole is poured into water and the ethyl sulphate 
washed with water till neutral, dried over HgSO,, 

I treated with Its bwn weight of SO,, and then 
poared into wgter. The twa» aqueous liquids are 
boiled for a long tinos to decompose ethionic 
acid, and then neutralfsed by baric carbonate ; on 
evaporating baric isethionata is gal (B. Hfibner, 
A. 223; 212). • 

Properties. — atrongly Mid syrap , 
which gradually dries up ft a deliquescent 
radio-erystalliifi mass. Is not decomposed at 
150®, bat blackens at a higher temperatazd; . Iki 
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^ _ _ _ / bolliig with water, 

end may even be heatea to 200^ above whi<^ 
temperatare, however, they lose water and 
change to di-isetbiontftee. Potash-fusion gives 
potassium oarbonat^ oxalate, sulphate, and 
sulphite. Berthelbt (^. 1869, 682) obtained 
acetylene, E^SO,, and hydrogen. PCI,- yields 
0H,C1.0H;2*S02CI1, which Is converted by heat- 
ing with aqueous ammonia into taurine (Eolbe, 
Jl. 112, 241). Olfiromio aoid oxidises isethionio 
acid to Bulpho-aoetio acid OOjH.CHjiSOjH. 

Salts. — NH4A': ootahedra. [130^ (Streoker) ; 
[186°] (Seyberth, B. 7, 891). At 236® it changes 
hf ammonium di-isethionate (Carl, B. 12, 1604). 
— KA'; rhomboidal prisms, melting between 300* 
and 850® without los^f weight. May be crystal- 
'lised from alcohol. — BaA',: transparent six- 
sided plates. [320®]. V. sol. water. S. (60 p.o. 
alcohol) 6 at 14®. — CuA'jj 2aa : pale-greeif prisms. 
— i^A': very hygroscopic pearly needles. 

PoWble^salts with Et^SO, (Engelcke, A. 
218, 270). From NaA', H2SO4, and alcohp), and 
conversion into barium salt BaA'-EtoSCttni^s 
NaA'EtjSO,. ^ 

Double salt with Me^SO^.— NaA'Me^SO^. 
Silky monoolinic tables (from alcohol), very 
hygroscopic. Decomposed by water at 80®, thus : 

C2fl,(QH) SCf,NaMe,S04 + 2H2O 
= C2H4(0H)S03H# 2MeOH + NaHSO,. 

Ethyl derivative EtO.CH2.CHa.SOj,H. 
Sulphonie add of ether. S.G. 21 1-369. The 
sodium salt is obtained by the action of chloro- 
ethane sulphoohloride on excess of NaOEt (B. 
Hiibner, A.223, 218). AlsofromCH2Cl.Cn2.SO,Na 
and NaOfit. The free acid is got by boiling with 
water the product obtained by acting with H^S 
on the (molecular?) compound of its lead salt 
with lead ethyl sulphate. It is a syrup. 

Salts. — NaA'. Plates. S, (alcohol) 2*7 at 
16°. — NaA' Jaq. Columns. — BaA'^aq. — ZnA ^Oaq. 
Hygroscopic plates. — CuA'aGaq. 

Double oompoundsW with the salts 
of ethyl sulphuric acid EtSO^H. Got by 
addingHaSO^and alcohol to Et0.CH..0H2.S03Na, 
filtering from Na^SO*. and neutralising with a 
metallic carbonate. The general formula is: 
C2H,S04H, C2H,0.C2H,.S0:,H or C^H^SjO^Hj, e,g. 
BaA'' aq. Silky scales. — (NHJaA'jAV—PbA'jA' 


chloride of ethlonio wold (daessoii, /. pr.rq 19. 
268). 


ealtof 


Na^A'jA'^aq. — ZnA'iA'^fiaq. — OuA^A'^daq. 
These salts are ve^ soluble in water. The free 
‘ acid splits up on boiling with water, in the follow- 
ing manner: C2H,SP,H:EtO.G2H4.SO,H+ILt) 

•-lito.Oa^^so^H + H2SO4 + Eton. 

Ethyl etJ^er HO.OH2.eH,. SO, Bt. From 
AgA' and EtI (Sttopnewsky, X R. 188^, 96). 

Ethyl derivative of the ethyl ether'* 
BtO.CH,.OH^SO,Et S.G. u Mj58 * (impwe). 
Prom CH2OI.OH2.SO2CI and NaOEt m ether. 

• Not obtained quite pure. 

Beneoyl derivative BzO.CH2.OH2.SQ1H. 
From potassium isethionate lAidSzCl (Engel- 
hardt a. Latschinoff, E. 1868, 286)«~|pi.' : Ledf- 
lets; V. sol. boiling wated sol. hot alcohol.— 
D^'2 : Large thm tables ; m. sol. cold water, 

sol. boiling alcohol. "• 

. Ohloride HO.OH2.CIH2.SO2CL Prdbably 
fcttmed, together jrith OH,aLOH2.SO,H and 
®H,.oa.O,SO,01, By the action of SO, on ethyl 
chloride, or of 01SO|H on ethyleffe (Purgold, B. 
604). Excess of SO, oonverts it into the 


bl-isethlonio aold 0(GH,.01^S0,] 
eulphonio acid of ethe^. The ammonii 
this aoid is obtained by heating ammonium lse< 
thionate to 210® (Carl, B. 12, 1604).— (N£U,A^ 
[198®]. Slender leaflets ot scales; v. e. sol. 
water.— BaA'^aq : prismatip tables. Fonned oy 
heating barium isethionate to 200® (Carl, B. 14, 
66). • ^ 

ISINGLASS w. Pbotbids, Appendix 0» 

ISO- . Compounds whose names begixi with 
ISO- are usually described either under the name 
to which iso- has been prefixed or else under their 
systematic names as described in the Introduc- 
tion to Articles Relating to Organic Ohcmietty, 
voL i. 

ISOHEBISM. Even a superficial reader of 
chemical literature will soon become aware that 
the term isomeric and the kindred expres- 
sions allotropiot metamcrict and pelymcrio are 
by no means always used in consistent senses, 
ft Q^e^ ll ha^ conside rable difficulty in clearly 
vKiftBmg tneir^ exact and relative import; it, 
therefore, appears desirable to discuss the mean- 
ings ofthese terms, especially from the historical 
side, and as far as possible define the sense in 
which they are severally applicable. The follow- 
ing extracts from the article Isomerism Ni the 
first edition of this Dictionary, vol. iii. p. 416, 
1866, by J. A. Wanklyn, servo to shoif what 
views were held at the very outset of the period 
when the investigation of isomerio substances 
began largely to engage the attention of 
chemists : — 

* mis term Is derived from tow equal, and ^ 

M'pov a part, and its employment Ij ohemists is an eocpres- 
Sion of the foot that very different chemical compounds 
have sometimes i^ntioally the same ultimate oomp^Hon. 
Two or more different bodies which are compost of the 
same elements, and of the same proportions of these 
elements (i.e. which have the same percentage oomfosition) 
are said to be isomeric. Isomerism is vioetimes ui^ in a 
narrower sense, being made to signify equality of molecular 
weight, as well as identity in fieroentage oompoeltion. 
When the compounds have the same percentage oomposl- 
tioii, but different mole^jular weights, the term poiymerie 
is employed. Thus there are the terms Isomeric (ha lil 
wide sense), signifying that the different bodies have the 
same percentage composition : Polymerie, signifying that 
these different bodies have th7 same percentage composi- 
tion, bnt different molecular weights ; Isomeric (in its 
restrioted sense), sometimes called ifctameric^ signifjrinff 
that the bodies have the same percentage comporition, a^ 
likewise the same molecular weight.* 

• 

Al examples, Wanklyn then cites butyric 
aoid, ethylio acetate, Vdehyde, and ethylenio 
oxide as isomeric compounds, using the term bi 
its widest sense : of these butyric acid and ethy- 
lio acetate are said to be polymeric with aldehyde 
and ethylenio oxide ; butyric aoid being isomeric 
(in the restrioted sense) or metameric with e&y- 
lio acetate ; aldehyde and ethylenio oxide being 
also metameric compounds. Subsequently, 
throughout his article, Wanklyn usee the tortt 
isomerio^p its Wide sense, substituting the term 
metameric for isomerio used, jju its restrioted 
sense ; thus he speaks of methyl, the simplest 
alcohol radicle, as metluneiib wit|) ethyl hyiride 

S tis article was written at a time when Schof* . 

mmer’s investigation was not fully recognised 
as afforffing proof of their identity) ; he points 
out thav several metamerio bexaiies are poa» 
•ible; and even quotes *as a very lemarkahlf ' 



80 ISOMERISM. 


example of metamerism * the different Tarietiei 
ol tart^o acid and racemic acid. | 

l%e term allotro^ is made use of by Wank> | 
Wn in an nnosually wide sense. Thus he 
•ays:—** r | 

'Olosely related to the term isomerism is the term 
attotrcg^'. Both of them have refereuoe to the same sub- 
jfcMiMAj Amt, vis. that diiKjrent sabstanoes have sometimes 
tbe'^aome nltimate composition ; but they differ in their 
manner of stating it. Isoftorio and allotroplo are in fact 
oomplementaj^torms, ^isomorio ” being employed to predi- 
cate identity of composition between different ^dies, 
whilst **aUotropio** expresses differenoo between bodies of 
Identioal composition. Snob being the force of these words, 
there isQk certain propriety in their usage ; thus, whilst it 
is correct to say ** butyrlo acid and acetic ether are iso- 
tneHCf** it should be ** there are edlotropie bodies of the 
' formula 0 AN.** The same reason which enjoins the use 
of allotro]^ in this case prescribes it in the instance of 
single elements ; thus, for example we read of ** allotropio 
klndis of sulphur," but never of'isomoric kinds. It is 
worthy of remark that cases of isomerism occurring in in- 
orga^ chemistry are usually described by employing the 
wmd allotropy or allotropio, while the reverse obtains in 
organio chemistry. This may be partly ascribed to there 
being always a very wide difference— or else no difference 
at aU— in the dbmposltion of any definite inorganic sub- 
itanoes ; and hence the fact of identity or non-identity of 
oomposition being so easily as qert^n able, it is implied in 
the form ol expression, whibL 

potles alone needs to be m'jde forma.- 

iioation. Among organic bodies, on the other hand, iv 
oontinually happens that tne differences of composition are 
quite decided, and yet so very minute as to tax the utmost 

K wera of chemical anal^'ria for their recognition ; and 
noe the superior dignity which the mere affirmation of 
Identity of ultimate composition acquires in the organio 
department of the scicnca The principal examples of 
sllotropy or isonwBrism, i,e, of the co-existence of identioal 
nltimate Composition with difference of properties, wUl now 
be considered** 

He theu cites the olefines as examples ol 
polymerism, and afterwards discusses numerous 
oases ol metamerism, seyeral of which were 
referred to above. 

Under the heading Isomers among Inorganic 
Substances the following interesting passages 
ooofir at the conclusion of the article : — 

* As before remarked, the instances of inorgauio iso- 
merism aas usually f»iUed instances of allotropy — isomerio 
robstan oes and aliotropic substances being nearly cquivaletit 
expressions. The ^meutary substances themselves off cr 
many examples of isomeiism. . . . Ozone and oxygen are 
loomerlo bodies. . . . Experiment lias shown that the 
molaonlar formula for ozone is higlmr than that for oxygen, 
bC- bow mnob higher remains an dpen question. Sulphur, 
phoiro h o r v , carbon, and many other elements present some- 
%thai examples of allotropy or isomerism. Inorganic 

snob as the vakous forms of silicic acid, of 
■eoqnioxide of iron, of sesquioxide of chromium, of alumina, 
must be dossed among substances affonling examples of 
Isom H ”**. The explanation of the existence of isomerism 
will have become sufficiently clear from the course which 
bas been followed in describing the different examples of it. 
*It is of oonaequenoe how the atoms of a compounl are 
Arranged, as well as what kind of atoms they are,*^and 
henoe than may be very many^tally different substances 
fftiw pniMMi of the same ultimate atoms. This is in fact the 
wbole pbypsopby of isomerism.' 

The definitions given in Eekul6*8 Lehrbuch 
(1867) are substantially the same as those adopted 
by Wanklyn; but he specially draws attention to 
the existence of compounds isomdftc in a 

sense, which, according to the state of know- 
ledge of the time, were to be represented liy the< 
same rational formulm, althougMhey ei^ier were 
possessed of difff^nt properties— as in the ease 
of the 0|oHi« hy^ooarbons and of maleic and 
fomario adds, qt the"^ weif6 in all essential re- 
spects chemically identical but physically dif- 
ferent — such as the tartaric acids, mucio and 
saeohario adds, Ac. The existence of oon^unda 
. ggeb ss theseolatter, in fact, gaiEs rise to the i<e> 


oogniti<ci of a distino^kind of isomerism.jfermed 
p^sioal isamAism, o ^ 

In the latest edition of Watts* Fownes by 
Tilden (1886), polymerism ^ included under 
isomerism, but oempoundt of the same mole- 
cular weight are sub-divided into (1) m^nieric 
bodies, namely, those whion Exhibit dissimilar 
Iransformations under similar oiroumstanoes : 
propionic acid, methylio acetate, and ethylio 
formate are quoted as examples land (2) isomerio 
bodies, strictly so-called, namely, those which- 
exhibit the same or closely similar decomposi- 
tions and transformations when subjected to 
the action of the same* reagents, suoh as the 
' (XoHis hydrocarbons, the glucoses, the tartarJb 
I acids, Ac. 

It will be noted how incompatible are the 
definitions given by Wanklyn and in Fownes ol 
the term metamerio ; it has, however, un- 
doubtedly been customary of late years to em- 
ploy the term metanferio in the sei^e indioa|ed 
in Fovmes. ‘ ' 

InJ}l‘Gowan’s translation of Bernthsen’s 
Chemistry (1889), the jnost modern 
book of its kind, polymerism is not reckoned 
I under isomerism, but the definition given of 
I metamerism is on the whole more in agreement 
I with that quoted from Watts* Fownes ; after it 
has been explained that etlrsrs Bij[ch%s methyl- 
amyl ether, ethyl-butyl ether, and mpropyl ether 
are isomerio, we read : — ' 

* Such isomerism, which depends upon the grouping toge- 
ther by a polyvalent clement of alcohol radicles which aro 
indiviauully nnequal, but the sum of whose elements taken 
together are equal, is called tnstamerism. One of the alcohol 
radicles may here be replaced by hydrogen. , . . Alcohols 
and ethers containing an equal number of carbon atoms are 
therefore mctameric.* 

We further learn that the isomerism of the 
higher paraffins, since it is based upon the dis- 
similarity of the carbon chains, is often termed 
chain-isomer^m; that the isomerism between 
ethylene and ethylidene chlorides, or between 
primary and secondly propyl alcohols, as it 
depends upon the dmerenoe in position of the 
substituting halogen or hydroxyl in the same 
carbon chain, is termed isomerism of place or 
position \ and that there is the third kind of iso- 
merism, viz. metamerism. But obviously two 
different kinds of relationship are thi^ included 
under metamerism : that of position-isomerism, 
which obtains among the ethers themselves, 
which are necessarily all compounds of one 
primary type ; a^d thq^ which obtains between 
the typically different ' equf-moleculax/ alcohols 
and ethers, or tru^ metamerisiiiiL, if the Watts- 
Fotones definition to adopted. 

, If we oonsjder the origin of the four terms 
und» consideration we find that they were all 
devised i^rzelius. The term isomeric is 
proposed in his Jahresbericht, handed in to the 
Swedish Academy of Sciences, Maroh 81, 1881 
, (cf. Wohler’s (leienan translation, 1832, ii. pp. 
44^8), in the following wor js 

*Da es nc^hwendig latufUr gegebene Ideen bestinnmte, 
nnd 80 vlel wie mbglioh ^nsequent gewfihlte, Au 8 drttok« 
zu besitcen, ao babe ich vorgesoblogen, Orper von gloiohec 
Zusammensetsung nnd nngleiohen B^eosobaften Uo- 
meritMnvi nenneili vom grleohiiohMi gletoben 

Theiftn inaammengesetst).* 

I In the next volume of ^ Jdhresheriehi 
I (Wdhler’s inuatlatioii. 1838, p. 68) h« fivff « 



ffldow aJSSu Brsoheinungen ron nloht vaiUg 
hAben gieiohea Atoragewioht 

r53£tf' AklSS^dJ^jL^ ffl V* wo die 

J2£l absolute aber un~ 

SrnSm. I • J’elative Anaahl von Kohleiistoff- und 
JS5l5t^?5«h^°*?w 4?^ ^IbUdeiKlen Gas und Im WeS 
M^ut gleio^ ^ein^n eluem Atom vom Gaae slnd bloaa 1 
® Atome Wnsserstoff entlialton OH 
^ Kohlenstotf ^nd 8 

Wi^rstofT enthalten Bind, 0,H.. Urn dlM^Ar^ 

iSdwi®Mi!mSQt,5r ^“^‘'J^f^snsetaung, boi Ungloichhciten 
konneii. mijolito ich 

^ ^ clear frdin this quotation, especially 
m)m the words which T have italicised, that 
Berzehua never intended that polymerisi* should 
be regarded as^ a form of isomerism. 

Wh^following passage from the same source 
clearly exhibits Berzelius’s intention as to the 
use which should be made of the term ia- I 
menc:-^ « ^ \ 

‘ MIefn es gibt nooh andere yerhUltnlsBe. wo 
^efgentllohen Slnne des Wortea, laomeriach aohemen* 
Atomonanaiihl derselbon 

Ordnung beatohen, die aich 
einandor umlogen, und in 
ungleiohe ifdrper Widen kbnnen; a B 
sohwefclsaure8Zinnoxydul,und SnS(SnO,SO<.) 
l^Mhea schweWgsaureB Zinnoxyd, enthalten eine gleiche 
H ““A derWben BlemontI S 

jedoch Iiicht alseiii 
worden. Bed aolS 
®*“® KCwisae Zeitla^g 
i^tandm haben, odor wenn die Temperatur geiindert win! 

oSf«?2l®2“"« In ihnen voS gell’ 

SaiinAlf* ^wna hinzukoinintoder dnvonweggeht, und (loss 

wets VerbinSSng ’StstdTt! 

BrhKh?i.SA^1 cinerTeinpcratur- 

Hrhdhunm begleitet l^rt. Um solche Fiille bestimmt vim 
kbnnen wlr daflU- die Bezeich- 
B Kurjier gcbrauchen (von utrd in der- 

Belben Bedeutung wie in Metamorphose).* 

Berzelius also cites cyanic Und cyanuric acids, 
wmcB were not then regarded as compounds of 
different molecular weight, as instances of meta- 
merio ^mpounds, regarding the conversion of 
tne latter into the former on heating as a case 
in Winch die Cyanursaure von einem zusam- 
mengesetzt» Atom der erston Ordnung, oder 
einem Oxyd eines ternaren Kadicals, in ein zu- 
sammengesetztes Atom der zweiten Ordnung. 
^mlich in Cyanstture mit chemisch gebundenonr 
Wwser ubergeht.’ CyameHlIe, inib which cyanic I 
jwi^spontaiTeouslv changes, and cyanuric acid, 

I" 8 opnion, were twenigstens vor- 

laafig) isomeric oxiAes of the same radicK. 

Mi«r therefore that the conception in- 

wlf?5» w definition of metameri6m,given«ii 

Watts Fawnes, and in the first edition of this dic- 
tionary , is s^roely in conformity with the use of 
!? Jt' « by Berzelius ; indeed, in 1840 he speaks 
methylio*acAate as iso- 
exarAple afforded* b, the two* 
oivA as well as frBm the explanation 

? ^ the nature of the change from cyanuric 

that the com" 
intended should bd includeS in 
o motamerio substances were such 

with tw. tupieallff different, and 

tb« modern j^aotioe i$ in 
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SI 

distinot accord; yet modem and the original 
apphcatlon of the term are far from being equi. 
▼went, the meta- in metamorphosis denotinir 
change : the conversion of the one mehuneride 
into the other being •expressly referred to, it 
would appear, m fact, that Berzelius distinctly 
mtended to apply the term io those compands . 
which are capable, in modern phraseology. <«>f 

These Wonf and perh^a to 

It Vas not until 1840 that Berzelius proposed 
to substitute the term allotropie (• von 

weIohe8bedeutet,vonungleicherBeschaffonheit:* 

f * P* ^0^ isomeric, in the 

cases of the existence of modifications of elemen- 
tary substances. He appears, however, to have 
contemplated its extension to compounds, 
judging from the following passage - 

Sohwofclkiosen darauf beruht, dass dor eln»davon 

I The existence of compounds containing allo- 
tropes of one of the constituent elementTls dis- 
tinctly suggested here, but thtre is nothing to in- 
dicato in what way allotropes may be regarded as 
related; that Berzelius had realised that tfe re- 
lation might bo that of polymerides would appear 
to follow from his reference to Frankenheun’s 
sulphur, in which it is suggested 
tnat the different modifications of sulphur form 
corresponding gases, and that the dark-yellow 
gas of sulphur, weighing thrice as much as sul- 
pliur gas should according to calculation, is not ' 
tiiat of the modification occurring in the ordinary 
suliihur compounds {v. Allotropy, voI, i. p, 128 ; 
the view here taken is somewhat wider than that 
adopted by Prof. L. Meyer in that article). 

As the term allotroinc has a general significa- 
tion, im^lyinQonljanotlierconditvmt andinvolves 
no assumption either regarding the molecular 
weights of, or as to the nature of the relation- 
ship which obtains between, the allotropes, it may* 
with groat advantage be employed in place of 
the term isomeric used in a wide sense ; this latter 
term being preferebly restricted to those cases 
m which there is the very closest similarity in 
structure. Polymerism, metamerism, and iso- 
merism may in fact all be regarded as varieties 
of aIl<^ropy ; there is certainly no reason why 
carbon compounds shoqjd be considered apart 
from those of other elements, or from elementary 
Bubstanoes. ^ 

The rational formulte which are ordinarily 
made use of are condensed symbolic expressions 
affording more or less complete information as 
to the characterisno chemical properties of the 
compounds which they represent, especially with 
rdfeard to the manner in which they are formed, 
and in which the^ undergo change when sub- 
mitted to the action of various agtmts ; and eqni- 
molecular allotropes which d^er either in their 
mode of formation or in thew behaviour under 
similar circumstances are, as a rule, necessarily 
represented by different rational fonnolie. The 
fonnuliB Revised for any class of compounds, 
however, wiU vary^ccording to the views which 

a 
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toe held as to the valencits of the constituent anotbeifwayt-^ia the^^timber of atomioifhafgM 
atoms. At present, formula) are almost invariably associated wiw a nvon atom my&ilble oi 
eonstruoted on the hypothesis that the sever^ variable ; is it possible for an oxygen or sulphur 
uniisofdilinity— tlievaloncies— ofapolyadatom, atom, for example, to oar|y more than two, or 
■uoh as that of carbon, nitrogen, or sulphur, are for a nitrogen or {Bosphorus atom to oai;|fy more 
of the name value and have identical functions ; than three, charges ? The winter has endeavoured 
*this conclusion being^ased on the fact that none to explain the exhibition of varying degrees of 
of Ihe simple derivatij^es of methane, ammonia. Valency on the assumption that, while the num- 
d:o., exist in a greater number of modifications ber of charges which any given atom can carry 
than the hypothesis requires. But it cani^ot be is invariable, a single charge «may operate in^ 
too positively stated that, notwithstanding the promoting the union of more than two atoms 
extentsto which experimental investigation has (c/. P. M. January 1888) ; that in water, for 
been carried, we are yet but on the threshold of example, the two charges of the oxygen atom 
the temple in which the mysteries of valency are are not fully engaged by those of the hydrogen 
enshrouded. The valency of the hydrogen atom titoms, and that consequently the oxygen atom 
is determined ex hypothesiio be unity, and when is still possessed of a certain amount of residual 
the facts generally are passdd in mental review, affinity. It may be oonteB^ed that, according 
it would seem that this conclusion is no mere to this hypothesis, a compound formed of say 
hypothesis; it is not improbable also that the *trimethy\amine and ethyl iodide, MOj^N.lEt, 
valencies of the atoms of at least the majority would be an allotrape of a compound of ethyl 
of metallic elements are invariable ; but the va- dimothylamine and methyl iodide, &ltMe^^.P^eL 
lenoies of the atoms of the non-metals are appa- The most careful experimental study of such 
rently variable. By valencyis here understood cgr^i^nds {cf. V. Meyer a. Lecco, Per. 9, 809; 
atom-fixing power.* 9, 561, 1634; Kltnger a. Claas- 

Most ^soussions on valency are i* ‘don,^. 243, 193) has been made, however, with the 

rather than scientific, in consequence of result that, in the case of ammonium compounds, 
powerlessness at pr^ent to decide what const!- it is immaterial in what order or manner the 
tutes * a valency;' the deduction from Faraday’s radicles are introduced; and the s^me is true 
law 0# electrolysis, to which Helmholtz has in the case of sulphine cofiipoui^ds : hence it is 
directed the attention of chemists (Faraday lect., supposed that nitrogen Aias five, and sulphur 
0. J. Trans. dSdl. p. 277), that definite, as it four, afiliiities of equal value. But this by no 
were atomi^/ chargee of electricity are associated means follows, as the obcurrenoe of ' isomeric 
with the atoms of matter — that a monad bears a change ’ in such cases is in the highest degree 
single charge, a dyad two, a triad three— is the probable— the compound aboNId may alone be 
(mly approach yet made to a theory of valency, the stable form into which the allotropes abdNIo, 
but hitherto chemists have avoided the discus- acdNlb, bedNIa, all spontaneously undergo con- 
lion of the subject from this point of view. version immediately on formation. There is 

Oxygen and sulphur, nitrogen and phos- little doubt that such ' isomeric changes ' occur 
pherus, carbon and silicon, form gasifiable hy- far more frequently than is commonly supposed, 
IrideSy from the composition of which we infer and it is most important that the possibility of 
dtat the atoms of these elements are divalent, ' isomeric change ’ should be very carefully kept 
aivalent, and tetravalent, respectively ; in the in view in determining the constitution of com- 
jase of carbon ^nd |ilicon there is no reason to pounds from the st^dy of their behaviour in a 
suppose that either element ever manifests a limited number of interactions. As valency 
higher valency. But both water and ammonia cannot be determined from any d priori coh- 
liiadily combine with other moleoules : the form- siderations, and can only be deduced from the 
ation of such compounds from water is rarely knowledge of the structure of the compounds of 
interpreted as evidenue of the possession by the elements whose valency is to be determined, 
oxygen of the power of acting as a tetrad ; but it is obvious that the structure of a substance 
the water molecule is usually supposed to func- must be inferred from the widest ana most care- 
iion in some occult manner as a whole, and to ful study of all its properties : the study of the 
enter into a state of 'molecular combination ’ dif- relationships of allotropic substances is in fact 
ferentfrom that of 'atomic combination 'in v.'hich i:.«separable froi^ that of valency, and the oon- 
ite constituent atoms exist. The formation of verse is equally true. c « 

ammonium compounds, however, is more usually In the case qf *un saturated' carbon corn- 

regarded as due to the manifestation of a higher pounds, oit has bben customs^ of late years to 
degree of valency by the nitrogen. But there is represent the affinities not engaged by o^er ele- 
no good reason for explaining the behaviour of m^ts as saturating each other : thus, ethylene 
oxygen in one way, and that of nitrogen in an- is zormul&ted as ; acetylene as HGIOH. 

other. V Thomsen’s determinations of the heat of com- 

The question to be decided is, whether a bustion of ethylene and acetylene in comparison 
given element may possess two or more degreer with those qf saturated hydrocarbons, as well 
of valency ; and whether theeso-called Atomic as the general behavion^ of such onsaturated 
and niolecular fppis of combination difter merely oompoun£s, £nay, hemever, be held to favour the 
in degree and m in kind. Or, to pat it in view that the oarbon^toms are possessed of free 

affinities, as expressed kj the iarmoUi 

the disof^oiii of this ques- 
tion excited ^nsiderable attention a lew years 
ffs, it hM latterly almost ratud|r fallso i^ 


' It Rp^ears to me that the term valeaej must at 
proeent be usea in » perfeofcly feneval sense, mad that we 
eeuuot restriot onr attentwn to the oonaldenitioa of 
ffMeons oomponnds (e. BQTnvAuaroT) ; in the oeee of gases, 
£be pmUems are for the most part of a very dmplfldnd, 

solids, 


anarareijexoieeauxerenoesoxopinioo; liqaiiii 
l^ovi^ pciieiift of grsa oompls^ 



ISOMEKISlkL 


oUiTion I ftut M T«rj many of |ha oAes of 

wtomalfliOil^Bomerism, ol^ which an explanation 
is reqniredt occur among compounds of the 
ethylenio tjpe, it ie ope of considerable impor* 
tanoe. The possibility of the two fonns of com- 
• • H,0 

bination pictured by the expressions {| and 

H,0 

H,0~ 

•hould also be takeC into account, espe- 


iji—* 


cially in the case of ethylenio derivatives. 

Among the more recondite problems of va- 
lepoy requiring mention is that relating to the 
number of carbon atoms which form cloBed«| 
chains or rings. It is now regarded as well es- 
tablished that, in audition to the six-atom ring 
of benzene, five-atom rings also exist ; indeed, 
their formation apparently takes plaqe with 
peculiar readiness ; the existence of both three- 
and<dour-atoce rings is now also generally held 
to be established, chiefly in consequence of the 
researches of W. H. Perkin, jun. (cf. 

Tram. 1886. 801, ei seq.). The hydro-.c'^''*-' 

— A_: .aI> 


obtained by the action of sodium on trimethyK > 4 M.^ 
bromide, BrGH 2 .CH 2 .GK^r, is almost univer- ‘ 
selly assumed to be the simplest compound of 

the kind, triiiaet]^len%Q=‘^]]>GH 2 ; as shown by 

Freund, its discoverer, this hydrocarbon has the 
remarkable property of being readily absorbed 
by a solution of hydrogen iodide, forming normal 
propyl iodide, although it is acted on with ex- 
treme slowness by bromine. By the action of 
ethylenio bromide on the disodium derivative 
of ethylio malonate, Perkin has obtained an acid 
which he regards as a trimethylenedioarboxylio 

acid j^^O(OOOH), ; and by employing tri- 

methylenic bromide inplace of ethylenio bromide, 
he has prepared what he regards as tetramethyl- 
OH,~GH, 

enedicarbo^lic acid I L : both acids 
OH,— 0(G00H), 

closely resemble the hydrocarbon in their beha- 
viour with bromine and halhydrides. The easy 
resolution of closed carbon chains by halhydrides 
in this manner, however, is altogether without 
precedent in the case of five- and six-atom car- 
bon rings, at all events, which, as a rule, cannot 
be split by means of halhydrides, but are fre- 
quently resolvable by bromine ; their behaviour 
is more nearly akin to tb%t of igve-atom ringsf 
Bue]^ as those of furfnrkn and indole, which also 
resist the action of bromine, but are resolvable 
by treatment with pgents whioB are commonly 
regarded as weaker than bromine (t^e formation 
of pyridine derivatives from pyrrole and of qm- 
noune derivatives from indole, which a^pearTvi 
involve the resolution at some stage of the ope- 
ration of the five-atom rings, is contemplated in 
tl:^ statement). The alternatke /ormula for 
trimethylene, if it be npt a closed wain hydro* 
carbon, is 0H,.CI]^0]^, wluoh replesfints it as 
a compound in which two tenninal carbon atoms 
are each possesi^ of a iingU tree afBnity ; the 
possibility of the existence of sud^ compounds 
has not yet been contemplated by demists, elk- 
oepting myself. Zt is conceivable, I think, that 
such a compound would be attack^ by bromine 
WlDt in MosequeiuNi ot W iwo im- 


satisfied carbon atomafailing to assist each other 
in separating the constituent atoms of the 
bromine molecule and the impossibility of a 
* conducting chain of molecules' being wormed 
between the carbon afoms, as bromine is a di- 
electric; as solutions of the halhydrides ar%eleo- 
trol^es of low resistance, ssuch a conducting 
* chain mightr however, be formed in their cai^, 
and the requisite electrolyins of the halhydride 
molecule could thus occur. According to Thom- 
sen, trimethylene has a higher heat of combus- 
tion than propylene, GH..CH:CHo; judgiiig^rom 
the analogy afforded by benzenoid compounds, 
it is to be expected, however, that the closure 
of the chain involved in the formation of the 
three-atom ring would be attended with a con- 
siderable loss of enbrgy, and that propylene 
would, therefore, have the higher heat of com- 
'bustion: its behaviour with bromine certainly 
justifies this view. The confirmation of Thom- 
sen's statement thus becomes of extreme im- 
portance. It is a noteworthy fact that ethylenio 
oxide, according to Thomsen, also has an excep- 
. I of formation, and that this ob- 


1 ^ > hasproi^osod vO represent it as a dimcthyl- 

ene oxide of the formula GHj.O.CH 2 . Ethylenio 
oxide as represented by the conventional formula 
bears a similar relation to trimetliylene that f ur« 
furan bears to pentaraethylene, thus 
CHa 


CH, 


IHa 


0 

HaC^Ha 


HaO 

I 

HaG- 




1 

-CHa 


HO^E 

hLJh 


Thomsen's formula for ethylenio oxide is inad- 
missible, as it indicates a severance of the carbon 
atoms ’ if, howpjjgr, the formula were written* 
GHa.CH 2 . 0 ,*^a*;-i R<ld correspond to that given 
above to tri Junylone ; Thomsen's observatioss 
that both ethylenio oxide and trimethylene have 
an exceptional heat of combustion may there- 
fore be regarded as mutually confirmatoj^. It 
is also to bo noticed that the coiffpound formed 
from ethylenio brom-de and a^sulphideis not the 
corresponding sulphide, but the polymeride 
OH,— s— ch; » 

thereof J I . If an open chain formula 

CH, — S — CH, V 

be assigned to trimethylene, Perkin's tri- and 
tetramethylene derivatives must also be repre- 
sented by open chain formnlee. Perkin has fully 
discussed this question, and has pointed out the 
impro'Ability attaching to such formula. The 
evidence does not appear to be sufiQcient, how- 
ever, to permit of a final decision being arrived 
at with regard to so difficult a question. 

» Finally, it is necessary to refer to a problem 
closely akin to the two previously considered, 
viz. that relating to the distribution of the 
affinities of the oqrbon atoms in closed cbmns ; 
of those affinities, that is to say, which are not 
engaged in the formation of the ring, or in re- 
taining^ the hydrsgen atoms. This problem is 
chiefly of ilbportanoe in discuss^ the structure^ 
of benzenoid hydrocarbons and meir derivatives. 
Of the various formula proposed for benzene, that 
of Eeknl6 always has been, and still remains, the 
most popular ; but it is open to the serious objec- 
tion that itrepresents benzene as aoomponndoon- 
taining tllroe pair^ of carbon atoms Jm the same 
pondition as the pair in ethyleute Iwwar'sfor- 

;; m 
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mulA ifl open to a similar ^bjeotion. The prism 
formula of Ladenburg and the diagonal formula 
of Claus cannot be objected to on this ground, 
but aret;open to oriticis n in many other respects, 
and in the light of VonBa&yer’s recent researches 
on the reduction products of terephthalic acid 
, (c/. A. 245, 103 ; 251^257) these formulie are gene* 
r&Uj regarded as finally disposed of {cf. Miller, O, 
S, Trafxs. 1887.208).*' A symbol proposed by the 
writer in February 1887 {cf. P. if.), and a year 
later also by Von Baeyer {A. 245, 122), appears 
to b^ exempt from the deficiencies which oha* 
racterise previous formulas; but it embodies 
somewhat unconventional conceptions, and 
therefore has not yet attracted attention. The 


symbol in question 




has been very happily 


termed the centric formula by Von Baeyer ; ho 
expressly states that this formula is to be under 
st^d to indicate that * die 6 Kohlonstofivalenzcn 
des Benzols sich siittigen, ohne dadurch drei 
Verkettungen der Kohlenstofiatome zu bewirken ’ 
(A. 251, 285)^006 valency of 
rected towards the centre of the nng, .r., 

valencies mutually paralyse each other 
122). My own wor^s were : * Of the twenty -four 
a65nitie8 of the six carbon atoms twelve are en* 
gaged in the formation of the six-carbon ring, 
Irhile the remaining six react upon each other, 
acting towards a centre as it were, so that the 
afiinity may be said to be uniformly and sym- 
metrically dis^buted. ... I do not consider 
that, apart from its connexion with the other 
carbon atoms owing to their association in the 
ring, any one carbon atom is directly connected 
with any other atom not conti^juous tc it in the 
ting . . . each individual carbon- ^^ercises an 
in^uence upon each and every other carbon 
atom . . . there is an excess of afiinity beyond 
what is required to maintain the Ggll^ ring ; but 
1 do n^t consider that each carbon atom can be 
considered to Save an affinity /rce.’ 

The conclusion^ here arrived at with regard 
to benzene, that no direct connexion exists bo- 
^een any but the contigiious carbon atoms in 
the ring — that para-carbon atoms are not and 
cannot become unite<iu-may be regarded as of 
universal application. Von Baeyer’s experi- 
ments prove, moreover, that the dihydro-tereph- 
thalic acid in which an atom of hydrogen is as- 
sociated with each of the para-carbon 4 ^toms to 
which the carboxyls are attached, unlike Ureph- 
thalio acid, behaves as an un saturated com- 
pound, forming a tetrabromide, and that it is to 
c. H.COaH 


It woiM also follow that in the case of ^nzenoid 
compounds fw of theysix * spare * aitimties can- 
not act * centrically.* To what extent this is true 
in the case of other rin^ rgmains to be ascer- 
tained ; from th« remarkkble similarity of thio- 
phene and benzene, it woul# ^pear prolAble that 
the former is to be represented as analogous to 
HO — CH 

j\/| 

benzene in structure, thus 0 CH' whereas 


Y 


be represented by tho formula 


From 


fI.COaH 

this it follows that the type changes on conver- 
sion of the * centric * compound into the di-addi- 
tion comppund, and probably tills is generally the 
case; for exampla, when quinol is converted into 
quinone OH . . O 


0 0 


oa 


the analogous compounds furfuran and pyrrole 
gmore nearly resemble the unsaturated com- 
pounds in their behaviour ; but this is perhaps 
ascribable to the influence ^zeroised by the oxy- 
gen or imidogen. 

The foregoing brief discussion will suffice to 
direct ^tention to numerous problems com- 
prised in the philosophy of isomerism, az^ to 
show how far from final are the conclusions 
as to structure which we are at present able 
at. » 

ifw,, ^ increasing number of 

lustances, it is impossible to assign different 
rational formula) to compounds undoubtedly 
different so long as the system employed takes 
into account merely the Aatur%vOf*the radicles 
and the manner in which they are associated as 
pictured by disposing them in a single plane. 
If, while assuming the hydrogen atoms in a 
compound, such as methane — in other words 
the four valencies of tho carbon atom — to be 
equal, it bo supposed that the radicles intro- 
duced in place of the hydrogen atoms occupy 
relatively different positions in the plane, a 
variety of isomeric derivatives would appear to 
be possible : e.(j. two of tho form two 

of the form and three of the form 

CRBjBj^, ; B, R„ R^, Bj being different radicles. 
A special study of methane derivatives from 
this point of view has been made by Henry, but 
both his results and our general experience 
show that isomeridcs such as are here contem- 
plated do not occur. 

By considering the arrangement of the atoms 
in space, conclusions have, however, been ar- 
rived at which are far more in harmony with 
experience. Such a step was first tdken in 1874 
by Van’t Hoff {La Chimie dans VEspctcCt I^t- 
terdam, 1875), and independently and almost 
fimultaneously^by Le^el {Bl. [2] 22, 837 ; cf. ibid. 
23, 295). A German adaptation of Yan’t Hqtl’s 
pamphlet entitled. Die Lageru^ der Atomeim 
Baume^ was published in 1877 by Hermann. 
A full account of the subject is to be foond 
in the pre\^ious edition of this dictionary and 
ixrMillePs * Chemistry,’ vol. iii. 

The fundamental hypothesis of the Van't 
Hoff system consists, as is well known, in sup- 
posing that th^arbon atom occupies the centre 
qf a tetrahedron and that its four affinities are 
directed towards the fouV solid angles. V^hen 
four different radices are associated with the 
Carlton atom, but only in such a case, two iso- 
mer[des are , possible, representSd by two irre- 
gular non-snperposable tetrahedra bearing to 
each other the*relation of^ object to its re- 
flected imsgq; and, moreover, these isomerides 
ihpold l^Qlewitlovorphoi^i oigr«MUl9<mii48 
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Well ftl aetiTO aifd poseissed <9 equal 

and opfK>sit6 rotatory pSwers, as the molecules 
are nns^mimetrioalf suon tetrahedra exhibiting, 
in relation to an a^isadrawn parallel to the cor- 
responding edges, a screw-smiped grouping of 
the four summits, ^ifrning to the right in the one 
form and to the left in the other. A carbon 
atom thus situated is termed asyrmnetrict and* 
is represented in a formula by an italicised C. 
ffhe hypothesis ^rves therefore at once to ex- 
plain both the existence of isomerides which 
cannot be represented by formula written in a 
single plane, and to account for the optical oc- 
twity of certain substances. Thus in the case 
of tartaric acid, which contains two asymmetrid 
carbon atoms, buUis composed of two equal 
•groups, (COOH)(Hd)HaCH(OH)(COOH), the 
hypothesis indicates the existence of two opti- 
cally fCCtive isomerides of equal but vpposite 
rotatory powers, and a thirft inactive isomorido 
in^hich tlfb optical effect of the one asym- 
metric carbon atom is balanced and neutralised 
by the equal opposite effect of the other; it 
thus accounts )or the existence of, ^extro-, laavo-, 
and Wk!50-tartaric acids ; racemic acid, the fourth 
modification, apparently, is to be regarded 
‘ physical ' allotrope formed by the conjunctio*? 
of the two^active i^meridcs : it would seem ' 
that it does nA exiw in solution, Van’t Hoff 
has shown, in a recenfpmuch extended new edi- 
tion of his pamphlet, that every provision of 
the hypothesis with reference to the optical 
characters of isomerides has been fulfilled in 
the most complete manner possible by the in- 
vestigations carried out in the interval since its 
enunciation by Le Bel and himself (cf. Dlx 
Annies dans VHistoire d'une Thiorie, Rotter- 
dam, P. M. Bazendijk, 1887 ) ; this remarkable 
agreement of practice with theory has naturally 
led to^he almost universal adoption of the 
hypothesis. 

The hypothesis also provides for a greater 
number of isomerides in tb« case of compounds 
of the ethylenio type than is indicated if the 
space relationship of the radicles be omitted 
from consideration ; if a compound of the form 
R,R.^C:CRjR 4 be represented by two tetrahedra 
joined so as to have one edge in common, it 
will be foigid that only one such figure can bo 
constructed, if either the four radicles are iden- 
tical, or if only R, differs from R,,, or R, from R,; 
but if B, is different from Bj, and R, is also 
different from R^, although B| aad R^, R, and RJ, 
avWidentioftl, two such figures may be constructed 
—this is more ftadily rendeaed obvious by the 
adoption of the«simpler plAi of writing the 
symbols of the radicles attached* to the two> 
doubly-linked carbon atoms on e^he( side nf a 
line representing the plane of their conjunction. 

Thus the syxhbols and ^ represent modifl- 

*oation8 in which in tlie one case the two simikir 
radicles are situated symipetricalfy ^ith refer- 
’ence to a plane at right angles to the axis of 
the system, ai^ in the other are symmetrically 
•situated with reference to the axisof the system ; 
such modifications may therefore be termed^ as 
WislicenuB bhs suggested, thenZans and axially 
•symmetric modifications, fime «somerism of 
wwleic and Ittmarlcr acids is regarded by Van*! 


Hoff as dependent on rach a differenee in struc- 
ture. 

Such a stereometric mode of formulation does 
not afford an increased number of exj^essions 
for acetylenic derivatives; the same is true of 
benzenoid compounds if Kekul^’s symbol be 
adopted {cf. Marsh, P. M. l^ov. 1888 , p. 426 ). It * 
may be noted, however, ^bat the asymmetRo 
carbon atom hypothesis is applicable to the ex- 
plana^tion of the optical activity manifested by 
a variety of closed chain compounds, such as 
qucrcitol and quinic acid, which are deriwtivea 
of hexamethylene, and conino and its homo- 
logues, which are derivatives of piperidine. 

Although the Van’t Hoff-Le Bel hypothesis 
has been very generally accepted as affording a 
sufficient explanation of a very large number of 
cases of isomerism difficult to account for in 
accordance with the existing canons of belief, 
it is as yet by no means certain that it can be 
always so regarded ; in many cases ftfie difference 
between isomerides is so great that it is some- 
what difficult to believe that it depends on so 
comparatively simple a difference in structure 

ih^ presence of one or more asymmetric car- 
boi^gJtoms wouj^ involve. The two isomerio 
t'iria'*ic soids are the verita,J)le image the one of 
tjnrtither ; but this is rarely the case : thus 
hydrobenzoin differs very considerably frda iso- 
hydrobenzoin, a^ do also mannitol and.dulcitol, 
and to a still gre';'cr extent the acids, sacchario 
and mucic, formed from these latter ; in all 
these cases the isomerism is assumed to depend 
omxrero geometrie.%1 differences. In the case of 
ap; iiitre intra-molecular neutralisa- 
tion of one aavy J^fetric carbon atom by the other ^ 
already prodt.*“»i"- marked effect, as evidenced * 
by the difference in properties of this acid in 
comparison with either of the active modifica- 
tions. It may be, therefore, that in the case of 
mannitol and dulcitol, and the acids formed by 
their oxidation, the accumulated effect of the 
several asymmetric carbon aj^om^is much greater 
than in the case of tartaric acid, and hence the 
greater difference in properties between the iso- 
merides. Very little alteration is involved iff 
the formation of racemic acid, and, as above 
pointed out, this substance appears to be a mere 
‘ physical ’ allotrope, hardly a polymeride, of its 
active constituents ; in certain cases the forma- 
tion of the ’racemic form’ is attended with a 
consid^able alteration in properties — in the case 
of leibine and of camphoric acid, for example, 
their racemic forms behig much less soluble and 
of higher melting-points than their optically 
active constituents. In these cases thera would 
seem to be a more intimate union than in the 
case of racemic acid ; the marked difference be- 
tween saccharic and mucic acid may be due to 
some such causetas this. But the isomerism of 
the hydrobenzoins is more difficult to explain, 
assuming that they are both compounds of the 
formu1a(aH5)(HO)HC7.0CH(OH)(C,HJ.Inolud. 

ing a racemic form, four modi^i^tions of such e 
compound appear possible, two of which should 
be optically active. Neither compound is optically 
active, and, judging from Zincke^s observations, 
it does not appear probable that, if the one be 
the meso or inactive modification corresponding 
to mescffartaric fcid, the other is, the racemio 
form. The assumption that the one, perhaps 
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IsohydirotjenzolQt conlalns the two hydroxyl- 

m attached to the 0116 carbon atom, thus 
L0.0(0H)~0,H„ would satisfactorily ao- 
oount wX its behaviour, but has hitherto been 
rejected as improbable owing to the general belief 
that compounds of such a character are exces- 
sively (instable. But j[t maybe that the presence 
of ^he negative phenyl groups confers stability 
in such a cose, much at in the case of chloral hy- 
drate ; and it is well to remember that in not a 
few instances of late years proof has beeiJ given 
of the incorrectness of views based on general 
considlrations, as in the case of phihalic chlor- 
ide, for example, and the hydroxamic acids. 

Still greater difficulties occur in accepting the 
conclusion that the Van’t Hoff hypothesis affords 
an explanation of the isomerism of unsaturated 
compounds such as maleic and fumaric acids, 
which, according to this view, are respectively 
the piano symmetric and axially symmetric 
isomerides of the formula 

HC.COf)H HOOO.CH 

II and II I 

HO.COOH HC.COOH j 

Malelo aoid Fnmarlo acid. 

It is well known how great are the differences 
between these two acids, both in physical pro- 
perties and in general chemical behaviour 
ihat maleic acid alone yields a corresponding 
inhydAde, fumario acid being converted into the 
lame anhydride when dehydrated. Ostwald also 
_ias shown that the electrical conduct} ]ty of 
their solutions is such as to indicate thal aaleio 
acid is a weak acid akin to sekhious a i phos- 
phorous acids, whereas fumaw ^acid is a v ell- 
marked dibasic acid {J, w.lt-?-^<>o25r^ftaleio 
4 usid has also a considerably greater heat of com- 
bustion than fumario acid (Thomsen, J. pr. 40, 
202). Boser has suggested that, whereas fumaric 
, Bci^s a normal di-carboxylio acid, maleic acid 
is to be represented by the formula 
* HC.CO 

c II >0 
HCiC!(OH), 

This formula would afford a satisfactory ex- 
piration of the great diffenonces observed be- 
t^en the two acids, and it has been strongly 
advocated by Anschutz / A. 254, 168). No valid 
argument has yet been ^advanced which would 
prevent its adoption. 

It may here be pointed out that no attention 
is paid in applying the Van’t Hoff hypothesis to 
imsaturated compounds to the peculiarities^^ich 
are manifest in such compounds, and which ap- 
parently must be attributed to the presence of 
unsaturated carbon atoms ; a * double or ethylenio 
bond * i# represented as the precise equivalent of 
two single bonds, and a Ureble or acetylenic 
bond * as the equivalent of three single bonds, 
which is oertaixily not in accordan<>e with faots, 
and especially with Thomsen’s ^servations on 
the heats of combustion of unsaturated com- 
pounds. • 

Wislicenus has not only acoi)pted tips Van’t 
Hoff-Le Bel hypo^^aesis in its entirety, but has 
in the most ingenious manner possible extended j 
Its application, land has indeavoured both to 
elucidate the structure of geometrically isomeric 
uASAturated compounds, and to explain the *iso- 
ntiono changes ’ which such compounds frequently 
{Abhandhuigen d$r malh, phys. Olam 


4tr ktMtg. Qu, im 

Band xiv. Leijfzig, 1887V • \ 

In the case of maleic and fumario acid-* 
that these are stereometric isonieridea^- 
as pointed out originally bjr Van’t Hoff, ^e for- 
HOOO.CH r . ® 

mala R may without hesitatioii ba 
, HO.COOH 

assigned to the latter, as it is incapable of fom- 
ing an anhydride, whereas maleic acid, being^ 
easily convertible into the anhydride, is repre- 
HO.OOOH 

sented by the formula U ; in the ease 

HaCOOH , 

oj^ orotonio and isoorotonio acids, however, it is 
more difficult to find criteria on which to base a 
choice between the formuls*'^ 

HC.CH, OH, .OH 

Ac— • 


Htl.COOH 


HO.OOOH 


and similarly in other oases. Wi^oenus oqn- 
siders that if a compound of the*’ form 
0 .tB,B.ByB 4 , consisting of the two systems 
BiB^C^, and « 0 B,B 4 , be derivable from a cor- 
responding acetylenic compound, its constitu- 
tion can' at once be inferred from the fact that 
wh^n one pair of bonds between the carbon 
'ii’ins in the acetylenic compound is severed, as 
ihe two atoms are still unitM bygdoifble bonds, 
no rotation of the system^can take place; con- 
sequently the added radicles both occupy posi- 
tions on one side of the common axis of the 
systems. Thus the tolane dichloride melting at 
143^, obtained by chlorinating tolane, is neces- 
sarily the plane symmetric modification : 

0«H,.0 0,H,.C0i 

The isomeride of lower melting-point (CS’^lmust 
therefore be regarded as the aually symmetrio 
0,H,.CC1 

compound || . In principle this 

C10.0A 

method appears perfwtly sound, but it is based 
on an assumption with reference to the manner in 
which the carbon atoms in ethylenic and acetyl- 
enio compounds are united, which, as previouiuy 
pointed out, is perhaps open to question; it also 
involves the conclusion that the radicles attached 
to the carbon atoms are incapable of *changing 
their positions, which is also by no means a safe 
assumption, bearing in mind the extreme readi- 
negs with which * isom^o changes ’ occur. 

A method of ihore universal applic|^tion, but 
involving much more complex copsiderations, tt 
the follow^g. In s^urated compounds in which 
^e carbon atoms are united by single affinities, 
one carbon syitem must be capable of rotating 
abodf anothers moreover, it is to be assumed 
that the atoms in a molecule — even those which 
ore not directly connected— exercise an influence 
on each other, an^ will therefore tend to condi- 
tioi} snob rotation so that radicles which have 
the preatesh affinity ue brchight into the dosest 
proximity possible, ^us, on converting ethyl- 
ene into its chloride, in the first instance the 
change would tedee place in aocordftnoe with the , 
f olloinng scheme : 

OHH » QHHCa 


uebkh* 



ISOHEmStt/ 


Bat, itt eonseijtienoa o! the inpeiior lenity of 
hydt€«n ohlorine, 8\foh a Girstem would be 
onetaine, rotation woafd set in, and the more 
CHHOl 

stable system [ * • would resnlt 
• OOIHH • 

To take anotkeF ease, that of the conversion 
of tolane tetrachloride into diohloride by reduc- 
tion; this compound may present three codt 
figurations, viz. : 

. gc,H,oiot goAcaci gCaH.cici 
00.H,0101 CCICIO.H5 OOlO.H,cr 
It would probably chiefly consist, especially at 
low temperatures, of the second and third modi- 
^cations, as the dissimilar radicles are most 
proximately situated in these ; and as these tWo 


modifications wo^! 
symmetric dichlorn 


t 


both furnish the axially 
de on reduction, it is to be 
supposed that the chief product of reduction 
will be this diohloride; actually thedb molting 
at 68° is chiefly obtainet (Blank, A. 248, 1), 
Ad j(b is, therefore, to be supposed that this 
modification is axially symmetric— a conclusion 
which harmonises with that previously arrived 

To this^t may be objected that our know- 
of the relative aflinities of the radicles 
within a compound is purely hypothetical ; and 
that it is by no means certain that dissimilar 
radides wvuld in cases tend to influence and 
attract each (ffcher more than would similar ra- 
dicles. Thomsen’s observations on the heats 
combustion of ohlorine compounds, in fact, would 
appear to favour an opposite conclusion. But a 
more important argument is to be found in the 
fact that in cases in which the constitution may 
fairly be regarded as established, the relation is 
of the obverse order to that required if the con- 
tention of Wislicenus be correct : thus, the sym- 
metric or para-diderivative of benzene always 
has the highest melting-point ; the same appears 
to be^rue of the symmetric tri- and tetra-deri- 
vatives; and, in the case of naphthalene, the 
axially symmetric isomeride is always that of 
highest melting-point S, Proe, 1888. 93). 

Another use which Wislicenus has made of the 
argument here criticised may now be mentioned. 
It is a well-known fact that maleic acid is very 
readily converted into fumario by the action of 
acids. Wislicenus supposes that when this con- 
version effected, for example, by brorahydrio 
acid,. the double bond becomes severed, bromo- 
Buccinic acid being formed : 

HC.COOH HgH.OOOH , 

# HaeooH 

but rotation setting in, the fadicles are brought 
into their preferential positibns, viz. • 

the water present, this modificatfbn l>ecomes de- 
prived of hydrogen bromide, fumario acid natu- 
rally results. Although in the highest degree in- 
genious, this oonception unfortupately does not 
appear to be in aoocf dance with the facts, fov, as 
Anschiitz points out (As 254, 16^, the con- 
version takes place under conditions under which 
the succinic privative is stable, and there is no 
reason therefore to suppose tl^t such « com- 
pound is formed at any stag) of the conversion 
of maleic into ftmaric acid { if maleic ficid be 
formulated in the manner ad«rocatod by An- 


80hfltz, Its eoaversloil Into fumario aoM by acids 
is easily nnderstood. 

Victor Meyer’s researches have led him to 
carry speculation even turner. On submitting 
benzil to the action of hydroxylamine, Meyer and 
Goldschmidt obtained an a-dibydrozime which 
they found was converted into a more stable fl- 
isomeride by heating with%doohol to about 180°; 
a careful investigation of these compounds Vas 
subsequently made by Meyer and Auwers, but 
they were unable to discover any substantial 
difference in their chemical behaviour, and they 
came to the conclusion that both must be re- 
garded as compounds of one and the same formula 
C,H,.C(N.0H).0(N.0H).C,H,. As the existence 
of two such compounds was incompatible with 
the assumption that carbon atoms united by 
single affinities are free to rotate, Meyer and 
Bleoke (B. 21, 946) have put forward an hypo- 
thesis as to the nature of the carbon atom itself 
which serves to account for two kinds of anion 
by single affinities, one in which w>tation is im- 
possible, the other in which it can freely take 
placo. Having regard, however, to the readi- 
ness with which ' isomeric change * takes place, 
and to the extremely imperfect state of our know- 
ledge of the exact manner in which polyad ele- 
ments are held in association, there cannot be 
iny doubt that it is premature to conclude that 
the benzil dihydroximes are necessarily struo- 
Ciurally identical; the study of chemioai inter- 
changes is after all but an approximate and 
fallible mode of determining structure. 

ch and Werner (Ber. 23, 11) have quite 
recently proposed to extend the Yan’t Hoff con- 
ception to the nitrogen atom itself. They sup- 
pose that in some nitrogen compounds the three 
affinities of the nitrogen atom are directed 
towards three of the solid angles of an irregular 
tetrahedron, and that the nitrogen atom itself is 
located at the fourth. In the case of compounds' 
of the form OXYiNZ, which are comparable with 
carbon compounds of the form GXY:0&Z, it is 
conceivable that the Z r^efe may alter its 
position in space relatively to the radicles X 
and Y. and thus giy^o rise to isomerides. 

Victor Meyer ( D. 23, 567) has, however, poin^d 
out that the views of Hantzsch and Werner are 
in many respects in conflict with the experi- 
mental evidence. This memoir is a noteworthy 
contribution to the discussion of a number of 
the more obscure cases of isomerism. (The two 
pap|r8 liere referred to have been published since 
this article was in tyjje.) 

It is here the place to refer to the numerous 
discussions which have taken place^ dinging late 
years in cases in which one set of interactions 
of a compound appear to be in accordance with 
one formula, while another set favour a differsnt 
but closely rele^ad formula, which have led, in 
fact, to the recognition of labile or pseudo-forins 
capable of passing spontaneously into stable 
forifls. For eiample, it has long been a ques- 
tion whether ethylic acetoacetate is to be repre- 
sented as GHg.CO.OHs.CO^Elf br by the formula 
GHs.G( 0H):GH.G02^. A discussion of suioh 
cases nas been given by Laar'(B. 18,648; 19, 
780), who proposes to term such isomerides 
tautomeric. But, as he practically himself 
admiti, the us^of such a term savours of tauto- 
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logy. V. Meyer aubseqaently brought forward 
a BUggestion of Jacobson's to substitute 
motfopu; for tautomeric. Hantzsch and Herr- 
mann {p. 20, 2801), while using the term tauto- 
merism when speaking ofisompounds capable of 
passing from the one type into the other, pro- 
posed* to limit the i^erm desmotropic to each of 
' th^ states. As the phenomena in question are 
the outcome of mobiKty and not of fixity, the 
new term also appears to be particularly ill 
ehosen, and bearing in mind the intention of 
Berzelius in introducing the term metameric (see 
p. 81) kit would appear that this old term is a 
peculiarly appropriate one to use in such cases. 
Jjaar suggests that a compound which is capa- 
ble of an ‘ alternative ’ behaviour actually has 
an alternating structure, the intra-molecular 
condition being such that the structure is of one 
kind at one moment and different at another. 
But, as Hantzsch and Herrmann remark, it is 
scarcely necessary to make such an assumption. 
Ethylic suocfinylosucoinate and its derivatives 
manifest the peculiarity in question in a high 
degree, acting sometimes as quinonic compounds 
and sometimes as quinols, i.e. in modes such as 
correspond to the presence of one or other of the 
two forms CO.OH(CO,Et) and C(OH).C(CO,Et). 
As a rule only one of the forms is stable, the 
other being developed in the course of the 
changd ; thus phloroglucol appears to bo a true 
trihydrozylbenzene, t.c. a phenol ; but frequently 
it affords derivatives of * triketohexamethylene,’ 
which may with propriety be termed phloropK- 
oono. Thus tr 


CHj 

od^o 



Phloroglucol. Phloroglucwne. 

It is not improbable that in those cases in which 
the several forms cam be obtained in a definite 
* crystalline form, the necessary stability is con- 
f^ed by union of the fundamental molecules 
ambngst themselves. The formation of such 
molecular complexes is Tendered probable by a 
large number of observations ; one of the most 
striking is that recently brought forward by 
Perkin in the case of orthomethoxybcnzalde- 
hyde CHjO.ChH^.COH (0. /. Trans. 188U. 549), 
which is capable of existing in two solid h^di- 
fioations, one unstable mating at 3°, the other 
stable and melting at 36*^. A list of similar 
cases of what is sometimes termed physical iso- 
mtfism itr quoted by Perkin. 

Having thus briefly touched on the numerous 
problems which the study of the different kinds 
of a2Zoffc>ptsm presents, it appears ^sirable finally 
to re-direct attention to the ternfmology of the 
BUbj^i 

^e term allotropio, as alreadv pointed cut, 
has a perfectly general meaningSind iscthere- 
lore applicable to ths phenomena generally, and 
may be used in all cases in ^whioh the nature of 
ihe relationship is obscure. 

Acrording to our modem conceptions, truly 
isomeric substances — substances composed of 
sqnal parts— are equi-molecular oompoundgeon- 
Uuning identical r^oles arranged in relatively 


differed modtf, and «>n the principle (^f smiling A 
spade a spade, Wring in mind that u'Vas ob- 
viously the intention of Berzelius to limit tiie 
scope of the expression, thfk term isomeric should 
be used only withWerence to such oon^nnds. 
The space relationship of t^e^ radicles being the 
determining cause of isomerism, although it is 
rnot always requisite in order that it may become 
apparent to express their relationship according 
to stereometric canons, it is scarcely necessary 
to make any principal distinction between oases, 
such, for example, as occur among benzene de- 
rivatives and between the tartaric acids; but 
if it be thought desirable to call attention ki 
pme way to the finer isomerism which obtains 
in oases such as the latter, tj|;ie term eikoisomer- 
ism^ from (UJiVy a likeness dir image, may be sug- 
gested as not inappropriate. 

Typiqally different allotropes belonging to 
different classes of «3ompounds might well be 
termed heteromeric, metameric behig rq^erf^d 
for those heteromerio allotropes which change 
their type with exceptional facility in the 
coarse of chemical interchanges* but if the 
use of the term in this restricted sense be ob- 
jected to, such allotropes might advantageously 
be spoken of as isodynamic. Allotropes belong- 
ing to the same class but consisting qf different 
radicles— the butyUo aloonols, fbr example — 
.might be termed isonomict It appears unneces- 
sary to specially distinguish the physical iso- 
merism manifest in the occurrence of several 
crystalline forms of different melting-point. The 
phenomena of pleomorphism generally, as well 
as those involved in change of state horn solid 
to liquid and gas, and the existence of allo- 
tropio forms both of the metallic and non- 
metallio elements, are now being more and more 
generally attributed to changes in molecular 
complexity ; and if this be the case, such allo- 
tropes mostly partake of the nature of polymeric 
aUotropes. H. B. A. 

ISOMOBFHISM {laos, equal to; form). 
In the year 1819 Mitsoherlich (A. Oh. [2] 14. 
172) discovered that certain arsenates and 
phosphates of analogous constitution crystallised 
in the same form; subsequent investigation 
{A. Oh [2] 19, 360; 24, 264, 366) led to the 
general conclusion that substances of analogous 
chemical constitution possess the same or nearly 
the same crystalline forms, and will under suit- 
able conditions crystallise together in all propor- 
tions to form hqmog^eous mixed crystals; 
such substances are termed isomorphous. Iir 
spite of numerous attempts to widen or other- 
wise modify it, this definition h^s lasted to the 
pj^sent time. ^ Owing, however, to recent re- 
searches, especially those of Groth, it will be 
best not to'trdht isomorphism as an isolated 
phenomenon, but as a part of that branch of 
physical chemistry which studies the relations 
^etween the olmmiyal composition and orystal- 
line form of homes, and whic^ from a knowledge 
of the constititlbn and^henuoal properties of a 
substance seeks to premet its system, form, and 
crystallographic constants. We still very 
far indegd from doing anything approaching to 
this, for, although- attempts have not been want- 
ing —V. Sohrauf (Phpsikalisohe MneralogietlS^B. 
bd. 2, 166 ; Z. 265) and Barlow (0. N. 58 , 
8, 16) - small saooess has so far attended them, 
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•>« ^aoed 

nm?»rt) 9 ! constitution and 

^coperties alone ; if, however, we find that in a 

deflnita^ oertain'atema arryged in a certain 
”® fc7 » certain 

rimSiSi ™’ “*^.,”8U0 that eimflar atoms 

Bimilarly arranged will be aooompanied by a 

hypothesis is found to be 
tone, and its verification has resulted in the dis- 
ooveryof relations between the forms of sub- 
stonoes more or less chemically aUied. These 

ttttrefXw?^rap“‘'y^®®“^^^ "“"®*- 

• 1. The same chemical substance possesses 
iwo or more iorm^—Polymorphism. « 

nhemioally have more or less analogous forms— 
^orpMropy, including Isomorphism, 

III. Bodies not chemically related •possess 
tti^same torm—Isogonism. • 

M especially for the early histerv of 

^^ehllnga H,indicSrterbuch dUft- ChrnSe 187S 
rol. 3 ; for more*recent work Pock's FAvMIum in di 
wlSl^nfu 18HH. may be coX.sulted^ 

Wn « i m ^ considorcil istimorphoua have 

, i»3, oJl , 9, 225 , summarised by Arzruiil above Woi* 
i ’tJJ?* l«o“orplii9ui In diitcrnilulng ntoiiiio^ weights 

f. Atomic a»i» mojbcui.® wkiohib, toL “p 330 * 

..,1.^°™®“’"'®“- , believed that every 

substanoe possessed its own charaoteristio forni 
and, m spite of numerous observations tending 
'z*^®!?**®?*-*®,®* identity of caloite and 


In general, however, these efforts were fruitless, 
and the researches merely resulted in the intro- 
duction nf now fo'Twyio 1 -AA 


and 

substance coul 


ixiexiara, 

Th *0 that the same 

yield two distinct kinds of crys- 
n^!?‘ course of the work on the arsenates 

?. f *° announce that 

two diffwent chemical compounds could possess 
crystalline form, 
Mitecherhoh found that NaHjP0,.H,0 gave, ao- 
cording to the conditions, two kinds of crystals, 
.T » ^soovery in 182Sb(zf. Ch. [2] 24, 264) 
that sulphur crystallised both in rhombic and 
lh«1,fk oonvertible the one into 

wf.l,ia by chance of temperature alone, osta- 
conclusively ti.at the same substance 
theif ® h’®* *'^® forms i to express 

le™ w^''®^?®”“ Mifocherlioh proposed^ the 
tem and in 1828 recognised the 

The existence of 
several modifications of the same substance may 
be g®neraUy expressed bj*the terms polpmor J 
At the present time 
^se terms are wsually applied to compounds 
» polymorphisiB, when oxhifiited by elliments, 

dimorphous modification imto 
2Sd especially studied «y tfehmaSn, 

k been collected and dis- 

sed by him in his Molekularphysik^ 2 vols 
Le^.g.^1888 (VOL i. pp. 119-»T9 /vo 1; iL^p.- 

lloh“^fJ®J?®'7.: *¥ t™® Sfitsoher. 

eW.{ “P*^ 8™’^ of organic 

Btim^?7 P~'^®'?,“ W® number of now® sub- 
Bs^? .,?! “ystoUoeraphio examsnation, %nd 
»mnnw m ^ ®®-°* ”^“5' oases ff isomoiphisb 
blisbS ^*8»nio Mbstanoes had been ests- 
dnMftl? *“«“?*» ’rare made to intro- 


:aa, a-j. ^ ; “•'J' oouoiuaea mat 

Identity of system is not aecessaryfor isomor- 
p iism. Nickl6s and De la Provostaye oolleoted 
cases of analogous angles and introduced new 
terms, such as hemi-isomorphism, isomero- 
morphism, and hemimorphism, to expre8B4hoB6 
cases in which crystals of two substances had 
each a zone with nearly similar angles (v, 
^"tbors, G. JB. 11, 15. 20%8, 26. 
27. 29). Pasteur again {O. B. 26. 636) found 
analogies between the tartrates, while other 
b same direction were Bammels- 

berg, Marignac, Delafosse, Sella, and Hjortdahl 
(J. pr. 94, 286) . Owing to the paucity of rosulto, 
such researches lost favour till G»th, in 1871 

fmm ^a’ a^’ attacked the subject 

from a new point of view, and set himself to 

^b® crystal-form which 

take place when one or more of the hydrogen 
molecule, such as benzene, 
ai e substituted by other atojps or groups. The 
relations observed between the form of the 

tuted ^ody Gmth terms morphotropic relations, 
Je he attributes the actual change of form 
nffi ^ Bubstitution to the morphotropic 
force of the elementary atom or group. Be^. 
ene, which crystallises in rhombic pyramids, 
was the first substance examined by Groth • he 
compared its form with the forms of as many as 
possible of Its hydroxy., nitro-, amido-. and 
I products, and his researches 

Thl liaf f?® *^® general statement. 

1 he less the chemical character of the com- 
bination IS changed by substitution the Jess is 
also the change of crystal-form, which depends 
aV specific morphoti^pic properties 

of the substituting atom or group; 

2. On the chem^al nature and crystalline 
system of the body in which substitution occurs P 

0. un the relative positions of the substitutintf 
atoms or groups in the mSlecule. 

1. Morphotropic properties of atoms 
and groups. 

(a.) The metals. Potassium and ammonium. 
thuT* change one 

T>. . * a b c 

1 icrio acid rhombic 0-937 : 1 ; 0*974 
Potassium picrate „ 0*942 : 1 .* 1«862 


■ — ^ — 

A s a rule, all the alkali metals produce the samo 
eilect. 

(6.). Substitution of OH for H in benzene 
derivatives only alters the crystalline form 
sightly, and m rhombic substances the ratios of 
two of *the axes jemain unaltered, and only the 
third Bxis^s materially affected. ^ 

NOj and NH, behave much Hie OH. 

•ah 
Benzene. , , rhombic O'Sjl ; 1 

Eesorcin . , ^ 0.91 q . j 

Nitrophenol 1:2 . ^ 0*878 : 1 : 0*6Mf 

Dmiteoplfenol 1:2;^ « 0*988. : 1 : 0*768 

Tnnitrophenoll:2:4:6 ^ 0*987 : 1 : 0*974 


e 

: 0*799 
: 0*640 
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( 0 .) 01, Br, and I act n^ore energetically, bat 
leia regularly, than NO.. The angles of one 
wme, however, remain like those of the parent 
sabstance, while the system is generally altered 
to one of lower symmetry^ 

Benzene . . rhombic 110 : 110-^06^*30^ 

^ Bichlorobenzene pblique „ „ 98®*40' 

Tetrachlorobenzene „ „ „ 96®*17' 

(d.) The influende of the OH, group is 
extremely variable, depending very much on 
the nature of the substance into which it 
enters. Among the substituted ammonias it is 
often ^‘without influence; thus, ONH^CLPtCL, 
2NH(C^,01.PtCl*, 2N(CH,),Cl.PtCl4. aU crys- 
tallise in the cubic system. 

2. Influence of the nature of the 
parent substance. When the parent sub- 
stance belongs to the cubic system, substitution 
has either no influence on the form, or else 
causes change to a system of lower symmetry. 
In other systems the axial ratios may alone alter, 
or the systefli itself may be changed, according 
to the morphotropic force of the substituting 
element or group. If the hydrogen atoms of like 
functions are replaced singly the system fre- 
quently at first changes to one of lower symmetry, 
but when the substitution is complete returns to 
the symmetry of tlie parent substance. The 
methyl substitution compounds of 2NH«OLPtC]k 
illusmte this well : — 


2NH,Cl.PtCL . . Cubic 

2NH,(OH,)Gl.Pi01. . Bhombohedral 

2NH, CH,),Cl.PtCl, . Rhombic 
2NH(CH,),aPtCll« . Cubic 
2N(OH,),Cl.PtCl4 , Cubic 


^Aa aa illustration of the influence of the che- 
mical nature of the parent substance, we may 
quote the observation of Hintze that, contrary 
0 to ^e general rule, the substitution of the 
parafflnoid H in (C«HJ,CH by (OH) or Br raises 
the ayametry, instead of lowering it. 

8. Influent of position.— The relative 
position of the subsMtuting atoms in the mole- 
eule has a very great influence on the form of 
Ae crystal ; but we are very^ar from being able 
to connect form and constitution. 

As a rule the oryst^jis of isomerides exhibit 
TSiy few analogies, and m many cases none at all. 
In the benzene series, however, a few relations 
have been observed, though even here they are 
rare, and often more readily detected by a com- 
parison of the isomerides with the parefl^sub- 
stance than directly witl| each other. Thus a 
comparison of the angles given by Bodewig (P. 
158, 282) for the three dinitrobenzenes shows 
that certain analogies do exist, although the 
compounds do not orystalUse in the same system, 
while meto-C,H 4 (NO is related to benzene itself, 
aa is shown m the following tabjp 

rhomMo 0*891 :1:0*^9 
UNO.), obUque O'CllS : 1 : 0-S780 S ■ 67^8' 
.(NO,), rhombic 0*9430 : 1 ; Q|)884 * 

X oblique f*0S8S : 1 : 1*0489 fi #87<»*4y 

The above examples suffice to show very 
clearly that the great iiffluence exercised by 
position renders the discovery of the morpho- 
tr^plc .prop^es of an element or group very 
difficult, ^us we have stated above tpat the 
sntiy of the nitro- group into beuzene leaves the 


^ysten^and axial ratio a:b unaltered, w^e the 1 
axis is more or less changed. This^siatemenl 
we found held good for o-C,H 4 (NOJOH 4 

0, H,(N0,),0Ha:2:4), g,^|(NO,),Ofl(l:2:4;6), 
and m-CJEl 4 (NOJ^ As soon, however, m we be- 
come acquainted with 0 - and P‘CI,H 4 (NO,), the 
generality of our statement disappears, and the 

t«xact morphotropic value of the NO, group re- 
mains still undetermined. Although we are not 
in a position to deduce form from a knowledge 
of constitution alone, we may often from the 
ohemioal analogy of two substances, the form 
of one of which is knowi^ draw conclusions as to 
the form of the other ; or, vice versd, knowing the 
torm of two substances, and the constitution of 
one of them, we may draw CQnolusions as to the 
constitution of the other. T'bis method has been 
chiefly employed in inorganic chemistry, but 
Friedlat^er (^. K 8. 168) has made use of it in 
order to throw light an the constitution of the tri- 
nitrobenzene got by nitrating m-O^Hj(NO.Aj. Vhe 
trinitrobenzene made in this way may be either 
of throe theoretically possible ones. It crystal- 
lises, however, in the rhombic sytitem, and has 
the axial ratios 0*954 : 1 ; 0*783, and agrees ac- 
cordingly with w-OgH^iNOJ,. On the other 
hand it shows little or no analogy to the forma 
of 0 - or p-CaH^INOg)., and it is therefore probable 
that this substance is symmlFcricali^rinitrobenzene 
1:3:5. A comparison of, its form with that of 
picric acid C,H2(NOJsOH(l:3:6:6), rhombic 
0*937 : 1 : 0*974, confirms this view. 

IsoMOKPHOTiioPT and IsoMOBPHisM. When 
the products obtained by replacing the hydrogen 
atoms of the parent substance by two olosely- 
allied atoms or groups are compared together 
they are often found to crystallise in identical 
or nearly identical forms ; such produots are 
isomorphouB, while the substituting atoms or 
groups are said to possess the same morpliotropio 
force, or to be isomorphotropio. Thus, K and 
NH, are isomorphotropio, and replace the H of 
acids to give isomor^ous salts. 

The term morp^tropy was first applied to 
oases in which an atom of H was substituted, 
but the conception may very conveniently be 
extended to include all cases of substitution 
whatever ; thus, KBr may be regarded as derived 
from KCl by substituting Cl by Br, and sinoe ZCl 
and KBr both crystallise in the same system and 
possess very similar physical charaeters, they 
are isomorpbous, while Cl and Br are isomor- 
pl^otropio. The^greatqr the analogies between 
the substituting atoms the greater is •the oorM. 
spondence between the forms of their compounds; 

1. s. the zqpre close(r isomorpbous are they ; but 
J^ecause two elements are isomorphotropio when 
in combinatioh with one set of atoms or groups 
it dies nit ueoessarily follow that .they are 
always isomorphotropio, for the morphotropic 
force of any atom is largely conditioned by the 
compounds in which it finds itself. Again, 
Keyp (P. 63, f46) has pointed out that although 
it IS often truothat two isornorphous substances 
combine with a thir^to form two isornorphous 
compounds (Sohrdder), we canno^ as has b^n 
too frequently done, deduce the isomorphism of 
elements from* the isomorphism of their com- 
pounds; there ar^few 6lemen|» which dknnot by 
such a mode of ^reasoning be inade isomorpbous. 
Elements are only truly Isomondious when ^cy 
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V — — — fonns|®if they they are not neoessArily leomorphoas; to be lo 

merel^^flibine with anetherelenftnt or group to they must be eithel both holohedral or must 
form isomorphous compounds they may be spoken both possess the same kind of hemihedrism, and 
of as isomorphotrepio in that particular class of must also agree in other propertie8» jBuch as 
oompo^ds. As we nave seau, the conception cleavage and power of forming mixed crystals, 
of morphotropy mdudes that of isomorphism. (6.) Cleavage, Isomorphous bodies possess 
Now, ever since the latter term was introduced, as a rule the same cleavages : variatiomfin the^ 
great difficulties have been felt in defining it^ relative perfection of such cleavages are, how-'* 
and in finding tests which might authoritatively ever, possible. This property is especiallv use- 
^ecide in any gi%9n case whether two substances ful in assisting us to detect isomorphism m the 
were isomorphous or not. Mitscherlich’s defini. cubic system. 

tion is vague, for we at once ask, What consti- (c.) Thermal conductivity. Jannetas (O. 
tutes chemical analogy^ And again, How widely 75, 1501) has shown that certain isomd^hous 
xgtkj the angles of two substances differ and the substances have axes of maximum and 
substances still be considered isomorphous? minimum conductivity of like direction and 
The truth seems to be that no hard and fast magnitude. 

. line can be drawTp between those substances (d.) CoeJUicient of expansion. The data are 
which are so closely related morphotropically as not sufficient for general conclusions to be drawn, 
to be considered undoubtedly isomorphous, and and no simple relations have been detected at 
those slightly less closely Jiclated whose isomor- present. 

pWsuL is danbtful ; while we may pass by im- (e.) Etched figures. Since these stand in a 
perc^tible stages from truly isomorphous bodies close relation to crystalline fomi( Baumhaner 
to others to v^ch, although they still exhibit has sought to use them as a test of isomorphism, 
relations, thiiaterm is as evidently inapplicable. He finds that isomorphous substances give, as a 
Although it seems impossible in the present rule, the same sort of etched figures, but that 
state of our knowledge to give a definition which they often differ in orientation. 
shaJl distinctly mark off isomorphous bodies from (/.) Optical properties. These have been 
those which are merely closely related morpho- specially compared by Senormont (A. Oh. [8] 83, 
tropically, ihia is n8t in practice attended with 391), Topsoe, and Christiansen (A. Ch. 1, 6). 
any very great inconvenience, for the difficulty No general law has been established, but as a 
is chiefiy one of nomenclature; most cases of ruleisomorphous bodies if uniaxial have the same 
isomorphism are at once recognised as such, and sign of double refraction, and if biaxial have 
it is only in comparatively few instances that we the plane of the optic axes similarly oriented, 
must hesitate. but biaxial crystals, oblique and triclinio ones 

doubtful oases much assistance may often especially, exhibit frequent exceptions. Optical 
be obtained by a comparison of the other pro. properties are, moreover, very sensitive to 
perties of the two substances. Besides great changes of temperature, which often do not in.* 
similarity of form, agreement in several other fluenhe isomorphous substances to the same 
physical properties has been thought necessary degree (Arzruni, J?. K. 1, 165). 
beforeetwo substances could be considered iso- (g.) Specific volume. The relations between ^ 
morphous; and we must now notice in detail chemical composition, S.Y., and crystalline 
the more important of these properties, pointing form are of special importance, sincev several 
out the weight which has J)6en attached to each authors have considered near ^quality of S.V. 
as a test of isomorphism. an essential condition for* isomorphism. The 

Physical properties of isomorphous first of these was Eopp {A. 36, 1; P. 47, 188; 
substances. 52, 248, 262 ; 53, ^6), his views may be briej^ 

(a.) Geometrical properties. As the name summarised as follows ; (1) The condition wr 
itself implies, near equality of external form is isomorphism is equalitj^or near equality of S.V. 
the first and most essential condition lor iso- The answer to the question, how widely may the 
morphisnf. Absolute geometrical isomorphism, S.V.’s differ and the substances remain isomor- 
however, does not exist except in the case of sub- phous, is given by the empirical formula 
stanoes crystaUieing in the cubic system ; in all , , « „ . . 

other systems small diffyeuces of angle occuv. a D where v and v^ are the S.V. s of the 

^t first noticed by Wollaston. These differences aV i' 

•are seldom equally distributed ; in rhombic two substances. If l) = 0 the isomorphism is 
oblique and triclinio crystal^ the anopialies are perfect, but if D is greater than *83 the sub- 
often confined ro one zone, another zone pe^ stances are not isomorphous ; thus the value of D 
pendioular to the first having thb same angles for the two substances ZnCO,and CaCO,, whoso 
m both cases. Here a diffioultj* mbets ut, for S.V.’s are 28-2 and 36*8 respectively, is *264; 
wo ask, flow great may these differences become they are, therefore, isomorphous. (2) Kopp has 
and the substances still remain isomorphous ? also pointed oui that the nearer are the axial 
Unfortunately no definite answer to this ques- ratios of a series of isoiiiorphous bodies the 
lion is possible ; some authors ^ave admitted neawjr are their S.V.’b. This statement, though 
much w&er differen&s than otheos, while others criticised by Sdhrfider, appears to hold good, and 
still have gone so farHs to admit that the has received the support of Tsehermak {Sits. W. 
boundaries ol the systems may be overstepped. 45 [2] 603) and Schrauf (P. 184,417). The for- 
It is perhapa best to restrict the term isomor- mer expresses Ihe law as follows : * The serfos 
phous to substances crystallising in the same of crystal-dimensions and specific voludfes is in 
system tritb nea.4j the samd angles. It is to each group of isomorphous bodies of analogous 
be noted that though all substances orystsOlising compqsition the same.’ As an illustration ha 
in theeubic aystemhaveexacOythe same angles gives ttie series! rhombohediia carW^^ 
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ZnCO, 
MgCO, 
fMgFe)CO, 
FeCO, 
MnCO, 
CaCQ 


A 

1 

1 

1 

1 

1 ; 
(‘I 


: 4 

: 0*807 
: 0*812 
0-814 
0*819 
0*822 
0*864 


28*2? 

27*9 

29*2 

30*2 

81'9 

86*8 


I ^ 6 * siAilar oonstiiotioM.rtUid ilia 

I orystal-systemto which^hese conipotmds*belong! 
I Cuhin HIT I ** 


— ' * • w ow* OO O 

held views much resembling 

to tto conclusion that the statements made 
e^tpresses himself 
volumes of isomorphous 
expounds differ in general quite as much^from 

BpondSiff^hpt*^ specific volumes of corre- 
sponding heteromorphous compounds’ fSchW) 

faomo^h heteromorplious as opposed to 

u^omorphous. It is now often considered synony- 

fiis results lead him to a new law, viz. ’ If two ele- 

to fo^*?i, or groups o, d. k, 4c., 

to form the compounds a o and b o, a n and b d 

*’ *!?■■ •’®lo"8!ngto the same type and 
“» ‘'’®" ‘*‘® diffo'-ences of 

a 7^^ ° “T® of a 0 and b 0 , a n and b d, 

palr^ol comn” ® r*® however, the 1 

Sfi compounds are not isomorphous, or if 

the ‘® different types, 

to™, */* “® ® rule unequal. Schrdde^ 

^^IitJ°orth« -lT“‘ and the ; 

I t differences of analogous pairs 

'^?°P‘*"8 “d® oomenclatum! 
^ expressed thus : 

J^^3erstoScI?®°“ '’“‘™ ‘«’® ”0 

that, although Schrd- 
Muite .n ?°P.P ‘® ontounded, his own 

reSUitB SUPDOrt Sclirnilor’a lo.., T. 


Cubic S.V. 
AmjjPtOL 160*6 
Kj^tCl. 134*6 

16*0 


AmjIrClg 
! JMrOl. 

Tetragonal 

AmjjCuCI<.2aq 

'*KjjCuC1^.2aq 


Rhombic 

ArUgSO. 

K.SO, 


166 

188*3 

177 


137 

133 


^Oblique S.V. 
Am,0u(S0J,.6^ 218 
;5^0u(SOJ^6kq 205 

li 

Amj%(S0j,.6aq 209 
K*Mg(SOJ,.6aq 196 

15 

Am2Fe(SOJ,.6aq 21/ 
K^e(SOj^6aq 197 

I5 


74 

9*0 


*§ Am2Zn(SOJ,.6aq 211 
± K,Zn(Sq5,.6^ ^ 

10 


MBnifro. \ i unfounded, his own 

^J?ates th^^i Schroder’s law, which he enun- 
Sfference nf ^^“®"8.i?oniorphous bodie.s a like 
SiSi! • composition corresponds to a like 

If On« difference 

i>r- ui IS about equal to 6*3. 


S.V, 
NaBr 33*4 
N&Ol 27*2 

1*2 


s,v. 
KBr 44*3 
KOI 37*9 


S.V. 

AgBa, 31*8 
AgCl 26*0 


6*4 r 


6*8 


S.V. 

AmBr 42*2 
AmCl 35*2 

To 


Apparent exceptions to Schrader’s law are be- 
Itoved by Tsohermak to be duo to diff^eu^e of 
SlMtiito‘°?n " ?*® ““hstances compared, and he 
**'® following table of hiffer- 
•nce for the change of composition K to Am : 

8« V. q 

KCl 37*9 KBr 44*3 

ibnCl 35*2 AmBr 42*2 

2-7 11: 

„ S.V. 

KjPtCl, 134*6 
Am^tCl, 160*5 

16*0 


65^6 

Am^SO^ 74*6 


— U’U, 

t^'’M'i'trT Bubstances of tho 

tSSse“ftte*C”M' 

MU ^ with 

“oreover, endeavoured to 


AS-i’KSS;SSSl,te?.SKgS 

the nearequalfty of S V Jon ’ '® ®“"f‘ fr®® 

®* ‘Jo ®»bstancernSr%‘arwe' 

j great discrepant::' ’^TfkisrbX^en Ihe” 

■ o"®” -t- 

sub®irn‘te‘s.*’'"^®'‘‘®® isomorphous 
(a.) Formation of layer -cry taU. . 
f6.) Formation of mixed crystals. 

(«.) Layer^cryntals. These are made hv 
S »nothe“r."^'“ substance in a soLion 

nnrW considers segular growth 

Morphism” ‘h® &esf testK^ 

o~me'‘’tSutto 

^ th 

.Co, Ni, grow in sobitions of one anothei. ® ’ 

in tliose cases where tbo forma n# 

m‘::»*tf“irr he‘woen^ fte °^en^ 

®*oh«d figures on the faces ol 
WO potaiBBiam alom oryitaUi, he grew one in Un 
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own solution, the other in % solution of aiamonia ; 
iron alunf; in the hrsUoase the^tched figures 
were rapidly filled up from the bottom, in the 
second very much flattened ootahedra of am- 
monia iron alum \^re developed at certain 
points Au the crys^ of common alum, and per- 
fectly parallel to it, they then increased laterally, 
and covered up the etched figures, which re- 
mained unaltered till the new layer reached 
them. • 

* Although the power of forming overgrowths 
seems to be a necessary consequence of iso- 
morphism, the propertv is not confined to iso- 
^orphous substances alone, and from the perfect 
conformity of form and orientation exhibited 
isomorphous substances, such as the alums, wo 
. may pass by imp8»ceptible stages to cases of 
regular orientation among substances possessing 
but little chemical analogy and crystallising in 
different systems. Thus ri^tile TiO.^, te'lragonal, 
ia^ften fou^d developed on the basal plane of 
hfematitoFejOj, rhombohedral,in such a way that 
the c axis of the rutile lies in a plane of sym- 
metry of the haBmatite. 

A specially interesting and much discussed 
case of overgrowth is that of calcite GaCO^ rhom- 
bohedral rr'=i74° 66' and NaNOj rhombohcdral 
rr' = 73® 27'. When a rhombohedron of CaCO;, 
is placed ill a^^olutibn of NaNO, this substance 
is deposited on the j^rmer in small rhombo- 
hedra, whoso morphological axis and planes of 
symmetry are exactly parallel to those of the 
CaCO,, these rhombohedra grow till they meet, 
a polysynthetio crystal being tlie result. Kopp j 
accordingly made a difference between growth i 
in this case and the regular increase of alum I 
crystals; in the light of Klocke’s work, and ^ 
taking into consideration the slight difference of : 
the angles rr', such a distinction vanishes, and ! 
if the iormation of overgrowths is a test of iso- i 
morphism, these two substaUces are certainly 
isomorphous, a view continned by the agree- 
ment in their other physical characters ; the dif- 
ference in their chemical^ constitution leads us 
rather to regard them as an example of isogonism. 

Olosely connected with the formation of 
layer-crystals are Thomson’s researches on super- 
saturated solutions (O. cT*. 1879. 190) ; he has 
shown that supersaturated solutions of certain 
salts can Readily be crystallised by the addition 
of crystals of isomorphous salts, while crystals 
of substances not possessing the same form, or 
fragments of amorphous bodies, such as gl|ss, 
Imve no influence. Thifs a supersaturated solu- 
•xion of ^gSQ4.7aq is at once crystallised by 
ZnS04.7aq, NiS04.7aq, andlalso by J[loSO,.7aq 
and FeS04.7aq,*whose action, however, is le^ 
rapid; on the other hand, Na3SO4.10aq, NaCi, 
and glass, are quite inactive. £!oiiimon^lum 
can be crystallised by iron and chrome alums, 
while other cubic substances, such as NaGhFeS,, 
and Fe,04, are inactive. 

This appears to be an e/cellbnt test of ^iso- ' 
morphism as far as^t goes, but U uiifortuna*tely 
is of very limited applica^on. 

Although at the present time the formation 
of layer-orysflbJs cannot be considered a conclu- 
sive proof of isomorphism, the cAocess or failure 
of attempts to ol^ain them may help us to deter- 
mine whether two substances crystallising in the 
pnbip ^rstem ive isoiwxri^tms dc not 


(A discussion of numerous oases of layer- 
crystallisation will M found in Lehmann’s AfoZc- 
kularphysikt Bd. i. pp. 393-407 ; v. also Wacker- 
nagel, KOstnera ArchiVt 6, 293, and especially 
Kopp, B. 12, 901.) • 

(6.) Mixed cryatals. To obtain mixed crys- 
tals solutions of two substf^cea are mixe^, or in 
some cases the two substances are simply me^edT 
together, and then allowed to crystallise ; we 
thus obtain perfectly homogeneous crystals, 
which" do not, however, contain their components 
in any fixed ratio. 

As a rule only isomorphous substanoeft yield 
mixed crystals, and their formation is usually 
considered the best criterion of isomorphism. 
[Klein (O. B. 96, 781), Kopp (B. 12,868; 17, 
1105), but V. also Brugelmann (B. 17, 2359), and 
especially Lehmann (Z.c. Bd. i. 420, 456, 461).] 

Numerous researches havo been undertaken 
with a view to the elucidation of the constitution 
and mode of formation of mixed crystals, while 
other investigators have endeavoured to trace the 
connexion between their physical properties and 
those of their components. 

Growth of mixed crystals. Mixed crystals 
are most readily formed when the two substances 
havo nearly equal solubility, and in this case 
Kammelsberg (P. 91, 321>has found that the 
ratio of the two salts in the mixed crystal is about 
the same as in the solution, mixed cryftals of 
ZnS04. 7aq and MgS04.7aq afford a case in point; 
if, however, as more usually happens, the solu- 
bilities differ, the first crystals always contain most 
of the less soluble salt, the last most of the more 
soluble ; such salts are GUSO4. 5aqand MnS04. 6aq. 
Thomson (Z.c.) has pointed out that in the case 
of the crystallisation of supersaturated solutione, 
consisting of a mixture of two substances, the 
composition of the mixed crystal depends very 
much on the velocity of crystallisation ; if >this ^ 
takes place suddenly the composition of the ' 
mixed crystal is much the same as th^t of the 
solution, if slowly the less sol^le salt is depo- 
sited first. « 

The physical properties of miaed 
^crystals. % 

(a) Geometrical properties. Mixed orysttSiB 
belong to the same system as their components, 
but exhibit simpler forrns ; c/. calcite and dolo- 
mite, and V. also Bammelsberg (l.c.). In some 
cases the angles of mixed crystals lie between 
those of their components, this usually holds 
gooi^fier the naturally occurring mixtures of tht 
rhombohedral carbonates, thus : 

I Ghalybite FeGO,* rr' » 72®*69' 

i Pistomesite (FeMg)CO, » 72®*42' 

Magnesite MgCO, 72%32' 

But even in this series exceptions are not want- 
ing, and as a rule no simple relation can bo 
detected between the angles of the mixed crystals 
and those of it^components ; thus Groth (P. 188, 
198) in the case of the permanganates and per- 
' chlorates found that the angles of the mixed orys- 
t^s oflon lay dutside those of their components. 

ECaO. rhombio t^819':lib-6896 
K(fto“j04 *„ (►7797)1«'M08 

» 0-7889:l.-0-6«98 



u 


ISOMORPmSM* 


In the crystal contaioin|( IMnillGl the ratio 
hut lies inside the limits, and the other two ont- 
tide ; farther increase in the quantity of Mn causes 
the fomvof the mixed crystal to approach nearer 
to that of EOIO4. Similan results have been ob- 
tairod by Arzruni on the alkaline earths {B. 5. 
4048),* Meminar on ^baryto-ocBlestin {Min. Mit. 
1875. 59), V. Lang on AmjSOi and E^SO^ {Sits. 
W, 1868. 81, 85), Arzifani and Baerwald on com- 
ponnds of FeS^ and FeAs, (Z. K. 7, 337), and 
lastly by Miers in his investigations of pionstite 
and pmrg^te {Min. Mag. 8, 87). 

g y Optical, ^operties. 

Index of refraction. Intheyear 1878 
Dofet (0. B, 86, 881), from an investigation of 
MgS04.7aq, NiS04.7aq, and ZnS04.7aq, found 
that the connection between the chemical com- 
position of isomorphous mixtures and their 
indices of refraction is one of simple proportion- 
ality, BO that expressing the results graphically 
by taking, along two axes at right angles, 
ordinates proportional to the observed values of 
and abscisssB proportional to the percentage 
of one component in the mixture, the resulting 
curve is a straight line. Fock {Z. K. 4, 583) 
has, however, taken exception to Dufet*s work, 
and although he hnds that the changes in the 
values of the ordincry and extraordinary ray 
are proportional to the changes in composition 
for miffed crystals of SrS20«.4aq and PbS.P4.4aq, 
yet in mixtures of thallium and potassium 
alums, and again in mixtures of MgS04.7aq and 
Mg0r04.7aq, he could find no such law ; v. also 
Fitz and Sansoni {Z. K. 6, 67). Fock’s results 
have in their turn been questioned by Soret 
IZ. K. 11, 197) and Dufet {0. B. 99, 990). The 
e former finds that mixtures of thallium and 
potassium alum and also of ammonium and 
potassium alum satisfy the law, while the 
4 latAr has shown that mixtures of MgGr04.7aq 
and MgS04.7aq are not sufficiently homogeneous 
for invcetigations of thiB,kind. 

Dnfet*s law probably holds good, but further 
investigation is needed before it can be considered 
established. 


Optic axis angle." Wyrouboff {Bull, 
^tn. FrancCf 2, 91, 170) has endeavoured 
to trace the connection between the angle of the 
optic axis and the chemical composition in the 
cases of mixtures of KPO4 and Am2S04, and of 
EgOrOi and 1^804. His results have been ex- 
pressea graphically by Mallard (Bull. Soc. Mm. 
France^ 8, 8), who finds that they give Wcon- 
tinuous regular curve, not, however, a straight 
line. If the optical properties of the components 
are non-accordant, those of the mixed crystals 
will be different from either ; v. especially Senar- 
mont (Z.C.) on mixed crystals of ENaH4040c.4H,0 
and (:rajNaH40p..4H,0 


Poiassitnn salt 
Ammonium • 


Optloazit liftmean Sndmean 
plane Una Una 

010 a c 

100 ^ c 8k 


Starting fromt^e potassium salt and substi- 
tuting with NH4, we observe the following 
changes; first the obtuse kngle diminishes, and 
more quickly for red than for violet light, then 
at a certain point the axes for red light coincide, 
while the axes for violet light still he in 010, the 
ffdftiei Ihen begin to divezge 100, the violet 


afterwdl^s coincide and follow the red. 

boff (Z, K, 18,^648), on smmonium anfi maUioi 

tartoates, gives tiie following example 


OpttojQxlrplaaa 
Ammonium SSUt b 
Thalliam. . l<to6 


42 ® . 88 ^ 
69*W 


The mixture had always the cleavage and 
'optic axis plane of the ammonium salt, and a 
crystal containing 86*7 p.c. of the thallium salt 
had2H»48®80^ ^ 

(Hi.) Gircular polarisation. Bodlfinder 
(Z. A. 9, 809) investigated mixtures of lead and 
strontium thiosulphates^ he found that the 
rotation varied directly with the composition. •' 
(iv.) Angle of extinction. Max Schuster 
has shown that the angle of avtinotion of certain 
oblique and triclinic mixed crystals, espeoi^y 
the felspars, varies directly wim their chemioiu 
composition. His results have been confirmed 
by Mallard {Z. K. 6,* 612), who has treated the 
subject mathematically. ** ♦ 

(v.) Specific volume relations. The 
specific volumes of mixed <^sti|ls apjpear to 
depend directly on the relative proportions of 
their compounds. Thus Sohrdder states (P. 95, 
441) that 

T(aOaOO. 4 tFeCOJ - 

where T ie the q)eoifie Tolnme^ the mixed- 
crystal and V', Y" are thdse of its components. 
These results have been confirmed by Tswermak 
(lx.) thus: 

BaCO, (witherite) rhombic Ym 46*9 
CaCO, (arragonite) rhombic 88*9 
.•.(BaCa)GO, -89*8 

while alstonite rhombic ■■89*5 


The specific volumes of artificial mixed crys 
tals have been especially investigated by |letgers 
(Z. P. C. 8, 497). He has studied with great 
care the mixed crystals formed by (a) EJBO4 
Am2S04 (6) potassium and thallium alums ; he 
finds that the S.G. ^varies directly with the 
composition, and expressing his results graphi- 
cally he obtains as his curve a straight line, a 
result similar to that obtained by Dufet for the 
values of fi. 

Formation of mixed eryetala by fso- 
dimorphous substances . — Two Substances, 
X and T, are said to be isodimorphons if they 
each exist in two forms A and B, A* and B*, of 
which A is isomorphous with A' and B with B'. 

On crystallising a solution containing two 
isodimorphouB substances two ^eries’of mixiki 
crystals ^e obtained, one set having the form 

the other the form B. IS often happens 
that the form A of one salt, X say, is stable 
undA.< ordinary ciroumstances, while of the other 
salt, Y, the form B is stable; in the minted crys- 
tals of the form A the substance Xpredomina^, 
in mixed crystals of the form B, T is present in 
exMss. In such ooMS as these a oontinaons scries 
of mixed opysitals capnot ^always be obtained. 
Crystallisation under these conditions has been 
especially studied by Bammelsberg (P. 91, 891). 
Thus finds that MgS04.7aq if ^mbic and 
FeS04.7aq is ofiHqne ; from a solution containing 
both substances two sorts of foixed crystals arc 
obtained, these do not, however, contain their 
constituents in all posaiMc propoitions, hut g gap 
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oocurst tlieuoblique oryBtals^ways having more 
than 1 atom Fe to 2-8 Mg, while the rhombic 
crystals always contain more than 4 Mg to 1 Fe. 
Another good example's afforded by BeS 04 . 4 aq 
tetragon^ and BeSe 04 . 4 aq rhoihbic. The mixed 
crystals are tetrageiAl when S:Se > 7-83:1, and 
rhombic when S:Se < 4:1 (Topsoe, SiU. W. [2] 
66 ; V. also Schulze, A. 126, 49 ; Wyrouboff, Bull, 
Soc, Min. France, 2, 91). 

• Gases of crystallisation perfectly analogous 
to but differing from these have been studied by 
Bammelsberg (Z. c.) ; thus copper sulphate usually 
crystallises in the triclinic system with 5aq, 
ferrous sulphate in the oblique system with 7aq. 
When solutions of copper sulphate and ferrouE^ 
sulphate are mixed and allowed to crystallise, 
4wo sorts of cryst^ are got, both of which 
contain Ou and Fe ; as long as the proportion 
Gu:Fe is > 20:1 the crystals possess 6aq and are 
triclinio, but when there is dess Cu the crystals 
ar^bl^ue a«d contain 7aq. 

It is very commonly supposed, when two 
substances closely allied chemically crystall^e 
in different foitas but yield two kinds of mixed 
crystals, that these substances are isodimor- 
phous, although more than one form of each 
may not be known j v. Fock [Z, K. 6, ICO), and 
note the averse criticism of Wyrouboff (Bull. 
Soc. Min. ^82^ • 

The specific volumes of isodimorphous sub- 
stances have been compared by liideal {B. 19, 
689) ; while Betgers (Z. c.) has found that in those 
eases where isodimorphous substances form 
mixed crystals, each series obeys the law enun- 
ciated above, viz. that the relative density varies 
directly with the composition. 

Constitution of mixed crystals . — 
Since the beginning of the century two opposing 
views have been held as regards the constitution 
of these substances. 

{a.) According to the first or physical theory, 
as we may call it, the most homogeneous 
mixed crystal really consists of a very intimate 
mixture of particles of oaon of the components. 
This view, held by Haiiy, and maintained by 
Frankenhein in opposition to Berthollet, has 
recently received the support of Lehmann and 
Betgers ; the latter says that a mixed crystal is 
a very intimate but purely mechanica mixture 
of its oomj^onents, and finds strong confirmation 
of his view in the fact that the densities, indices 
of refraction, &o., of mixed crystals vary directly 
vnth their composition. , 

^ (6.) The supporters oAhe sAond or chemical 
tneory maintaii^that molecules of each substance 
come together in the solutioi^o form ^ complex 
* liquid-molecule,^ while ‘ liquid-molecules ’ of^ 
the same kind oilite on crystallisation and form 
the mixed crystals. Berthollet heldHhis #iew, 
which is perhaps more generally accepted than 
the other ; at the present time its chief exponent 
is Fock, who believes that the formation of 
mixed crystals and doable sails a1:e phenomena 
of the same order. * • t 

Use of mixed oryswls as a test of iso- 
morphism,’-Aa we nave seen, much weight 
has been atftbhed to this premertv b^jr Mit- 
Bcherlicl 4 Kopp, and others, bat^at the present 
time so many ms^oes are known of the forma- 
tion of mixed crystals by sabstances which can- 
jbi eoosidem isomorpl^cui thy^t ilta toot 


has lost much of ifsjralue (v. Lehmann, l.c.), 
Betgers (Z. c.) has proposed that only those sub- 
stances should be considered isomorphous, the 
physical properties of whose mixed crystals vary 
directly with the chemical composition. 

IsoooNisH. — Speaking generally we find that 
if two substances are to be# considered isdinor- 
k phous they must satisfy the two following con- 
ditions : (i.) they must agreb very closely in form 
and possess similar physical properties ; (ii.) under 
suitable conditions they must be capable of form- 
ing layer- and mixed crystals. In Mitschcrlich’s 
definition we find, however, a third oonditioff, viz. 
analogy of chemical constitution ; and the ques- 
tion arises. How far may two substances which 
satisfy the two conditions above differ in chemical 
constitution and still be considered isomorphous? 
This question has received various answers ; thus 
Scheibler (/. pr. 83, 278) has announced the 
isomorphism of most meta-tungstates, although 
they do not all contain the same number of 
molecules of water of orystallisatiotP; Marignao 
(C. U. 55, 888) considers the two following series 
of substances to be isomorphous : — 

K,TiF,,.H,0 CuTiF,.4H20 

K,Nb0F,.H20 CuNb0F..4H,0 

K,W0,F4.H,0 CuWO.;P4.4HgO. 

And he also makes rhombohedral siliootungstio 
acid, and the acid silicotungstates of Ba ahd Ga 
isomorphous. Some other similar examples are 
given by Baker (0. J. 1879. 760). Klein (0. B. 

95, 781) believes that the following substanoea 
are isomorphous : — 

9W0,.B30,.2Ha0.22aq 
9W0,.B,0,.Na;i0.23aq 
12W0,JB,0j.4H,0. 29aq (Marignao). 

Klein, following Marignao, amends Mitsoherlioh's 
definition thus : * Isomorphous substances have 
either an analogous chemical constitution or a 
very slightly different percentage composition; in 
the latter case they contain a group of common 
elements or elements of ideistic * chemical func- 
tion, this group making up by far the largest 
portion of the compound.’ It seems, however, 
hardly advisable to widen Mitsoherlioh’s defi? 
nition ; indeed, it is perhaps better if possible to 
narrow it by defining more closely what is meant 
by the phrases analogous chemical composition 
and analogous crystalline form. 

Substances, such as the double fluorides de- 
scribe by Marignao, are not so much isomor- 
phous as closely related morphotropioally, while 
from them we may pals through substances ex- 
hibiting less and less of chemical analogy to 
those which agree in form alone, and which may 
therefore be considered as examples of isogoniain 
(v. Betgers, lx.). As an instance of this we may 
quote the remarkable analogy noticed by Hjort- 
dahl (O. B. 88, $84) between the orystaLs of tin 
dimethyl and diethyl chlorides and lead ohlorido, 
'Vhio^ all crystallise in the rhombic system, «ad 
possess the following axial ratios : — 

Tin dimethyl chloride 0*8841:1:0*9407 
Tin diethyl chloride 0*6886:1:0*9482 
Lead chloride 0*8408:1:0*9990. 

At present it seems that substances which ex 
hibit ^atioxpi li^fpnn compositigp piay most 
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eonvemently be divided into the followini^ more 
or less arbitrary gioups, between whose limits no 
absolute line can be ^awn : — 

(1) Substances very closely related 
morpootropically, or isomorphous sub- 
stance B.^Bodies belonging to this class possess 
greaC' chemical an^ogy, crystallise in the same 

^ l^vstem with nearly the same forms and angles,^ 
exliibit a general ugreement in the physical 
properties of their crystals, and often possess 
the same specific volume; they are, moreover, 
under suitable conditions capable of forming 
mix€^ and layer-crystals. Much substances 
are the sulphates of the group M"S0..7H..0 
(M"=sFe", Zn, Mg, Co, Ni) and the alums. 

(2) Substances closely related mor- 
photropioally.— To this class belong Marig- 
nac*s double fluorides, and the substances de- 
rived from hydrocarbons by substitution ; from 
them we pass on the one hand to isomerides 
such as the three dinitro-bonzenes, which with a 
minimum difference of chemical constitution 
possess but little form-analogy, and on the other 
hand to bodies differing but little in form, but 
showing less and less chemical analogy, till we 
reach members of the next class. 

(3) Isogonous substances, differing 
greatly in chemical composition but nearly 
similar in form. - To this class belong CaCO, 
and KaNO„ and the substances described by 
Hjortdahl above, while all substances crystal- 
lising in the cubic system are strictly isogonous 
{n. Sohneke, Entwickelung einer Theorie der 
Krystallstniktur^ Leipzig, 1879). A. H, 

I80PBSNE V . Pentinbnes. 

ISOPYBIRE. An alkaloid obtained by boiling 
^ the mashed roots of hopijrum thalictroules with 
water, filtering, evaporating to a syrup, ppg. with 
ammonia, and extracting with ether (Hartsen, 
<7.<7. 1872,623). White powder with bitter taste, 
forming an amorphous hydrochloride. 

^ Psegdo-isopyiine. After the roots have been 
boiled with wat^ they still contain this alkaloid, 
which may be extrasted with alcohol. After re- 
moving the alcohol by evaporation ammonia is 
^ded to the aqueous residue, and the ensuing 

treated with ether, whence pseudo-isopyrine 
separates in needles, l^s ppd. from its solution 
as hydrochloride by adding very dilute HClAq and 
ammonium chloride (difference from isopyrine). 

ISTTBSTIlf V . FoBMAMmoxiM. 

XTABBOMOPYEOTABTARIC ACID v, Eaomo- 

PTBOTABTABIO ACID. ^ 

XTACHLOEOPYBOTABTABIO ACID v, 
Ohlobo-ptbotabtabio acids. 

ITACOWO ACID CJl,0, i.e. 
or OH,;0(OOjH).CH.,CO,,H. (?). Mol. w. 130. 
[161®]. S.G. 1*6 (Schroder, B. 13, 1072). S. 6 
at 10®; 8 at 20®. 8. (88 p.o. alcohol) 26 at 16® 
(Banp). Boo 44*26 (in a 4*18 p.£ aqueous solu- 
tion) (Kanonnikoff, /. jpr. [2] 31, 848). H.O. 
476,680 (Louguinine, 0. R. 106, 1291). Heed of 
solwHon 6,923 (Gal a. Werner, £l [2] 47, 160). 
Heat of noutralUat^ 26,726 (G. a. W.). Shown 
by Bao^t’s method to be isomerio and not 
polymeric with oitraeonio ^nd mesaoonio acids 
(Patemd, B. 21, 2156^ 

P'onimWoj.— 1. By the action of heat on 
ritric acid, aoonitio acid being first ^rmed 
4.19, 29; Crasso. A. U, 68). -2. By 


heatiig itamalio aeid 0,HgOt (Swaris^ Z. 1667, 
649).— 8. B/ heating <oitrio acid with water at 
160° (Markownikoff a. Purgold, Z, 1867, 264).— 
4. By heating aconitic i^pi^with water at 180® 
(Pebal, A. 98, 94).— 5. By heating jutraconio 
anhydride with water undfeapressure (Pittig, A. 
188, 72). 

Preparation.— 1, Coarsely -powdered citric 
acid (125 g.) is distilled from shallow retorts 
completely filled with it as qir.ckly as the froth- 
ing will allow; the oily distillate is separate 
from the water as completely as possible and left 
to crystaDise (Meilly, A. 171, 163 ; cf. Wilm, A. 
141, 28). A temperature of 160®-176® is favo?ir- 
, able to the formation of itaconic acid ; at a very 
high temperature it is mostly converted into 
citraconic anhydride. — 2. Tutraoonio anhydride 
p vols.) is heated with water (6 vols.) at 160° 
for 7 hours, and the product poured into flat 
dishes and left to Obystallise (Fittig, A. 188, 72). 

Properties. — Trimetrio oetthedra (Aom 
water). Strongly acid. Sol. other. When heated 
above its melting-point it is resolved into citra- 
conio anhydride and water. Aminonium itaoon- 
ate gives a brown pp. with FeCl,, soluble in 
excess of FeOlj, but reppd. on boiling, and redis- 
solved on cooling. 

Beactions. — ^1. Combines with hrpniine^ form- 
ing ita-di-bromo-pyrotartario a^id (Kekul6, A. 
Sui}pl. 1, 338 ; 2, 111 ; Cahoura, A. Gh. [3] C7, 
129). - 2. Chlorine forms ita-di-chloro-pyrotar- 
taric acid.— 3. Heated with aqueous HBr, HCl, 
and HI, combination takes place with produc- 
tion of ita-bromo-, ita-chloro-, and ita-iodo-pyro- 
tartaric acids. Excess of HI produces pyrotar- 
taric acid [BL [2] 4, 374).— 4. Sodium-amalgam 
reduces it to pyrotartaricacid (Kekul6), — 6. HOCl 
gives chloro-itamalic acid O^HjOlOj.— 6. Anhy- 
drous HCy at 145° apparently forms an addi- 
tion-product, which, when distilled, givSl) oitra- 
conic acid (Barbaglia, B. 7, 466).— 7. Heated 
with aqueous E.^SO, it forms a gummy salt, pos- 
sibly sulphopyrotart^vio acid OjHgSO, (Wieland, 
A. 157, 34). ~8. The electrolysis of the potassium 
salt yields a mixture of gases, apparently con- 
taining propylene and acetylene, but not allylene 
CH,:C:CH :2 (B6hal, A. Ch. [6] 16, 366; cf. Aar- 
land, J. pr. [2] 6, 266). — 9. Cold HNO, gives off 
no CO.^ (Franchimont, B. T. C. 3, 422). 

CojisHtution . — The molecular weight is shown 
by Baoult’s method to be the same as that of 
citraconic and of mesaconic acids. Accor ding 
to^A-arland potasgium i^aconate gives a different 
allylene on electrolysis from that derived frocn 
the potassium salts of citraconic and mesa- 
conic acq)s; this ivould lead to the formula 
pH.MC(C 02 H).CH 2 .C 0 aH. BehA, however, was 
unable to oon'hrm Aarland’s experiments. Ac- 
cord Ag to Kn^s (A. 248, 228) the molecular re- 
fraction of the itaconic ethers indicates one 0:C 
group. Itaconic acid resembles mesaoonio add, 
but differs froi|a citraconic acid in requiring heat 
to ^nable it to combine ]^ith HBr and with 
bromine, itaaonic add reacts with anilino, tat 
not with dimethylaniline. 

Salts.- EHA'^oq: lustrons la^runa; v. sol. 
water.-r-*KjA": does not crystallise.— (NH.yHA"! 
tablaa. S. 80 st (NH,)BA"aq : nMdW— 
BaA»«q ffetri, .iB. 14* 1684).— 
CBH 2 A". 2 a 4 . S. 7*7 at 12°.— CaA^ay : 

S. 2-2 at 18».-8tA''«2.-m''«j.-m'V»a 
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(Otto, 181).-'Ag,A."f almo^ insof? boil- 
ing water. • 

Methyl ether Ma^". (212<>}. S.G. is 
(Ajjschiitz, 1402784) ; y 1*1241 (Knops). 
Boc 60*44> Oil. Polymerises, changing to a solid 
in which Bq^ « 67*7* * 

Ethyl ether Et,A". (229®). S.G. « 
1*051 (Anschutz) ; 1*0416 (Knops, A. 248, 210). 

Boo “ 76*62. Polymerised *. Boo “ 70*69. From 
silver itaconate aa«EtI (S warts, Bull. Acad, royal 
Belgique [2] 36, No. 1): Formed also by passing 
HCl into a solution of itaconic acid in alcohol. 
Oolourless oil. Ghangoa in a few days into a 
yiacid liquid, and ultimately into a brittle, glassy 
mass, which is completely decomposed on dis-* 
tillation. * 

. Chloride OjH^^OCl),. (87®) at 17 mm. 
From the anhydride and POlj. Colourless pun- 
gent liquid. Converted by water into itaconic 
acid (Petri). • 

^nhydrUHe C3H,(CA)* [68°]. (148®) at 
30 mm. Occurs among the products of the dis- 
tillation of citric acid. Prepared by the action 
of AoCl on itaccJhic acid (Anachiitz, B. 13, 1639) 
or on silver itaconate suspended in ether (Mar- 
kownikoff, B. 13, 1844). Trimetrio prisms ; 
a:h\c = -617:1: *455. Sol. chloroform. Slowly dis* 
solves in wa^r with formation of itaconic acid. 
When distilled Under atmospheric pressure it 
changes into the isomeric citraconic anhydride. 

Amide C3H,(CONH3)2. [192®]. FromMe^A" 
and aqueous NHj (0. Strecker, B. 15, 1639). 
Small oolourless crystals (from water). V. e. sol. 
hot water, m. sol. alcohol, insol. ether. 

Mono -anilide C3ll4(C02H)(C0NHPh) or 

(?). ItacoJianilio acid. 

[189®]. Formed by heating itaconic acid (6 g.) 
wth water (60 g.) and aniline (3g.) to boiling 
for half%n hour, and depositing on cooling as 
crystals (Michael a. Palmer, Am. 9, 200; GottUob, 
A. 77, 266). Formed also by allowing a solution 
of acid aniline itaconate to s^nd for several days 
in the cold. Needles (from water). Insol. dilute 
HClAq, sol. dilute alkalis, and reppd. unchanged 
by acids.— BaA', (at 170°).— CuA'., (at 160®).— 
AgA'. 

Mono-anilide 03H,(C02H)(C0NHPh) (?) 
[161-6®]. I^rorn itaconic anhydride and aniline 
(Anschiltz, B. 20, 3216 ; 21, 968). Not identical 
with the preceding. 

Anilide CnH^jCONlIPh),. [185®]. Formed 
by heating aniline itaconato, or a, mixture of ita » 
oo|^ acid, with excess of aniline at 180® (Gottlieb, 
a! 77, 282 ; 0. »trecker, B. 15, 1639). Large 
thin plates ; sol. alcohol and etner, si. soV water. 
A mixture of HNQ, and H3SO4 concerts it into 
an amorphous peuta-nitro- derivative (Gottlieb, 
A. 86, 40). 

Ohloro-itaconio acid C^HjClO^. Formed by 
heating aconio acid G4H4O4 with HCl (Swarta, Jf. 
1873, 684). Crystalline crusts, aL5<]!j.oold water. 
Beconverted by boilingbwater into aconio acid. > 
Bromo-itaconio acid dn^BrCf^. ® [164®]. 
Formed by the dry distillation of ita-di-bromo- 
pyrotartaric aoi^ 05H^r,04(Swart8, Bull. Acad, 
roy. Belgique [2] 33, No. 1). Al^ by heating 
aconio acid with HBr. Its anhydride is similany 
formed from ita-di-h^omo-pyrotartaric anhydride 
(Petri). Crystals resembling itaconic acid (from 
water) ; v. si. sol. cold water ; resolved by boiling 
yots.nL 


water or by alkaline»carbonatea into HBr and 
aconio acid. Beduoed by tin or zinc to itaconic 
acid. 

ITAMAIIC ACID v.,Oxy-pyim)tabtaiii<? acid. 

ITAPYKTTVIC ACID O^HjO,. Obtained, to 
getherwith water and COg.Jiy distilling ifflttar- 
taric acid at 125®- 170° (Wilm, A. 141, 87). Viscid 
\nass, V. sol. water and alcohol, volame with 
steam. — BaA'^aq (at 100®): glassy amorphous 
mass. — PbA'j : hygroscopic amorphous mass, si. 
sol. water. The silver salt is soluble, but very 
1 decomposable. * 

I ITATARTAEIC ACID C^H^Oy. Di-oxy-^ro- 
J tartaric acid. Formed by gradually adding a 
I solution of HOC! to one of sodium itaconate (2 
I p.o. solution) at 0® in the dark, and boiling the 
i resulting solution of chloro-oxy-pyrotartaric acid. 

; The acid is ppd. as lead salt, which is subse- 
quently decomposed by HjS (Wilm, A. 141, 28 ; 
Morawsky, J. pr. [2] 10, 68 ; 11, 450). Formed 
also by warming ita-di-bromo pyrotgrtaric acid 
with Ag^O (Kekul6, A. Suppl. 1, 346h Amor- 
phous vitreous deliquescent mass. V. e. sol. 
water and alcohol ; not volatile vrith steam. Split 
up by dry distillation into CO.^ and itapyruvic 
acid. The alkaline salts prevent the ppn. of 
ferric and cupric salts by illkalis.— CaA'' ^aq: 
crystalline mass, si. sol. water. — BaA" (at 1(^0®) : 
amorphous, v. sol. water, and ppd. from aqueous 
solution by alcohol. — PbA'^ aq : monoclinic 
tablets, v. si. sol. wator.—AggA" : bulky pp., 
sol. water, but decomposed on boiling its solu- 
tion. 

IVAXN C24H420g. Occurs in Iva, the leaves 
and stem of Achillea moschata gathered before 
flowering (Von Planta, A. 155, 160). The vola- 
tile oil is first removed by distillation, and the 
residue is dried and extracted with alcohol, tl;e 
filtrate is ppd. with lead acetate, freed from lead 
by H.B, and evaporated. Dark yellow resinous 
mass, insol. water, v. sol. alcohol. The alcnholio 
solution has an extremely bitter ^ste. 

IVY. Hedera Helix. Wfien ivy leaves, col- 
lected in December, are bruised, exhausted with 
water, and then treated with alcohol, the aloo- 1 
holic extract contains a glucoside CggHgiOu. 
This may be obtained b>^ evaporating the alco- 
hol, extracting the residue with benzene, and 
then with acetone, which deposits the glucoside 
on cooling (Vemet, G. B. 92, 3601. It forms 
mammillary groups of silky colourless needles 
with sK^tly sweet taste and neutral reaction. 
It melts at 233®, and at 22® its alcoholic solution 
has a laavorotatory power of [a]p=a -47-6®. It 
is insol. water, chloroform, and petroleum ; si. 
col. acetone, benzene, and ether in the cold, but 
readily soluble in these liquids when hot. V. sol. 
boiling alcohol. Sol. cold alkalis. The gluoos- 
ide has no aotiorson Fehling's solution, but on 
boiling with dilute H2SO4 a sugar is formed 
which crystallises by slow evaporation of its al- 
coholid s'cAution bulky transparent crystfda 
with denied sweet taste, and reduces Fehling's 
solution, but is not fermenteef % yeast. The 
rotatory power of a 00I6 solution of this sugar is 
[o(]d* + 98-6® immediately after its preparation, 
but some hours afterwards it has been found to 
fall to [a]D-i76*2. Besides the sugar, there is 
formed ih the ^drolyais of the glucoside a 
neutral body OJ4H44O4 [278°-280°], whioh^orys- 
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taUises in slender pristir.atio needles, without ening to a ^yoointh-red solid, whMlt forms a 
taste, m. sol. alcohol, insol. alkalis, and deztro- yellowish powder. BXi, 1*008. JSonens at 70^. 
rotatory [a] pc:>42‘D^. Yields pyrooateohin on fusion with potash 

IZOIITE. A fossa resin found in a bed of (Haidinger, P. 60, 846 ; AYoldel, 8it», W, [2] 74, 
bituminous coal at Obernart. Fluid drops, hard- 887). 


J 
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JABOinNE 0,H„Na i,e, 
CH<^^cg>O.CHMo.NMej. Di - methyl - 

amido-ethyl-pyridine, (235°-240°). Formed by 
distilling pilocarpine or pilocarpidine with baryta 
(Hardy a. Calmels, Bl. [2] 48, 231). The crude 
product is evaporated several times with HClAq 
and the base set free with KOH. Colourless oil 
with fcstidtodour. Its hydro-chloride forms 
confusedly crystalline masses. The double salts 
BlIAuCl,, B'AuCl,, B^jPtCl,, and B'^H.^rtCl, arc 
all amorphous. 

JAEORAKBI. The native name for several 
drugs of a sudorific and salivating character, 
consisting of the^leaves and twigs of various 
species of Pilocarpus and other trees growing in 
Bracil, Pernambuco, and Paraguay (Holmes, Ph„ 
[3] 6, 681, 641; Schelenz, Ar, Ph. f3] 7, 414; 
Baillon, Ar. Ph. [3] 7, 327). Jaborandi leaves 
contain pilocarpine (Byasson, Ph. [3] 5, 826; 
Hardy, Bl. [2] 24, 497), which readily changes to 
jaborine (H. Meyera. Harnack, A.204, 67). The 
latter acts like atropine, and is an antidote to 
pilocarpine. Pilocarpine Cj,H,,N,^02 gives with 
Mel a methylo-iodide. Pilocarpidine CjoHi^N^O, 
is also present in jaborandi (Harnack, A, 238, 
231). It is crystalline but extremely deliques- 
cent. It is alkaline, and turns yellow in light. 
V. sol. alcohol, m. sol. water, si. sol. ether. Its 
lulptfate and hydrochloride are deliquescent ; 
its nitrate foi^hs ^ystals resembling KNO,. Its 
platinum salt B'.,Ii^tCl« is crystalline. It readily 
changes when exposed to 4ght into a base jabor- 
Idine CipHigNjOa, which has an amorphous plati- 
num salt. The jaborandine of Cliastaing (C. B. 
94, 968) obtained fi8m pilocarpine and HNO, 
is probably jaboridine (Harnack, A. 238, 238). 
The jaborandine of Parodi {Revista farvmceuticay 
1876, 8) from Piper reticulatum C,oH,2Nj,0, may 
be the same. • 

JABORIC ACIB C„H,jN .05 i.e. ^ 
0,H4N.CMe(0H).CO.O.NMe,.CMe(0,H,N).CO2H. 
Formed, together with NMoj, jaborine and 
pilo<vtrpidine, by rapidly, heating pilocarpine to 
176°, and keeping it at that temperature for half 
an hour. If the product be extracted with baryta- 
water and the extract shaken with ether, the 
etiher will contain jaborine, while pilocarpidine 
and jaborio acid remain in the aqueous solution. 
In this solution, after removing barium by 0O„ 
AgKO, forms a curdy pp. of 43„H.24^0^g2N0„ 
whence H^S removes the silver (Hurdy a. Cal- 
mels, 0. R. 102^1251 ; Bl. [2] 48, 226). Resin- 
ous mass, v. sol. waterji Not removed from its 
aqueous solution by ether. With alkalis it forms 
gummy salts, sol. water and alcohol, and not de- 
oomposed by CO,. Hot cone. EOHAq dr boiling 
iSOlAq converts it into pilo^rpidine^and oxy- 
PTridyJ propionie acid C,H4N.C;^0H(0H).00|H« 


Salts. — AgA' : brown powder; ppd. by 
adding alcohol to a solution of the acid to wbuoh 
a limited quantity of AgNO, has been added.-— 
AgA'AgNO, : curdy pp.— viscous pp. — 
A'4(Pt0l4), : yellow powder. — A'jHaPtCl, ; sticky 
pp.— A"(AuCl3)j. 

JABORIDINE Formed by fre- 

quently evaporatfbg pilocarpidine with acid 
(Harnack, A. 238, 234). Syrup; *1501. watef; m. 
sol. ether. Acts physiologically like jaborine 
though weaker. Its hydrochloride is syrupy, 
and V. sol. water. — B aHaPtCl, ‘(dried at 100°). 
[110°-120°]. Amorphous. 

JABORINE C2,H3,N404 i.e. 

jI^^>NMe, |?). Occurs 

in jaborandi, and in false jab^-randi (the leaves 
of Piper reticulatum).*’ Prepared as described 
under Jxbomc acid. . Brittle resin. Insol. water, 
V. sol. ether, sol. alcohol. Dissolves in a solu- ^ 
tioD of jaboric acid. Dissolves in HGlAq, and 
is reppd. by KOH as a curdy pp. which readily 
agglomerates under warm water. Boiling cone. 
KOHAq converts it into pilocarpidine. Boiling 
HClAq does the same. Poisonous, acting like 
atropine. 

Salts. — The hydrochloride is amorph- 
ous, and V. e. sol. water and alcohol.— ^B'^PtCl^ : 
dirty- white gelatinous pp. — ^B'PtCl4: yellowish- 
white pp. — B'HjPtClg. — B'(A uC 1|)2 (Hardy a. Cal- 
mels, C.R. 102, 1^1). 

JALAP. The roots and tubers of certain 
convolvulaceous plants w'hich yield purgative 
resins. Officinal jalap consists of the tutors of 
Convolvulus Schiedanus, which contains Con- 
voLVULiN, a strongly purgative resinous glucoside. 
Jalap-wood or jalap stalk (Stipites^Jalapm), the 
root of C. orizabeTisiSt contains a different glu- 
coside, Jalapin (Kayser, A. 61, 100 ; cf. Mayer, 
A. 96, 161). 

JALAPIN C.4H3«0„ or C„H„ Aa- [160°]. Oc 
curs in the root-stalk of Convolvulus (or Ipoif<$a^ 
orizahensis^ and forms the principal portfon 
(soluble in ethet) of the jqlap resin prepared 
therefrom (^lohnston, P. T, 1840, 842 ; P. M, [8] 
17, 183 : Kayser, A. 61, 101 ; Mayer, A. 88, 122; 
9o, 129 ; ]^aule. Rep. 48, 866 ; Planche, /. Ph. 
13, 166 ; 24, 169 ; Weppen, N. Br. Arch. 87, 168 ; 
Che valuer, J. Ph. 9, 806). Occurs also in the 
resin in iKUunmony root from Convolvulus 
8canmonia (Johnston, p. T. 1840, 840 ; Keller, 
A. 104, 109, 209; Spirgatis, A. 110, 289; 

Blanche, J. Ph. 18, 166; 18, 188; Marquart, 
N. Br. Arch. 7, 248 ; 10, 189).- 

*Preparatj<m.-T-X. Jalap resin is dissolved in 
cT large quaiUitv of alcohol, water is added until 
the liquid becomes sUghtlyOurbid, and the whole 
boiled with animal ohaznoal, filtered, ppd. hJ 
lead acetate and a little ammonia, filter, freed 
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from lead%^ HjeS, the alcohol distiHed ofif, and 
the residue kneaded in boiling water, and the 
jaiapin bnally extracted with ether (Mayer). — 
2. Finely-powdered resin^is mixed with 

sand and Extracted j^ith ether, which deposits 
the jttlapin on evaporation (Stevenson, Ph. [8] 
10, 044). 

Properties. — Colourless amorphous resin. 
Softens at 123^^, a^d melts at 160^. Tasteless. 
V.*8l. sol. water; v. e. sol. alcohol, ether, and 
chloroform ; sol. benzene, oil of turpentine, 
petroleum, and HO Ac. ^no. H^SO^ dissolves 
it slowly in the cold, acqmring in a few minutes 
a iftaroon colour, but finally becoming black. 
With K,CrO„ KMnO^, KClOa, or KNOj there is a 
brown colour and a siBcll of rancid butter ; while 
MnO.^ gives a dark-green colour (Stevenson). 

Reactions. — 1. Boiling dilute HCl splits it up 
into sugar and jalapinoh — 2% Boiling aqueous 
alki^is convert it into jalapio acid. — 3. Nitric 
acuOorifls ipomic and oxalic acids. 

Jalapio acid oj Cg„H„HOa5. [120°]. 

Formed by dissolving jaiapin in aqueous alkalis 
(W. Mayer, A. 92, 125 ; 95, 129 ; Spirgatis, A. 
116, 289). Prepared by boiling jaiapin with 
baryta-water until the solution is no longer ppd. 
by acids ; the baryta is then removed by H^SO^, 
the excess of %u]nhate4iy lead hydrate, and the 
excess of lead by H.4S. Jalapio acid is then de- 
posited on evaporating. Translucent, amorphous, 
yellowish, brittle mass. Softens below 100°, and 
melts about 120°. Has no smell, but an irrita- 
ting taste and strong acid reaction. V. e. sol. 
water, v. sol. alcohol, m. sol. ether. In neutral 
solutions it is ppd. by lead subacetate, but not 
by any other metallic salt. 

Reactions. ^1. Fuming HGl splits it up into 
jalapinol and glucose. According to Spirgatis 
the prodqpts of hydrolysis of jalapio acid (and 
jaiapin) derived from scammony are jalapinolic 
acid and glucose. — 2. Boiling dilute HGl forms 
(o).jalapic acid, so-called (Mayer). — 3. HNO, 
gives ipomic, oxalic, and ftobutyric acids. — 
4. KMnO, gives isobutyric, oxyisobutyric, and 
oxalic acids (Poleck a. Samelson, O.C. 1884, 
813). 

Salts. — Jalapio acid displaces GO, from 
aqueous NagGO,.— Ba(G„Hi,0, : obtained on 
evaporating (f solution of jalapicaoid mixed with 
a slight excess of baryta-water after removing 
excess of baryta by CO3. Amorphous, — 
Baj,(G5,H4,0,8)i, : obtained by using baryta (2 pts.), , 
water (4 pts.), and jalapi(f acid* passing GO, 
thsiltgh the boiling solution, filtering and evapo- 
rating. Amorphous mass [100°Jp 

(a) - Jalapio adld, so-called. OggH^Oi,. 
Formed, in small quantity, in the hydrolysis of 
jalapio acid by HOIAq or dilute (Maye^. 
On oooling it separates with the jalapinol as a 
•oft brown amorphous mass, which is then boiled 
with baryta>water, and the resulting solution de- 
posits barium jalapinolate on oooTingf When the, 
mother-Jiquor is ooneentf ated silky nepdlos of the 
Ba salt of * (a).jalapio * acid are obtained. The 
salt is decomposed Dj acetic acid. White flexible 
needles, me! ting bilow water at 80°. Feebly apid 
in reaction. Sl. so!., cold, m. sol. h<^, water ; vt 
0* Ml. alool^oi and oljber. Boiling dilute acids 
«Mit it dp into jalapinol and glucose. HNO, 
pves ipomic acid and oxalic acid. Potash- 
billion forms jalapinolic aoid'and oxalic acid.— 


Ba(0...sH4,0„),:. White* needles; sol. water and 
alcohol. 

JALAPINOL [62°]. Forrn*^, to- 

getbe/with sugar, by the hydrolysis of jaiapin 
and of jalapio acid (W. Mayer, A, 95, 145). 
CasH,, As + IIH2O = C„H, A 4- 6 C,H, A. f re- 
l^ared by allowing a solution of jalapio acid (2* 
vols.) mixed with fuming HOIAq (1 vol.) to stand 
for a few days, washing the crystalline product 
with water, and recrystollising from alcohol, 
with use of animal charcoal, whence it separates 
in cauliflower -like groups of crystals. Irfsol. 
cold, V. sl. Bol. boiling water, v. sol. alcohol and 
, ether. Aqueous alkalis convert it into jalapi- 
nolic acid. KMn04 forms isobutyric acid and 
(by further oxidation) oxyisobutyric acid (Poleck 
a. Samelson, J. 1884, 1447). 

JALAPINOLIC ACID C,«H,oO,. [64°]. Formed 
by treating jalapinol with aqueous KOH, ammo- 
nia, or baiyta. Formed also by fusing jaiapin 
or jalapio acid with KOH (Mayer, A* 96, 145 ; 
Spirgatis, A. 116, 306). According to Spirgatis 
it is also produced, together with sugar, by the 
action of mineral acids on jaiapin and jalapio 
acid derived from scammony. Poleck and Sa- 
melson {J. 1884, 1447) by the action of alcoholic 
potash on jalapinol obtained, together with iso- 
butyl alcohol, a jalapinolic acid WJiite 

tufts of minute thin four-sided prisms. Insol. 
water, v. sol. alcohol and cthor. Lighter than 
water. Has an acid reaction. Nitric acid oxi- 
dises it to ipomic acid and oxalic acid. 

Salts.— (NH4)HA'2 : cauliflower heads of 
minute needles.— NaA' (dried at 100°) : slender 
needles.— Ba A', (dried at 120°) : minute thin 
white needles ; nearly insol. cold, sl. sol. boiling, 
water ; m. sol. boiling alcohol. — GuA', (dried at 
100°) : greenish-blue pp. foraoed on mixing hot 
aqueous solutions of sodium jalapinolate ana 
GuSO, (Spirgatis).— CujA'2(OH)2 (dried at 100°). 
Ppd. by adding aqueous cupric acetate sto a 
slightly alkaline solution of amn^nium jalapi- 
nolatc. Amorphous dark-blufsh-green mass. — 
PbA'2. Ppd. ^ adding lead acetate to an alco- 
holic solution -of jalapinolic acid mixed with a 
little ammonia. White amorphous mass. — 
AgA'. From aqueous and alcoholic am- 

monium jalapinolate. Flocculi. 

Ethyl ether Pith*. [32*5°J. From the acid 
(or from scammony) by saturation of the alco- 
holio solution with HCl, and ppg. with water. 
Flat tablsft. 

JAMBOSIN [77°]. Occurs in the 

bark of jambosa root (the root of Myrtus jam- 
605a?), from wliich it may be extracted with 
^hcr (Gerrard, Ph. [3J 14, 717). White tasAless 
crystals, sol. cold ether, alcohol, chloroform, and 
hot petroleum ether. Insol. cold, sol. boiling, 
water. Gone. H..SO4 gives a bright-green colour ' 
changing to reddish-brown. Is not a gluooside. 
Do^s not form salts with bases. Has no me- 
dicinal properties. 

JAPACOHINE c. Acokxtb AUULOxna. 

JAPACONITINE v. AoomxB aIAaloids. 

.JATANINE V. OiNOBQMA bases. 

JECOEIN C,^,„N,5P,Na,0« (?). A sub. 
stance obtained from liver (Drewsm, J,mr. fS] 
88, 425). Occurs also in ox spleen, humim Drain, 
and hors^ muscle (Baldi,.Ar. P%sioL 1887, 
Amorptionssubetanoe. Bygrosoopio, 
insoluble In dry emer, soluble In wet ether, y, sl. 
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Kol. alcohol. Swells up m<water forming a sticky 
masBi which separates into a clear solution and 
a pp. The latter dissolves in much water. Not 
ppd. tfjr boiling ; ppd. NaOl. Prevents ppn. 
of cupric salts by NaOH, forming a blue solution, 
andson boiling a pn. of Cu^O. Boiling HCl de- 
composes it, fornnng amongst other products 
stearic acid. t * 

JERVIC AOID. An acid occurring in white 
hellebore root {Veratrum album) (Weppen, Ar. 
Ph. [3] 2, 101, 193), found by E. Schmidt {Ar, 
P^#[3] 24, 513) to be identical with chelidonio 
acid. 

JEEVINE C„H„N0,_ (Wright a. Luff); 


04,H„N20. (Tobien) or C,oH«N„Oa (Will). [237*^3 what volatile with steam. Easily soluble in 

(W. a. L.r An alkaloid occurring in the rhi- ' ^ 

Bomes of veratrum album (Weppen, Ar. Ph. [3] 

2,101,193; Simon, P.41, 669; Mitchell, P/t. [3] 

4, 796 ; Bullock, Ph. [3] 6, 1009 ; Wright a. Luff, 

C, J, 35, 407), and of V. lobelianum (Tobien, Ph. 

[3] 8, 8081 and V, viride (Bullock, Ph. [3] 10, 

186). 

Preparation.- The extract obtained with al- 
cohol containing tartaric acid is used several times 


hours mixed with*^Or,Oy and dilute H,80« 
(Bemthsen a. Sempeifr B. 20, 984). 

Preparation.— Dry ripe walnut shells are 
repeatedly extracted with o51d ether. The ethe- 
real solution is shaken with a dilute solution of 
CrO, (10 pts. K^CrjO, -► 13 pts, H3SO4 in 600 pts. 
of water). The ether is distilled off, and the 
residue, after removing tarry impurities by boil- 
ing with a little ether, is crystallised from a mix- 
ture of chloroform and ligrA'n. The yield tis 
160 grms. from 100 kilos (Bern th sen a. Semper, 
B. 18, 204). 

Properties.— Ihin glistening red prisms or 
needles. Sublimable in small quantities. Sofne- 


chloroform and acetic a{^, sparingly in ether, 
ligroin, and cold alcohol, almost insol. water. 
It stains the skin brown. Dissolves in dilute 
NaOH with a fugitive purple colour, in H^SOi 
with a blood-red Colour. It is decomposed by 
hot water or hot acids. By boiffhg with UNO, 
it is oxidised to a di-nitro-oxy-phthalic acid. On 
heating with water or HCl it decomposes into 
insoluble amorphous bodies, tts alkaline solu- 


te macerate fresh portions of the root, freed from j tion is oxidised by the air to oxy-juglone 0,oH404. 
alcohol by distillation, mixed with water, frac- j With aqueous dimcthylamine it gives ^methyl- 
tionally ppd. by IjJaOH and taken up by ether, amidojuglone C,oH40,(NMe2), and with alco- 
The base first ppd. is pseudojervine, and is the 
least soluble in ether. Other fractions contain 
jervine, rubijervine, and veratralbine (Wright a. 

Luff). 

Properties . — Loosely coherent crystals (con- 
taining IJaq or 2aq) (from alcohol). Almost 
insol. water, sol. alcohol, v. si. sol. ether (when 
pure), insol. ligroin. Cone. HaS04 forms a yellow 
solution changing through brown to greenish- 
brown. Boiling alcoholic KOH has no action. 

Salts. — The hydrochloride is crystalline, 

•1. sol. water, v. si. sol. HClAq (Will, A. 35, 116). 

According to Tobien it gives a rose colour when 
warmed with nitric acid. The nitrate and 
sulphate are si. sol. water.— BlIjIHCla (Will). 

— B'HAuCl^.-* Thp acetate is sol. water. 

Bubijervine C^aH^aNO.^. [236® cor.]. Anhy- 
drous crystals (from alcohpl) . Dissolves in cone. 

H^SO^, forming a yellow solution changing to 
brownish-red. The sulphate is crystalline, v. 
sol. cold dilute H^S(54, si. sol. cold water. The 
hydrochloride is crystalline and v. sol. water. 

-B'HAuCl^. 

Pseudojervine OaH^jNO,. [209®]. Crystals. 

V. si. sol. ether. Beacts with cone. in the 

sama way as jervine. Not affected by boiling al- 
coholic KOH.— B'HOl 8aq : crystalline, v. si. sol. 
hot water, m. sol. dilute HClAq. — The sulphate 
is 8L.80I. cold, V. sol. hot, water.— B'HAuCl^. 

veratralbine CssH^gNO^. Amorphous resinoxft 
base. Cone. forms a yellow solution turn- 

ing crimson and exhibiting green fluorescence. 

Alcoholic potash does not saf onify it. Its salts 
are amorphous. 


JtraiOKE 0,AO. i.e. 
Oxy- (a) -naphthoquinone. 


HC:C(OH).O.CO:«H 

d i • 

HC:CH — O.CO;CH 
y-{a)-naphtfloquinone. Nucin, Begicmin. 
p64®]. Formed by the oxidation of (a)-hydro- 
juglone which occurs in the green shell of the 
wabut (Vogel a. Beischauer, 0, 0. 1868, 648 ; B. 
10, 1644 ; Phipson, O. B. 69, 1872 ; O. N. 62, 
89; Mylin8,B. 17,2411). Formed ifiso by. al- 
lowing (M^-di-oxy-naphthalene to stand for 24 


holic aniline it gives* phenyWmido- juglone 
C,oHA(NHPh). On fusion \Wth KOH it yields 
m-oxy-benzoic acid (Mylius, B. 18, 463). Finely 
powdered juglone gradually added to an alkaline 
solution of hydrogen peroxide is oxidised to c- 
oxy-phthalic acid (B. a. S.). Juglone and its 
oxim do not dye materials mordanted with 
metallic oxides (Kostanecki, B. 22, 1347). Jug- 
lone yields naphthalene when distilled with 
zinc-dust. Beducing agents yield (a)-hydro- 
juglone. 

Salt.— (0 ,oH 503)20 u; nearly insoluble mi- 
croscopic violet prisms. • 

Acetyl derivative 0,oHj02(OAo) ; [166®] ; 
flat yellow tables or t^ prisms ; sublimes in 
long thin plates ; volatile with steam ; sparingly 
soluble in water and cold alcohol, easily in hot 
alcohol, ether, benzene, chloroform, and CS,; 
yields an intense green colouration with alcoholic 
KOH. 

Mono-ouim 0,ja.(OH) [187®]. 

Glistening red needles or thin prisms; easily 
soluble in alcohol and acetic acid, very slightly 
in water; dissolves with a blood-red colour in 
{^11.2804 and in dilute KaOH (Bernthsena. Semper, 
‘ B. 18, 203). 

Di-oxim (loH4(OH)(NOH)2. From juglone 
(1 m(A.) and nydroxylamixe hydroohloride (2 
mols.) at 1A0° (Bemthsen a. Semper, B. 19, 168). 
^fownigh-jellow needles [from HOAo). Puffs 
off at 225®. SI. sol. alcohol and acetic acid. Al- 
kalis dissolve it, forming an orange solution. 

Fhenyl-amido-juglone 0,«H40|(NHPh). 
[230®]. Formed by heating an aloohoUo solution 
<of juglope and aniline ^ylius, B. 18, 472). Bed 
tables. Sifblimabls. v. si. sol. alcohol. Dis- 
solves in alkalis with a purple-red colour. 

Di-methyl-amido-juglone • 0,oH40g(NMe2). 
^60®]. Fo^ed by dissolving juglone in di- 
methylamine .solution (fi^lins, B. 18, 464). 
Brownish-violet tables. Soluble in bensene, 
chloroform, and OS*, sparingly in doohol, ether, 
and acetic acid, insolable in water. By BnCOt H 
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Ii Mduoe&if dlmethylamido^ydrojugloner On 
heating with strong HOI tt splits off dimethyl- 
amine, ^ying oxy-juglone. 

Ozyjnglone 0 ,aH^)4«^ 

IBO 

* • Di-oxy-na^hthoquin- 

cm, [o. 220°]. Formed by heating di-methyl- 
aroido-jnglone with HCl. Formed also bv oxi- 
dation of an alkalifte solution of juglone by ex- 
posure to the air. Prepared by oxidation of 
Juglone with an alkaline solution of potassium 
ferrioyanide ; yield 50 iSo. of theory (Mylius, 
B. >8, 466). Small yellow trimetrio tables. Spa- 
ringly soluble in aloohol, ether, benzene, and 
OS,. ^ 

' Salts.— A'^a, : easily soluble red needles. — 
A"K, ; sparingly soluble red needles. — A^Ag,. — 
A"Cu : amorphous red pp. 

Bensoyl derivative^ 0,<,H40a(0Bz)2 : 
[17(JTI ; small ^ellowish-whito crystals ; easily 


OH:0(OB4.0.00:0(G 
AhcOH — aOO:(!lH 


soluble in benzene, sparingly In alcohol and 
acetic acid, insoluble in ws|er. 

JTTGIiOXIH V, Oacim of Juolonb. 

JT7OL0NIC ACID v* Dt-Mirno-oxT-PHTHALio 

ACID. ^ 

JVNIPEB OIL. The heroes of the juniper^ 
which are used for Oavourii^ gin, yield on dis-^ 
tillation an essential oil (155°>163°). S.G. 

*839 (Blanchet, A, 7, 106 ; Soubeiran a. Capi- 
taine, A. 34, 325). The oil is Iferorotatory ; it 
gives no solid bromide, but after heating thg oil 
to 260° it is partly changed to a product boiling 
about 180°, and this gives cineneietrabromide. 
•According to Wallaoh {A. 227, 288) it contains 
pinene (u. Tbupeneb). The product of distilla- 
tion of the wood of the juniper contains a ses- 
quiterpene which forms a hydrochloride 

melting at 118° (Wallach. A. 238, 

82). 

JUTE V, CSLLULOSK. 


K 


KAOOTHELnflE 0„H„0;N, (not 0»H„0,NJ 
{.s. 0,jI]tj3(N02)a04N2. Aepared by dissolving 
brucine in an excess of cold nitric acid (1, 2 S.O.) 
and warming to 60°-60° till the solution has be- 
come yellowish-red; the kaootheline separates 
out in small crystals (c/. vol. i. p. 654). On 
oxidation with CrO, and HjSO^ it yields the same 
product OigHi^N^O^ as brucine. By treatment of 
Kacotheline, suspended in boiling HCl, with 
bromine-water it is converted into an acid 


CiflH^NaO,. This acid by further oxidation with 
CrO, andHaS04 yields the above oxidation-pro- 
duct Ci^HiaNsjO^. On reduction with tin and HCl 
it yields a base Ca,H2dNH2)N.aOj (Hanssen, B. 

• 20, 462). % 

Base Oa.H^N.O, i.t. 0„H23(NH2)Na04. [232°]. 
Formed by reduction of kacothelim v/ith tin and 
HOI. Needles. Atmospheric oxidation or FcaCl, 
produces a blue-black colouration. Insoluble in 
water and alcohol, dissolves in aqueous NaOH 
with a reddish-yellow colour. Its methylo-iodide 
forms glistening plates easily soluble in water. — 

: large glistening crystals (Hanssen, B. 
20, 463)^ 

XAIBINE V. (H. 4)-0*Y-(Py. 4) -methyl-* 

QUg»LINB TBTBA-IIYDRIDE. 

Xairine A u. (H. 4)-Oxy-(P2(^4)-bthyl-quin- 

OLXNB TBTBA-HTDBIDa. * 

XAIBOCOLL Oj.H„NO, 

— OH,. [6G°]. Long One needles. 

<!!HrCO.H • • 

Sol. alcohol and ether, (M. sol. water. J^epared* 
by heating {B, 4)-oxy-qaindline tetra-hydride 
with chloro-acetio acid (0. Fischer, B, 16, 718). 

KAIBOIHfB ib described as Methyl-quinol- 
Qm TBTBA-HTDBIDB. / * # 

Amido-kairoline v , Aifn>o-(Pu. 4 )-mbthtl- 
QWWUm TITBARYDimDB. 

X itoo^lcaireliiit w. Nitbo-(Pw. 4)-mbthtii- 
Wiaoum Tixhi-BiDBina. 


XAIBOLINE - m - CARBOXYLIC ACID» w. 

{Py, 4)-MkTHYL-QUINOLINB TETRA-Hyi)BIDB-(P. 8)- 
CAlinOXYLIC ACID. 

KAKOSTRYCHNINE v. Cacostbychnine. 

KAMALA. A yellow dye, used in India, con< 
tained in the seed capsules of Mallotas phillu 
pensis^ and occurring in commerce as a yellowish- 
brown powder composed of minute resinous 
globules. It contains Mallotoxin (g.v.) (A. G. a. 
W. H. Perkin, jun., B. 19, 3109). 

KAORI GUM. The product of a coniferoufl 
tree {Darntnara avstralis) growing in New Zea- 
land. When distilled with steam it yields a 
terpene C.oH,,, (167°-158°), S.G.i^ -863 (Bennie, 
G, J. 39, 240; c/. Thomson, 4. (fh. [3] 9, 499; 
Muir, C. J. 27, 733). It is feebly lievorotatory, 
and yields a 6mall ^antity of cymene when 
treated with PCl^. 

KAWAIN. A crystaljjne resin, occurring 
along with Mbthysticin (q.v.) in Kawa-kawa, the 
root of Macropiper viethyslicum (Gobley, J, Ph, 
[3] 37, 19 ; O’Borke, C. B. 50, 698 ; Cuzent, 0, B, 
60, 436; 52, 206; Nolting a. Eopp, Monit, 
Scient. 4, 9, 20). It is not a glucoaide. On 
oxidation it yields benzoic acid. 

KELLIN. A glucosfde in Ammi Visnaga 
(Mustapba, 0. B. 89, 442). Small silky needles, 
V. si. sol. cold water, sol. alcohol, v. sol, either, 
ifas a bitter taste. Gives a white pp. with Ness- 
ler’s reagent. Emetic and narcotic. 

XEFHIR v. Milk. 

KERATIN v. PtoTBiDs, Appendix O. 

XETATES {ethers of ketones). Bodies eon- 

structedp on the t^^pe 0 (Morley a. 

Green, B. 17, 3015). Bodies»s>f the form 

thioketates. 

XETINE. A name given by V. Meyer and 
TreadwelUB. 14, 1160; 16, 1069, 1055) to the 
product orthe reduetion of xiitroso-aoetone with 
iia and HOI. Its di-carbozylie ether is formed 
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in like manner by rednoing nitroso-aoeto-aoetio 
ether. Ketine appears to be di-methyl- 

OH. N.CMe CH .N:0Me 
pyraafhe H I U oi;0 { , and will be 

CMe.N.CH OMe.N:OH 
desetibed as such ^c/. Oeconomides, B. 19, 2624 ; 
Japp, O. /. 61, 98j. Meyer {B. 21, 19) proposes 
to use the name /tldine instead of pyrazine 
CH.N.CH CH:N.CH 

for the group || i i| or I || . Other 
CH.N.CH CH;N.CH 

alkyl-pyrazines are formed in like manner 
by the reduction of the nitroso- derivatives 
HO.N:CH.CO.CnH2„4.,, of ketones of the form 
CH3.CO.CnH2n4.i. As ketine di-carboxylic acid^ 
does not form an anhydride it has probably the 
CO3H.G — N:CMe 

formula || | rather than 

CMeN:C.CO.;a 

CMo-NiaCO^H 

II I p , whence the symmetrical formula 
CMe.N:C.C03H 

for ketine given above (Oeconomides). 

KETIFIC ACID. A name given to Di-mbthtii- 
DXKSTONB Di-OABBOXYLIG Aom, as it might perhaps 
be called di-keto-adipic acid. 

XETO-. This, prefix is employed by some 
chemists to denote the displacement of in the 
gro«p C.CH2.C by 0. Thus quinone might be 
colled di-keto-benzene, while aceto-acetio acid 
would bo ^-keto- butyric acid. The prefix ‘ keto- * | 
does not indicate the introduction of a new or- 
ganic group, whereas the corresponding prefix 
‘ aldehydo- ' indicates the introduction of the 
group CHO, and ‘ carboxy- ’ is used to denote the 
introduction of CO^H. In order to avoid the 
confusion likely to arise from this circumstance 
the term * keto- ’ is avoided in the headings of 
articles in this Dictionary : substances which 
might have such names given them are described 
as ketones, quinones, or oxy-compounds. The 
pre£c KBTO- has also been used as indicating sub- 
stitution of ^lydrogcn by the ketonic group 
CO.CH,, thus Erdmann (J5. 21, 635) terms 
CH,.CO.C„Ha.OH keto-nofihthol. In keto- com- 
pounds the group CO.CH in ay often be regarded 
with equal propriety as G(0H):0, and such com- 
pounds are named accordance with the latter 
formula. Thus phloroglucin may be described 
as tri-keto-benzene hexahydride or as tri-oxy- 
benzene. 

DI-XETO- HEPTANE v. MsTHTLfnuTYii ni- 

KKTOXB. ^ ^ 

DI*KETO-ESXAKX v. Methyl poopyl di- 


UXOME. 

o^jB-DIKSTO-HEXTLENE u. Mbthyl-allyl- 
niXETOHB. * 


KET O-HEXA-HYDBO-BENZOIO ACID CY- 
ANHYDBIN n. Nitrile of Oxy-isophthalxo acid 
HEXAHYDBIOB. * 

D1-B[ET0.HTDEIHDENE V . Ikjdonaphtho- 

QUINOKB.. « 


DI-KETD-INDOHAPHTmKE IiIdonaph- 

fHOQUmOHl. 

XETO-IApTOKlC ACID [181°]. 

VHien o-aoetyl-jB-ethyltsuccinio ether is heated 
it partly breaks op into alcohol and ethyl keto- 
lactonate, which, on saponification, gives potas- 
sio ketolaotonate (S. Young, 0. J, 4B, 176 ; A. 
216, 46). It is also fomed, together with 
COjELOHBt.CH2Ao» by boUing the ewer 


may be extracted frdhi tie produot by ether. 
The free acid orystallises from water, and is sL 
sol. cold water, jn. sol. hot Water. 

Salts.— BaA',2H20.--AgA'. « 

Reaction, — 1. Heated* mth baryta the fol- 
lowing reaction occurs : 20.H,«04 + SBaO -f H^O 
B2BaC0,-i-Ba(0,H,,0,)2. The new acid, 
0,H,203, appears to be liquid ; it forms a very 
soluble and unstable silver salt.— 2. Gold baryta 
produces an unstable dibasic acid, GgHiyO^, by 
assimilation of H^O. 

Constitution. — Eetelactonic ether is formed 
from G02Et.GHAo.GHEt.C02Et by splitting* off 
HOEt. Inasmuch as C02Et.CMeAc.GHEt.G02Et 
does not form in the so]^ way the ether of a 
crystalline acid it is probable that the H which 
is here displaced by methyl goes to form alcohol 
in the formation of the ketolactonic ether. And 
since ketolactonic ether appears to be a lac- 
tone it should be • • 

CO,Bt.aGHEt.GO; 

OH,.0.0 1 ♦ 

the acid being COjH.G.GHEt.CO 
CH,.C.O — ~l 

KETOLE. Another name for Jndolr (Jack- 
son, B. 14, 879). • 

KETONES. The ketones, in their simplest 
form, contain a carbonyl group CO attached to 
two monad hydrocarbon radicles. If the two 
radicles are identical, as in acetone (dimethyl- 
ketone) GH3.CO.CH3, the compound is a simple 
ketone; if different, as in methyl-ethyl-ketone 
CH,. CO.CH, .GH„ it is a mixed ketone. 

Just as the fatty acids of the series GaH,nO, 
may be derived from the hypothetical carbonic' 
acid CO (OH), by replacing one hydroxyl group 
by a monad hydrocarbon radicle, so the ketones 
may in turn be derived from the fatty acids by 
replacing the remaining hydroxyl group by a 
second radicle : a 

HO.GO.OH CH,.CO.OH CH,.OO.CH, 

Ctii bonio iwid Acetio aoid Acetone. 

There is therefore a simple ketone derivable 
from each fatty acid by the introduction of a 
hydrocarbon radicle, identical wit];i that which 
is attached to the carboxyl group of the aoid, 
in place of its hydroxyl group. 

If one of the radicles in a ketone is hydrogen 
the resulting compound is an aldehyde : 

CH,.CO.H PH,C0.CH, S 

^ Aldchy^ Acetone 

and owing to this similarity in constitution, the 
aldehydes and ketones have many reactions in 
c^nunoh. * In the case of formic aoid the radicle 
attached to carboxyl is hydrogen, and theketona 
therefore coincides with the aldehyde : 

H.GO.OH H.GO.H 

* ^or|Qiofidd 9 Vorm«ldebydii. 

From this point of view the ketones may be ft- 
garded as homologues of fowiDidehvde. 

• Gompoimds containing two carbonyl groups 
are termed d^tonee\ those contidni^ thx^ 
triketonea, ’ • 

Fatty ketones. 

Formation.— 1. By the deetrqetive dlifitla- 
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lion of the ealoimn salts, o|, better still, spf the 
barimn dUfc, of acids of the series 0 „H 3 » 0 , : ' 

{0H».CX).0),Ca-0H,.C0.CH, + CaOO,. 

If a mixture of the salts of two acids is 
employed, a mixed ^etbne, containing the hydro- 
earbon redicles of bq^ acids, is formed : 
(OH,.OO.OtOa + (0,H,.C0.0)3Ca 
-2GH,.CO.O,H,+ 20aC0, 
(Williamson, C. J. 1852, 238). 

If one of the salts is a formate, an aldehyde 
fd formed, a hycfrogen atom from the formate 
attaching itself to the carbonyl-group : 

(OH,.CO.O) 3 Ca + (H.CO.OljCa 
-.20Ha.COrH-i-2CaCO, 

(Firia, Cimento, 8, 126; A. 100, 104; Lim- 
pricht, A. 97, 368). 

In the preparation of ketones by the de- 
structive distillation of salt^ it is advantageous, 
if the molecular weight of the ketone is high, 
to conduct the distillatioujinder reduced pres- 
(Krafft,^. 16, 1698).^ 

2. By the destructive distillation of the cal- 
cium compounds of primary alcohols (Destrera, 
A, Ch. [5] 27,^). In this reaction tho alcohol- 
ates are converted, with evolution of olefins and 
hydrogen, into salts of fatty acids : 

( 03 Hi 0 ) 3 Ca = 20..H^ + CaO + H,0 ; 
(CA^jCa + 2 H;o » (C^H^OJ^Ca + 4H2 ; 
and the calbium aceSate is then decomposed by 
the heat, yieloing acetone. A portion of the 
acetate, however, reactSi with the calcium oxide, 
evolving methane. 

8. By heating a mixture of the sodium com- 
pound of an alcohol and the sodium salt of a 
fatty acid in a current of carbon monoxide, 
mixtures of higher ketones are formed, along 
with sodium salts of higher organic acids 
(Geuther, A. 202, 288). Tho constitution of 
these ketones is not known with certainty, and 
the pmcess in which they are formed is not 
understood. 

4. By the action of acyl chlorides on zinc- 
alkyls (Freund, A. 118, 1; c/. Pawlow, A. 188, 
104). The acyl chloride added to the zinc- 
alkyl, at first gradually, afterwards more rapidly, 
cooling with ice during the operation. The mix- 
ture is then decomposed with excess of water ; 
CH,.COCl + Zn( 03 H ,)3 
- CH,.CCl(OZn 03 HJ.C.,H, ; 
ad’H,.OC!l{OZnO^0.C.H. + 2H,0 
-2CH,.C0.0A + 20A + Zn01,+ Zn(OH)j. 

If the mixture is allowed to stand too long be- 
fore adding water, the additive compound fornted 
jKi the first stage of the process reacts ydth a 
second mol. of alkyl chloride, exchanging its 
halogen for alkyl and generating a eompound 
which, on treatment with water, yields a ter» 
tiary alcohol. , , 

6. By the oxidation of secondary alcohols : 
OH,.CH(OH).OH, -h 0 - CH3.CO.CH, + H3O. 

6. By tne oxidation of secondary acids of the 

lactic series with potassiam bichromate and 
dilute sulphuric aciA Thus hydroxjf-isobutyrio 
acid yields acetone : • * 

(0H,)3C(0H).C0,H + 0 « (CH3)3C0 + CO, + H,0. 

7. CertaiiP ketonio acids^art with carbon 
dioxide, forming ketones. Tnia decompftsUion 
takes place very readily Jn/tne case or the 
fi-ketonic aoids.^ Thus when ethylic aceto- 
wetate is warmed with a caustic alkali it is 


hydrolysed, and the liberated acid splits off 
carbon dioxide, thusu 

CIH,.00.0]^00,H « CH,.CO.OH, - 1 - CO,. 

- 8 . Alcohols containing a hydroxyl-group 
attached to a doubly-ljpked carbon-atozL^do not 
appear to be capable of existing in the free 
state, and change, at the moment of thei( for- 
mation, into either aldehydes or ketones, the » 
' former transformation Mcurring when tlft 
hydroxyl group is situatea at the end of, the 
latter when it is within, the chain : 

CH,:CH(0H) = OH 3 .CHO 
0H,:C(0H).CH3 = CH,.CO.CH, 
(Erlenmeyer, B. 13, 309 ; 14, 320). 

9. When secondary or 'secondary-tertiary 
glycols are treated with dehydrating agents, 
such as phosphorus pentoxide or zinc chloride, 
they part with water, forming ketones. Pro- 
bably an unsaturated alcohol is first produced, 
and this changes, at tho moment of its forma- 
tion, into a ketone (v. preceding paragraph) : 

CH3.CH(0H).CH(0H).CH3-Ja,0 

= CH 3 .CH:C( 0 H).CH 3 = CH 3 .CH,.C 9 .CH,. 
Primary glycols, when thus treated, yield alde- 
hydes. Tertiary glycols (pinaconos) are dehy- 
drated even by boiling with dilute sulphuric acid, 
forming ketones, the reaction being accompanied 
in this case by the migration of an alkyl group : 

(CH 3 ),C(OH).C(OH){OH,),-H 30 

Pinacone • 

= (CH3),aCO.CH,. 

Pinacolin 

10. When the homologues of acetylene are 
passed into a solution oi mcrcurio chloride 
heated to 90^-05° they take up the elements of 
water, yielding ketones (Kutscherow, B, 17, 13) : 

CU,.0\CJI, + H,0 - CII 3 .CO.CH,. 
Acetylene itself yields aldehyde. 

11. Ketones, especially acetone, are fom^ed 
in the destructive distillation of wood, sugar, 
citric acid, and various other organic compounds. 

Properties and Reactions. — The lower mem- 
bers of tho ketone series are^ liquids, with a 
peculiar ethereal odour, bofliiig without decom- 
position. The higher homologues, beginning 
with CijHjiaO, are crystalline solids. ^ 

The ketones are isomeric with the aldehydes 
containing tho same nursber of atoms of carbon. 
They closely resemble the aldehydes in many of 
their reactions, but are distinguished from them 
by not reducing ammoniacal silver solutions. 
Like ^e aldehydes, many of the ketones com- 
bine iRth the hydrogen sulphites of the alkalia 
to form crystalline ^P^ble compounds. The 
rule given by Grimm (A. 157, 262) that only 
those ketones combine with hydrogen sodium 
sulphite which contain the pn^oup CH,.CO, holds 
very generally : an exception is propione (di- 
ethyl ketone) COfC^H,),, which forms a double 
compound, although with difiiculty. These 
compounds are used in separating and purifyipg 
•the ketones : on treating the double compound 
witlf so^um ciybonate the ketone is liberated. 
Tho ketones, like the aldehydes, unite with hydro- 
ci/anic acid to form nitriles hydroxy-acids: 
(CH 3 ),CO + HCN = (qp,),C(pH).CN (Urech, A. 
164, 258 ; Ticmann a. FriedlSnder, B. 14, 1971) 
and these nitriles react with ammonia, yielding 
nitriles of amido-acids: (CH 3 ) 3 C(On).CN + NH 3 
I + (T. a. F.). ~ In 
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prcsonoo of Cftostio potash, acotono unitofl 
with chloroform to form acetone-chloroform 
(0H.).C(0H).001„ which when heated with 
water to 180® yields hydroxy-isobutyrio acid 
and hydrochloric acid , (WiUgerodt, B, 14, 
2461; 16, 1685), — Sodium amalgam^ acting 

on ajueous solutions of the ketones, re- 
*djices them to secondary alcohols ; thus 
acetone is converted into isopropyl alcohol: 
(CH,),CO + Ha»(CHs),CH.OH (I'riedel, G, R. 

66, 63). At the same time, a second reaction 
occurs in which 2 mols. of the ketone are 
united during the process of reduction, forming 
a tertiary glycol, or pinacone : 2(CHa).iCO + Ha 
-(OH,)aC(OH).C(OH)(CHa)a.— The ketones are 
less susceptible of oxidation than the aldehydes, 
and, unlike the latter, can never yield by oxida- 
tion an acid containing the same number of 
carbon atoms. They are best oxidised by boil- 
ing them with a mixture of potassium bichromate 
and dilute sulphuric acid. Popoff {A. 161, 300) 
has formulated the following rules regarding the 
products formed in the oxidation of the ketones 
—rules to which, however, there arc occasional 
exceptions ; The ketone is broken up at a point 
between the carbonyl group and one of the 

groups, the combined carbonyl being oxi- 
dised to carboxyl, and the separated alkyl being 
oxidised, if primary, to a fatty acid with the 
same eiumber of atoms of carbon as the alkyl 
itself, and if secondary, to a ketone, which may 
in turn be further oxidised. If a ketone con- 
tains two dissimilar alkyls, the carbonyl group 
will remain attached to that carbon atom which 
has most hydrogen combined with it, unless in 
the case of a tertiary alkyl or a radicle of the 
benzene series, when the carbonyl group will 
^ remain in combination with the non -hydro- 
genated carbon atoms. If the two dissimilar 
alkfls are both primary, or both secondary, or 
both tertiary, the carbonyl will remain attached 
to the alkyl of lower molecular weight. The 
followiifg equations illustrate these rules ; 

CH,.CO.OH^ + 30 = CHa-COaH + H.COaH. 
OH,.CO.iCH,.CH, + 30 = OHa^COjH + CHa.CO,n. 

^ OH,.OHa.CHa.OO.iOH(OHa)a + 20 

w OH3.CH2.CHa-COaH + CO(CHJa. 
OH,.iOO.C(CH,), + 30 = H.CO 3 H + (CHa)aC,COaH. 

CH,.iCO.C.H 3 + 80 = H.GOaH + CJlyC0,ja.. 

In several cases, however, a subordinatd^reac- 
tion, in which the ketone is oxidised in a way 
the reverse of that predicted by the rule, occurs 
simultaneously. — Chlorine and bromine give 
substitution compoimds.— penta- 
chloride replaces the oxygen of ketones by two 
chlorine eXoms,— Ammonia reacts less readily 
with ketones than with aldehydes. With acetone 
it forms diacetonamine OaHiaNO, and triaceton- 
amine 0,H„N0.— With hydroxylamine m aque-J 
ous solution the ketones yield tlm ketoximee • I 
OH-CO.CH, + NH,.OH * 
-0H;6(N.0H).CH, + H,0. 

Aoetozimef, 

The ketoximea are generally solid crystalline 
compounds, volatile without decomposition. 
Concentrated hydrochloric acid decomposes 
‘ them into hydroxylamine and k-etone. — In like 


ketones, 

trazoness 


eliminating water and torming ketoby 
OH,.OO.CH, + C,H,.NH.NH, 

i^CH..C(S.NHO^J.CH, + H.0. 

* Aoetonophenylhydrazonea 

The ketohydrazones of the fatty series are for 
the most part oily liquids, which may be distilled 
►under reduced pressure. Acids decompose them 
into phenylhydrazine and ketones (E. Fischer, 

P. 16, 661). acid con^rts the ketones 

into isonitroso -ketones. The reaction occurs 
more readily, however, with ethereal salts of 
nitrous acid ; thus when a mixture of amyl 
nitrite and acetone is warmed with hydrochlorfb 
acid isonitroso-acetone is formed : 

CH3.C0.CH, + 03 H„. 0 .N 0 «« . 

= CH3.C0.CH:N.0n C^H.i.OH. 
Sodium ethoxide may be substituted for hydro- 
chloric acid in the feyegoing reaction, but in this 
case the sodium compound of tlm isomtrosp- 
ketone is formed and must afterwards be 
decomposed by acetic acid (Claisen, B. 20, 262, 
and 656; Claisen a. Manasse, 20,2194). The 
isonitroso-ketones are also readily obtained by 
the action of nitrous acid on aceto -acetic acid 
and its homologues : 

CH 3 .CO.CH 3 .CO 3 H HNOa * 

Aoeto-acetio aold • • , . ,,, 

« CHa.CO.OHiN.OH + COa + HjO 

Isonltrdlo-acetone 

(V. Meyer a. Ziiblin, B. 11, 695 ; Cerosole, B, 16, 
1328). — Concentrated nitric acid converts the 
ketones into dinitro-paraffins : thus propione 
CH 3 .CH 3 .CO.CH 3 .CH 3 yields dinitroethane 
CH 3 .CH(N 03 )a (Chancel, Bl. 31, 604).— The 
ketones react with the mercaptansy eliminating 
water and yielding ‘ raercaptoles ’ (thioketates) ; 
ethyl thiodimethylkctate is formed when gaseous 
hydrochloric acid is passed into a mixiure of 
acetone and mercaptan : 

(CH3)3CO + 2O3H3.SH = (CHs)3C(S.C,.H3)3 -I- HaO 
(Baumann, B. 18, 887). The mercaptoles are 
liquids, insoluble in 4ater, not volatile without 
decomposition, stable towards alkalis and dilate 
acids. — Under the influence of dehydrating 
agentet such as sulphuric acid, zinc chloride, 
hydrochloric acid, Ac., the ketones readily 
undergo condensation, two or more molecules 
combining, with elimination of water, to^orm more 
complex compounds. Thus 2 mols. of acetone 
unite to form mesityl oxide (CH,) 3 C:CH.CO.CH 3 , 
and 8 mols. to form either phorone 
(cfi[,) 3 C:CH.CO.aH:C((!H 3)3 or mesitylene (1, 8, 
6-trimethylbenzeno) C 3 H,(CH 3 )jj according ala 
2 or 3 mols. of ilwitcr are eliminated in the 

f rocess. * 

Benzene ketones. Ketones of wis class may 
eithos contain two benzene radicles directly 
attached to carbonyl, as in benzophenone (di- 
phenyl ketone) C^Hj.CO.C^Hj, or the carbonyl 
group may unite a benzene radicle and a fatty 
radicle, as in adfetophenone (phenyl-methyl- 
ketbne) 0 ,Hvg 0 . 0 H,: or t)ne or both of the 
benzene radicles may be attached to carbonyl 
by means of a fatty group, as in phenyl-benzyl- 
ketone OgHj.CO.CH^A, or dWbenzyl-ketone 
C3Hf,.(5H3.CO.CF«OA. , , , . 

^eparafio;i.-A Many of tha methods already 
de^ribed for the preparation 01 the fatty ketones 
are also applicable m the base of the beniene 
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letouM. Thas benzophencme may be criltained 
by the dteftllation of a b#nzoate: 

(0^..00.0), - (O^jhOO + OaCO„ 
and aoetophenone^by distilling a mixture of a 
benzoate and an acetiAe : * 

(0 AO®.0),Oa + (gH,.CO.O),Ca 

- 20,Hs.C0.0H, + 20a00,. 
Again, acetophenone may be obtained by the 
action of benzoyl chloride on zinc methyl ; but 
if it is desired to introduce a benzene radicle in 
^lace of the halogen of the acyl chloride the 
mercury compound of that radicle must be em- 
ployed: 0,H,.C001 + H§(C,HJ, 

=’(OA),CO + Hg(CA)Cl. 
llie benzene ketones are also formed, like thq 
fatty ketones, by the oxidation of the correspond- 
ing secondary alcobAis : 

(0«HJ,0H.0H + 0 = (C,H,),CO f H,0 ; 

DIphenyloarblnol 

of secondary glycolic acids containing 
benzene radicles : 

(O.H,),C(OH).COaH-|.0 

BensUio acUP = (O.Ha),CO CO, + H,0 ; 

further, by splitting off carbon dioxide from 
ketonio acids of the benzene series : 

0 A.CO.O%.CO.jP = C A.CO.CH, + CO^ 

Bencoylaoeiro aoid 

By shaking phenylacetylene with sulphuric 
acid of 75 p.c. it takes up the elements of water, 
yielding acetophenone : 

O^H^-OiCH + H,0 = O^Hj.CO.OH, 

(Friedel a. Balsohn, BL [ 2 ] 35, 55). 

The following modes of formation are pe- 
culiar to benzene ketones : — 

1. By the action of an acyl chloride on a 
benzene hydrocarbon in presence of aluminium 
chloride* OH,.COCl + 0«H„ = CH 3 .CO.CA + HCl 
(Friedel a. Crafts, A. Ch. [ 6 J 1, 507). In this 
reaction the aoid radicle always attaches itself 
to a benzene nucleus, and imver to a fatty group. 
In like manner ketones containing two benzene 
radicles directly united to carbonyl may bo 
prepared by acting on a benzene hydrocarbon 
with carbonyl chloride in presence of aluminium 
Chloride ; COCl, + 20 A = C0(0 A)? + 2H01. 

2 . The last-mentioned class of ketones may 
also be ol^liained by heating a mixture of a 
benzene carboxylic acid and a benzene hydro- 
carbon with phosphorus pontoxide : 

0 A-CO.OH + 0 A = OA. 09 . 0 A + H, 0 . t 

3. By the oxidation of hydrocarbons in which 

benzene radicles are unit^ by a methylene- 

group : ^ • 

0 A-OH,.o A + o, - 0 A-CO.o A + h,o. 

Ketone-alcohoU are obtained by polvmerising 
benzene aldehydes with potassium Qyamide ;* 

2C A-OHO = 0.H,.00.0H(0H).0 A- 

Beosaldehyde Benzoin 

Ketone-phenols arg formed when acyl chlor- 
ides of the benzene seriea act on ^enols in 
presence of zinc : 

0 A.C001 + 0 A-OH « 0 A-OO.O A-OH -I- HOI. 

j9-Hydronbensop1iezfbi^ 

Vhe acid radicle ^nters the Coleus of the 
phenol in the para- position to the hydroxyl 
group. 


' Properties and ReaeUons. — The benzene 
ketones are liquids dhd solids, boiling without 
decomposition and having a pleasant aromatic 
odour. , 

In most of their reactions they closely re- 
semble the fatty ketones. Fopoff’a rules (u* 
supra) apply to the oxidation of the befhzene, 
ketones: the carbonyl group idways remai:fli 
attached to a benzene n\lcleus to which it is 
directly united. Like the fatty ketones, the 
benzene ketones react with hydroxylamine and 
with phenyl-hydrazine eliminating water and 
yielding hydroximes and hydrazones. (fc re- 
duction with sodium-amalgam they form secon- 
dary alcohols ; but heating with hydriodic acid, 
or distillation with zinc-dust, reduces them to 
the corresponding hydrocarbons; 

(0 A)2C0 -h 2 H, = + H,0. 

Diphenylmethane 

By fusion with caustic alkalis they yield a salt 
of a benzene acid together with a hydrocarbon : . 

CACO.0eH^+ KOH = OACO 2 K + OA‘ 
They are less subject than the fatty ketones to 
undergo condensation with elimination of water, 
and those which contain two benzene radicles 
directly attached to the carbonyl group do not 
exliibit this tendency at all.* 

Only those benzene ketones combine with 
hydrogen sodium sulphite in which th^ car- 
bonyl is attached to two fatty groups, one of 
which is methyl: thus, benzyl-methyl-ketone 
CfiH 5 .CH 2 .CO.CH 3 and methyl-phenylethyl-ke- 
tone CfiHfi.CH 2 .CH 2 .CO.CH 3 form double com- 
pounds ; acetophenone CfiACO^CH, does not. 

Biketoues. The diketones contain two car- 
bonyl groups attached to hydrocarbon radicles. 
If the two carbonyl groups are directly united, 
the compound is an a- diketone; if they are 
united by a carbon atom, it is a is-diketone ;'*if 
by a chain of two carbon atoms, a y-ketone, and 
so on. ^ 

Some of the diketones, such as benzil 
CfiHfi.CO.CO.CfiHfi, have been kifown for a con- 
siderable time; but the majority are of recent 
discovery. Their <^iof interest lies in the ease 
with which the two carbonyl groups may be* 
made to condense with (qie or more molecules 
of some other substance to form closed-chain 
compounds. In this way glyoxalines, quinolines, 
pyrazoles, furfurans, pyrrholes, thiophene, and 
similar compounds have been prepared. 

a-P/ketones, These may be regarded ai 
homologues of the dialdehyde p2^oa:ai,OHO.OHO. 
They may be obtained By the action of chlorine, 
or, better, of nitric aoid, on a-ketone- alcohols ; 

OfiHfi.CO.CH(OH).CA +0 • 

Benzoin 

« OfiHfi.CO.CO.0 A + HaO 

Benzil 

• 

(Laurent, A. Oh, [2] 59, 402; Zinin, A, 84, 
168). By hydrolysing the isonitrosoketonea by 
boiling t^m with dilute sulphuric aoid : 

OH,.CO.O(N.OH).OHy*P Ufi 

laonltroso-eth^methyl ketone 

- 0E?.C30.00.0H. + NHa.OH 

Dlaoetyl 

(Yon Peohmann, 21, 1411). 

The j^nzenoid a-diketonea react with causUc 
potash to form secondary glyooUo acids, the two 
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hydrocarbon radicles attsohing themselTes to j For t^s reason onc^ atom of hydrogen in thii 


the same carbon atom : 

0 A-CO.CO.CA + KOH - (0,HJ,0(0H).00,K 

^ensU Potaraiuia bensUate 

n (dlphenylglyoolate) 


groap, like the hydrogep in tbemetbyieMe group 
of aoeto-aoetio ether or malonio ether, is re- 
placeable by an alkali metal when presented to 
it in the form of fan ethoaddfi. By treating the 


(Liebig, J. 25, 25 ; Zinin, A. 81, 829). In like compound thus obtained with the^alogen 

.imnnOTglyoxalyieWs glycoUo acid. The fatty a- “»“Pouod of an alkyl oraoidtadicle, the raiole 
(flketones, however, condense to form quinones " introduced in place of the alkali metal : 


«-Diketones '^react with 2 mola. of hy- (C,Hj.C0)jCHNa+0,H4.C0Cl 
droxylamine to form dihydroximos. Benzil di- Sodium dibenioyl- Benzoyl 
hydroxime is remarkable as occuning in three nn . m ^ i • * 

C«H*.C(N.OH).C(N.OH).OaHj„ an isomensm 

which is explained by Victor Meyer by means of The ^-dikctones react with 1 mol, of phenyl- 
tridimensional formulas (Auwers a. V. Meyer, B. hydrazine eliminating 2 mols. of water, add 
22, 705; cf. also Hantzsch a. Werner, B. 23, 11). forming pyrazoles : 

These three hydroximes, when heated, part with CH,.CO.CH2.CO.CHi + CaHjTNH.NH, 
water, yielding in each case the same closed- Aoetyl ocetone rhenyiiiydraziM 
chain compound -an anhydride : PoH. 

C.H,.C:Nv g-N 

* \cH, 

(Anwen a. ▼. Meyer, B. 21, 810).— 'With o- H || 4 2H,P 

diaminee the a-diketones yield quinoxalinea OH,.G — GH o 

(azines) : " Phenyldlmethyl- 


hydrazine eliminating 2 mols. of water, add 
forming pyrazoles : 


forming pyrazoles : 

ch,.co.cHj.co.ch4 + c,h;nh.nh, 

Aoetyl'Ocetone Phenyl hydrazine 

rW 


“ /\c 


>O^TT C0.G,,H. 

Cnj.C„H;,<^ { tt;* + I (Knorr, B, 20, 1104 ). — Aniline reacts with jS-di- 

o\JN±ij ketones in two stages: thus when benzoyl- 

^ iii-p.Tohiyleno- Benzil acetone is heated with unilii^e ds 160° the 

dtamino two substances first unite, parting with 1 mol. 

-CH Ch/ii ‘* 2 RO of water: O^..CO.Cn,.CO.CH, + OA-NH, 

- I I + 2H,0 ^ C.H,.CO.CH,,.C(N.O.H.).CH, + H,0 ; and when 

file compound thus obtained is heated with oon- 
l>lpl.«.yltolu,ntooxaim. centratcS sulphuric acid, it parts with a second 

(Hinsberg, B. 17, 322 ; cf, Witt, B. 19, 915). For mol. of water, forming a quinoline derivatiye : 


GH,.C — GH 
Phcnyldimethyl- 
pyrazole 


m-^/roInyleno- 

dlamine 


.N.O.O.H, 

.CHa.CA< I (I +2HjO 
\N.0.CaH4 
Diphenyltolnqninoxal iue 


an account of the behaviour of a-diketonea with 
aldehydes and ammonia v. vol. i. p. 465. 

^•Diketones. The lowest member of this 
Bwies which is a true diketone and not a di- 
amehyde is acetyl-acetone OH3.CO.OH3.CO.CH,. 
By the action of aluminium chloride on acetyl 
ohloride a crystalline substance of the formula 
40^1,01, formed, which, on treatment 
with water, evolve# carbon dioxide and yields 
acetyhacetone (Combes, G, B. 103, 814). A 
^general method for the preparation of /3-diketones 


C3H3 

\h, 

C.II, i.CH, 

V 


+H,0 

).OH, 


. '-z 

a-McthyI-jf.phenylquinolIne 


(C. Beyer, B. 20, 1770). This is a general 


oonaists in acting on a mixture of a fatty or a method for the preparation of quinolines con- 
benzene-fatty ketone tnd the ethyl salt of a taining alkyls in the a-y-positions. 


carboxylic acid with sodium ethoxide. 


*y-Dike^nes.— In these compounds the two 


latter substance produces condensation between carbonyl-groups are united by an ethylene 
the ethereal salt and the ketone with elimina- radicle. The lowest member of the series, aceto- 


tion of alcohol : 

O3H3.CO.OO3H4-HCH3.CO.OH, S 

Ethyl benzoate Acetone 

■■ C3H3.CO.GH,.CO.OH, -h Oj^^.OH. 
Bcnzoyl-ooetone 

In reaHty it is the sodium oomj)ound of benzoyl- 
aoeton6C3H3.CO.CHNa.CO.G3H3 which is formed, 
and it is necessary to decompose this compound 
with carbon dioxide in order \p obtain the free 
diketone (Olaisen, B. 20, 656). Di-acyl deriva- 


nyl-aoetone, was obtained b^ laal (B. 18, 58) 
bv heating pyrotritario acid with water at 
ll50°-160° ; • • 

CH~C.CO,H 

ii4 n * 

• CH ,.0 O.CH, .-Hn ,0 
- • * ^ 

- CH,.CO.CH,.cnrCO.CH, + CO,. Aoetophen. 
one-acetone is obtained by heating aoetophen* 


tives of acetic acid are decomposed on boiling one-aceto-acetio acid (prepared by acting with 
with water, eliminating water and generating bromocetoplienoile on sodaceto-acetio ether, and 
6-diketon68 : * ' f h^drolysitg the ether thu9 formed)^; 

(0,H..CO),CftCOjH-(OA-CO),OH,+CO, cfi..C0.(ffl.CH,CO.0A 

Dibonsoylacetio aold Dlbencoylmetbane -rr * 


(Baoyer a. W- H. Perkin, jun., B. 16,2128; B. 
Fischer a. Knzel, B. 16, 2239). 

The methylene group in the /3-diketones is 


xne mexnyieno group in tne /s-dixetones is By treatment with (tenyoirapmg agents, suoli 
sttaobed to two electro-negative oarbonyT groups, as faming hydroohlorio aeid or aoetio anhy- 


CO,H • 

-i3fi..(X).CBLCH3.00.0.H,+C0, (Paal, B. 16, 
2865). \ 

By treatment with dehySraHng agents, snob 



dride, t||i4 airci converted itJto far< 

(arane. ft is supposed that in this reaction the 
diketone drat forma a * labile * modification con- 
taining two hydroxyl ^oups, and that this then 
parts ajth water to form the Airfuran : 

CH-CH 


O.H..<lo io.CH, 


II 


C.H,.0 C.CH, 

(in in 

▲oetoplieuone-occtone * Labile * modifluutlon 

CH-CH 


.C.H..C C.CH, +H,0 


Y 


and 


PheiiylmVkhyl-furfiiran 

(Paal, B, 17, 2756). An* unsaturalcd ketone 
isomeric with phenylinethylfurfuran is formed 
at the same time . — PhoaffMrus penlasulpliide 
Ctnverta 7-dakctonea into thiophens, whilst with 
ammonia they yield pyrroles, the reaction in 
both oases being supposed to be preceded by the 
above-mentioned transformation of the diketone 
into its * labile * modification : 

CH— CH 

H H 

• 6C,H,.Ct C.CH3 + P,S, 
i>B OH 

'Labile * acetopbenoue- 
aoetone 

CH-CH 

II 11 

- 6C,H3.C C.CH, + 2H,PO, + 2H,0 

Fhenylmntliylthiophen 
CH-CH 

II II 

0,H,.C C.CH, + NH, 

in 

CH— CH 

n 11 

- O.H,.C C.CH, + 2H,0 

• • Pbenylmetliylpyrrole 

(Paal, B. 18, 367). 

An unsaturated 7-dikotono, anUydrncc.to- 
phenoncbemil (afi-dibenzoylstyrolene) is fori^icd 
by the action of caustib potash on a mixture 
benzil and acetophenone : 

0,Hj.C0 *• 

I +OH,.CO.O.H. • 

0,H..C0 

O.H..O:CHtCO.OA • ‘ 

« I +H,0 (Japp a. Miller, 

C.H,.CO 
. 0. J. 47, 86). 

Quinones. If the two carbonyl groups of a 
diketone occur in a closed chain cl six carbon 
atoms, the resulting compound belongs to the 
class of the cminones. This group of diketones 
will be treat^ of separately {v. Quimonx^. 

Triketones. A triketone' in^which the three 
carbonyl groups are directly imited has been ob* 
tained ib the following manner (von Peob- 
aianii« B, d2, 862): Dibenzoylbromomethane 


I 0,H,.CO.OHBr.CO.O,H« (prepared by the action 
of bromine on dibehzoyme&ane, v. supra) is 
converted by treatment with potassium acetate 
into the acetate of dibenzoylcarbinol 
C,H,.OO.CH(OCAO)*CO.C,H., which, When bre 
minuted, yields C,H,.C0.C&(0C.^,0).C0.CjH,. 
When this compound is hei^a above its melting- 
point it breaks up into acetyl bromi^ 

and diphenyltriketone : • 

C,H,.CO.CBr(OCAO).CO.C,H, 

= C,H,OBr + C.H,.CO.CO.CO.C,H,. 
Diphenyltriketone, like some other com- 
pounds in which a carbonyl-group is situated 
between two electro-negative groups, unites with 
1 mol. of water to form a hydrate ; this has pro- 
bably the constitution C,H5.C0.C(0H)^.C0.C«H,. 

The formation of anotner triketone, tribenzoyl- 
methane^ in which the three carbonyl-groups are 
attached to the same carbon atom, has already 
been referred to. F. R. J. 

BIKETO-PENTANE v . Methyl ethyl dike- 
tone. • 

aA-DlKETO-PEOPTL-BENZENE v. Phenyl- 

METHYL-DIKETONE. 

EINIC ACID. Synonym of Qunne agio. 

KIN 0. The dried j nice, obtained from incisions 
in the trunk of Pterocarpus maraupium (Mala- 
bar). The name has also bsen given to the dried 
juice from other trees, e.g. Eucalyptus resinifera 
(Australia), Pterocarpus erinaceus, and •Cocco- 
loha uvifera (America). Eino greatly resembles 
catechu, and is used in dyeing and in medicine. 
It occurs in small brittle opaque reddish- black 
fragments, partly soluble in water, almost en- 
tirely soluble in alcohol, insoluble in ether. It 
has no odour, but a very astringent taste. Used 
in medicine as an astringent. It gives of! pyro- 
catechin when distilled (Eissfeld, A, 92, lOl). 
Potash-fusion forms phlorogluoin and protoca- 
techuio acid (Hlasiwetz, A. 134, 122; Stenhotise, 
A, 177, 187). Kino contains kinoin and kino-red 
and other bodies. Kinoin has been described as 
a ' tannin ’ (Bergholz. cf. Etti, B. 17, 2S^1). 

Kinoin C,4H,20,. Occutb tJ^ether with kino- 
red, &o,, in gum kino, from which it is extracted 
by first boiling viith dilute HCl, and then ex- 
tracting the solution with ether; yield 11 p.9. 
(Etti, B . 11, 1879). Cqlourless prisms. Si. sol. 
cold, readily sol. hot, water. On heating to 120® 
it gives kino-red (Cg^Hj-jO,,). On heating with 
HCl to 130° it is decompose into methyl chlor- 
ide, pyrocatechin, and gallic acid. 

y>iio-red Og^HygO,,. [160°-170°]. A red 
resin occurring in kino and left undissolved 
when it is boiled with dilate HOI. It is also 
formed by heating kinoin. It is si. sol. water, v. 
sol. alcohol. FeCla gives a dirty green col^uratiim. 
It dissolves in alkalis. It ppts. a solution of 
gelatin. On fusion it yields a red amorphous 
anhydride OjgHggOip, which also ppts. a solution 
of gelatin. Tile anhydride is ^so formed by 
heating kino-red with dilate HdAq. E^no-r<sd 
yieMs phenol and pyrocatechin when distilled. 

KOWN 0„«1„0,^ (142®]. Obtained tfom 
ousBO or kousso, the dried fibers of the Abys- 
sinian koBO tree {HagerUa Abyssinica), used by 
the inhabitants as if remedy against tape worm 
(Plfickiger a. Buri, Ar. PK [8] 5, 198 ; Ph, [8] 
6, 562). The'snthelmintio bfOMrUes of koso 
seem^ be due to kosin. ' Snlpnur-yellow tri- 
metrie oiystalgi ' Nsar^ SnsoL watir, v. sol. 
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KOSIN. 


aloohol, ether* benzene, OSz, ohloroform, and Acttyl d^rivcJtivB 0,iB,2^o,,Q^*9 Vtom 

HOAo. Dissolves in aqueous alkalis and Na|CO„ kosin and Ao,0. ' 

and is reppd. by acids. FeOl* colours its alconolio XOTTMISS v, Mtt.tt. 

solntiofi permanently red.^ Gone. H,S 04 does not KYANSTHINp v. CTAmsitoNB. 

decompose it at 15^, but on warming it forms KTANPHXNINE v. Cvi^HENiNE. e 

isobntyrio acid and a red amorphous body KYANPBOPIKE v, OTANi>%topiNE. 

Potasfi’fusion gives formic, butyric, KYNUBENIC ACID v. OxY-QUiNOLinn cab 

abd oxalic acids, podium-amalgam yields a noxvnxo acid. 

volatile oil and an amorphous yellow KYNTJBIO ACID v, Cynurio acid. 

substance (0*H*Os)«. KYKDBIK v. Oxy-quinolinu. 


Ij 


LAEUBNINE. An alkaloid said to occur 
along with cytisine in laburnum seeds (Huse- 
mann a. Marm6, Z. [2J 1, IGl ; 5, 077). Light 
oiystalline CToups of monoclinic prisms; v. sol. 
water, si. sm. alcohol, nearly insol. ether. 

LAC. A substance surrounding the eggs of 
Coccus lacca on the twigs of various trees in 
Bengal and Sumatra. These twigs are called 
stick-lac. The lac is removed by melting and 
squeezing through canvas, when the hardened 
drops are known aS seed-lac. After bleaching 
by ohjorine or charcoal and making into sticks 
it is known as shell-Jao or shellac. Lao is used 
for making sealing-wax, varnishes, and a red 
dye called lac dye. Lac contains 68 to 88 p.o. 
resin (about half of which is soluble in ether), a 
small quantity of wax and of a red dye, and a 
larger quantity of a substance insoluble in alco- 
hol. T^e wax [60°] contains ceryl and myricyl 
alcohols and their stearic, palmitic, and oleic 
ethers (Benedikt a. Ulzer, JIf. 9, 579). Shellac 
may be freed from wax by dissolving in boiling 
dilute Na^COj, filtering, and ppg. with HCl. If 
the boUing be continued too long, liquid shellac 
is produced. Shellac freed from wax gives 
azelalc acid when oxidised by EMnO. (Benedikt 
a.EhrUoh,Af.9, 163). 

Liquid shellac Formed by boiling 

^ellao (1,000 g.) with NaOif (300 g.) and water 
(20,000 g.) for 2 hours. When cold, sulphuric 
acid is aadod and the Kquid shaken with ether 
(B. a. £.). Thick liquid ; insol. water, v. sol. 
uoohol and ether. Forms salts with Pb, Ag, Zn, 
Ba, and Ca. — O^H^^Mg^O,, : amorphous, v. sol. 
water; ppd. on heating, but redissolves on 
cooling. ^ 

Laccalc acid 0,.H|,0| (?). Obtained from lac 
dye by treating with HOlAq, filtering, boiling the 
residue with water, ppg. the solution with lead 
aoetate,*and decomposing the pp. with H.^S (It. E. 
Schmidt, B. 20, 1285). Brownish-red powder 
composed of minute tables (from alcohol-ether), 
m. sol. alcohol, si. sol. water, nearly insol. ether, 
insol. benzene. Decomposes, without previous 
fusion, at about 180°. Alkalis form a crimson* 
solution which has an absorptiq^ spectrunvlike 
that of canninic acid. Baryta gives a vftletpp. : 
FeS 04 a black : FeCl* a black colouration 
only. It reduces ammonjacal AgNO, but not 
Fehling's solution. Gone. yields picric 

and oxalic acids. Gone. HGlAq at 180° forms a 
substance G|*H,*0,|. Laccalc acid dyes like 
sarminio acid, but its solution in H^BOi idbows a 
diffMnt absorption spectnun.— -ll*0| (dried 


I at 100°) : flocculent pp. formed by adding alco- 
holic potash to an alcoholic solution of the salt. 
BaGjgH.gOg : brownlSh-red pp. formed by adding 
NHgandBaCly • • 

LACMOID. 

Preparation. — 1. A mixture of resorcinol 
(20 pts^), sodium nitrite (1 pt.), arfd water (1 pt.) 
is slowly heated to 110°, at which temperature a 
vigorous reaction sets in, the melt is then kept 
at 115°-120° till it has become quite blue and 
the evolution of NH, has ceased (Tra ib a. Hook, 
B. 17, 2615).— 2. By the action Cif on am- 
moniacal resorcin solution (Wurster, B. 20, 
2938).— S. By fusing resorcin (15 g.) with KNO- 
(18 g.) (Benedikt a. Julius, j|f. 6, 534). 

Properties . — Glistening brown powder. It 
is easily soluble in methyl, ethyl, and amyl al- 
cohols, acetone, acetic acid, and phenol, less easily 
in ether and water, insoluble in benzene and 
petroleum-spirit. It dissolves in strong HCl or 
IL^SO, with a blue colour. It decomposes below 
200 °. 

Laomoid differs from litmin, the colouring 
matter of litmus, in being soluble in strong 
alcohol. Litmin is insoluble in strong alcohol, 
though soluble in dikite (50 p.c.) spirit. The 
solution of litmin in 50 p.c. alcohol is bleached 
after a time, while that of laemoid retains its 
colour for months. The absorption spectra of 
the two substances do not differ markedly (Hart- 
ley, R. Dublin Soc. 5, 159). 

LACTAM. The anhydride of on aikido- acid 

B"(NH 2 )(GOj,H) containing the group 
(Baoyer, B. 15,2102). 

sLACTAMIC ACID is. a-AuiOO-PBOPIONIO AOID. 

Dl-laotamio acid is a-lMiuo-Di-PBOPioMic Acn^ 

LACTAHIDE t^Amule of La8tic acid. 

LACTABIC A<uD Cj^HjigO.^ Prepared by 
^pressing the j,uice out of the mushroom (Lac- 
tarius piveratus) and extracting the residue with 
ether or boiliifg alcohol (Chuit, Bl. [3] 2, 153). 
White leaflets (from alcohol) ; v.sol. hot alcohol, 
other, CHC1„ CS.^, and benzene, v. si. sol. cold 
alcohol and petroleum spirit, insol. water. 

^alts.— NaA': greasy scales, decomposing 
at 260 °.— kA' 5 silveiy scales, decomposing at 
246° without melting.— KHA',; silky sc^es. 
[116°J.— NH^A' ; [92°]; white leaflets, deoom- 
pos^«by boiling water. — GaA',: scales. When 
distnled it formlS^he ketone ((L 4 E[n ),00 [82^.-— 
BaA',: white amorphous pp. lusm. water, aico* 
hoi, and ether.— Pb 4 HAV [114°]. Thin trana* 
parent leaflets. 
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LAOMO ACID. 


Uetitti •thtr MeA'. Wbite^ag. 

Sol. ligrolin and ether. * 

Ethyl ether EtA'. [86^. White soalea. 
V. 8ol. warm aloohdl, ciher, oh^roform, and GS^. 

AmMe [108®]. Trimetrio 

needles. • 

LACTIC ACID 0,H.0,<.fl.0H^CH(0H).C02H. 

a-Oxy-propionic add, Ethylidene-lactic acid. 
Fermentation lactic add. Mol. w. 90. S.G. 
1-2403 (Brtihl); ¥ 1-2485 (Mendel^eff, C. B. 60, 
62). 1-4469. R<p « 31-18. 

Isomeride8,—lie,ctio acid is isomeric with 
Iwdracrylic acid, and appears to be chemically 
raentical with sarcolactio acid {v. infra). 

In 1668 Wislicenus got from ethylene chlor- 
hydrin and EGN, b|^saponifying the product, a 
'lactic acid which formed a •crystalline zinc salt 
ZDA ^3 2aq. He called it ethylene lactic acid, 
thought it was identical with Liebig’s sarco- 
iMtio acid (A. 128, 4). H^sios (^. 146, 168) 
said that siflcolactic acid gave, on oxidation, 
malonic acid. Wislicenus held (A. 167, 346) 
that his ethylene lactic acid was not hydracrylic 
acid, for by tl::^ action of HI he was unable to 
obtain /8*iodo-propionic acid. He said also that 
his ethylene iactic acid differed f rom sarcolactic, 
although it accompanied sarcolactio acid in 
extract of* moat. JCrlenmeyer (A. 191, 261) 
showed that Wisliconus’s ethylene lactic acid 
from glycol chlorhydriti is hydracrylic acid, and 
could be converted by HI into /J-iodo-propionic 
acid. The acid accompanying sarcolactic acid 
is, according to Siegfried (B. 22,2711) the acetyl 
derivative of lactic acid. 

Occurrence.-- 1. Discovered by Scheele in 
sour milk and first recognised as a peculiar acid 
by Berzelius.— 2. In opium (Smith, Ph. [2] 7, 
60 ; Buchanan, B. 3, 182). 

Formation, — 1. by the lactic fermentation 
of mill-sugar, cane-sugar, or glucose {v. Fer- 
mentation, vol. ii. p. 643). — 2. By the oxidation 
of propylene glycol by the oxygen of the air in 
presence of platinum-blaclb (Wurtz, A. 105, 206 ; 
107, 192).— 3. By boiling o-chloro-propionic 
acid with water and Ag.fi (Wurtz, A. Ch, [3J 
69, 106 ; Buff, A. 140, 156). In like manner 
from a-bromo-propionic acid (Friedel a. Ma- 
chuca, A. 120, 286). — 4. By the action of nitrous 
acid upon* alanine (Streckor, A. 76, 27, 42). — 
6. By the reduction of pyruvic acid by sodium- 
amalgam (Wislicenus, A. 126, 227) or with zinc 
in presence of dilute acetic acid (Debus, C. J. 
16, 260).— 6. From alifehydi^ by combination 
/rith HCy and saponification of the resulting 
nitrile (Wislicehus, A. 128, Simpson a. Gau- 
tier, A. 146, 264).— 7. By heating ^i-chloro- 
acetone with a large quantity of water at 200% 
(Linnemann a^ Zotta, A, 159, 247{.— 8. By boil- 
ing glucose with aqueous NaOH (iloppe-Seyler, 
B. 4, 346).— 9. When glucose (20 g.) is allowed 
to stand with potash (40 g.) and water f200 c.o.) 
at 40° in a flask loosely pkagged with cotton 
wool, it is convertedswithin 24 hour j into laetic 
acid (8 g.) and another asid, soluble in alcohol 
(Nencki a. Sieber, J. ]pr, 182, 499). Lactic acid 
may possibly sbe thus formed in animals from 
sugar. The decomposition oc<mrs even in very 
dilute solutions, thus even 9 tfr of glucose and 
9 g. of potash difeolved in 8 litres of water and 
kept at 85®-40® are converted in 10 days into 
potassium lactate. Na/K)a does not decompose 


sugar at 40®, nor does NH., but NaOH, 
NMe 40 H and neurinb do convert it into lactic 
acid. Greatinine and guanidine produce nc 
lactic acid. Milk sugar and maltose behave likt 
glucose. Lactic acid fs formed when glucose 
(dextrose) (1 pt.), water (10 pts.) and KOH 
(2 pts.) are left, even in OMatmosphere of hy- 
,drogen, for 48 hours at 35°. No sugar is lef/ 
(Nencki a. Sieber, J. pr. [2^ 26, 1 ; Kiliani, B, 
15, 701). — 10. By heating cane-sugar with baryta 
at 160° (Schiitzenberger, Bl. [2] 26, 289). — 
11. Among the products of the distillation of 
glycerin with KOH (Herter, B. 11, 1167)? and 
formed, together with formic and oxalic acids, 
by boiling glycerin with potash solution (Debus, 
A. 109, 229). 

Preparation.— 1. The filtered solution of 
sour whey evaporated nearly to dryness, in 
strong alcohol, is mixed with alcoholic tartaric 
acid, as long as any precipitate of tartrate of 
potassium, sodium, and calcium is formed ; the 
liquid decanted after 24 hours, and evaporated; 
the residue dissolved in water; the solution 
digested with carbonate of lead, till lead dis- 
solves in it ; the filtrate evaporated, neutralised 
with carbonate of barium, again filtered, and 
diluted with water ; the whole of the barium 
precipitated with sulphate iff zinc ; and the fil- 
trate evaporated till lactate of zinc crystallises 
out (Berzelius, Lchrb. Ausg. 6, v. 9ll). — 
2. Three kilos of cane-sugar and 16 g. of tartaric 
acid (which serves to invert the cane-sugar) 
are dissolved in 13 kilos of boiling water; 
1.^ kilos of levigated chalk added after two 
days, together with 60 g. of stinking cheese, 
suspended in 4 kilos of sour milk (decaying 
cheese favours the production of lactic acid 
and retards its conversion into butyric acid) ; 
the mixture set aside at a temperature between 
30° and 36°, and well stirred every day till, ^n 
I the course of six or eight days, it is converted 
into a stiff paste of lactate of calciun^; this 
paste is boiled for an hour with 16 g. of quick- 
lime and 10 kilos of water ; the solution strained 
through a cloth filter and evaporated to a syrup ; 
the crystalline maSb, which forms in four days, 
pressed, first by itself, then three or four times,* 
after having been each time stirred up, with jb 
of its weight of cold water ; and the lactate of 
calcium thus purified is dissolved in twice its 
weight of boiling water. To the solution of eveiy 
32 pts. of the calcium salt there is then added a 
mixti^ of 7 pts. oil of vitriol and 7 pts. water; 
the lactic acid, while s^ll hot, is strained through 
linen to separate it from sulphate of lime; the fil- 
trate obtained from 7 pts. of oil of vitriol is boiled 
with 1§ pts. carbonate of zinc for a quarter of 
an hour (by longer boiling a very sparingly solu- 
ble basic salt is formed) -, the liquid is filtered 
boiling hot ; thg colourless crystalline grains of * 
lactate of zinc, which separate on cooling, are 
/reed from sulphuric acid by washing with cold 
water ; and ad^tional quantities of crystalline 
grains a^e obtuned by evaporating the mother- 
liquor almost to the end. LMtly, 1 pt. of ^e 
zinc salt is dissolved in 7^ pts. of boiling 
water; sulphuretted hydrogen passed throQgh 
the solution as long as sulphide of sine is pre- 
cipitated ; and the filtrate lulled and evaporated 
on th# water-bath to a syrup, whereupon S pti. 

I of the aino salt yield 5 pts. ol syrupy lam 
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Aoid (Bensoh, A. 61, 174]L By this process, 
100 pis. of cane-sugar yield 117 pts. of lactate 
of oaloinm, which, if the sugar was white, is 
oolonrle^s, and does not require to be purified 
by pressure (c/. Engelhardt a. Maddrell, A. 63, 
83 ; 70, 241 ; Boutron a. Fremy, J. Ph. 27, 841). 

Xiantemann (A. 118, 242) recommends the 
flowing modification of Bensch's process of 
preparation: — Betaiziing the proportions of 
sugar, tartaric acid, milk, and cheese indicated 
by the latter, he takes one-third more water, 
uses 1,200 g. oxide of zinc (commercial zinc- 
white) instead of levigated chalk, and keeps the 
temperature as constantly as possible between 
40^ and 45° during the fermentation. After 
eight or ten days, the inside of the vessel is 
lined with white crystals of lactate of zinc, which 
can be obtained pure by one or two crystalli- 
sations from boiling water. The lactic acid 
prepared from the zinc salt generally contains 
mannite, which does not completely crystallise 
out from tlfe concentrated acid. To separate 
this, the aqueous acid is shaken up with ether, 
and then the ethereal layer is pipetted off and 
evaporated: it then leaves pure lactic acid.— 
4. The following mixture is recommended by 
0. 0. Harz {Vierteljahrsschrift pr. PJiarm. 20, 
601) ; 3 pts. milk-su^ar, 86 pts. ordinary water, 
0*6 to p-76 pt. flour containing a large propor- 
tion of gluten, a little beer-yeast, 6 pts. of soda- 
crystals, or 3 pts. of sodium bicarbonate. When 
the fermentation has once been set up by milk- 
sugar, it may be continued by addition of cane- 
BUgar.->5. By the action of NaOH or KOH on 
dextrose or levulose, the operation being per- 
formed as follows : — A solution of 500 grms. of 
cane-sugar in 250 c.c. of water and 10 o.c. dilute 
sulphuric acid (3 pts. H^SO^ to 4 pts. H2O) is 
heated to 50° in a closed vessel for 3 hrs. Aher 
coming, 400 c.c. of aqueous NaOH (50 p.c.) is 
slowly added. The mixture is then warmed to 
60°-70°«till it no longer reduces Fehling’s solu- 
tion, the calcul^iited quantity of H^SO^ (same 
strength as b.'fore) is then added, and the 
NajSO^ made to crystallise out by cooling and 
^tation. The mass is extracted with 93 p.c. 
spirit and filtered, the filtrate is divided into two 
portions, one half being neutralised with ZnCO^ 
filtered hot and the other half added. On cool- 
ing, the zino lactate crystallises oiit in a nearly 
pure state ; the yield is 200 grms. (Kiliani, 
B. 16, 699; c/. Hoppe-Seyler, B.4, 346). 

Properties . — Colourless syrup with ver^sour 
taste. Hygroscopic. Mifiif.ible with water and 
alcohol, si. soL ether. Docs not solidify at 
-24°. 

Readiions. — 1. When gradually heated it 
gives off water at 130° leaving solid lactide. At 
250° to 800° the products are CO, CO,, alde- 
hyde, and lactide.— 2. Dilute H^SO^ at 130° gives 
aldehyde and formic acid (Erlenmeyer, Z, 1868, 
843) : OH,.CH(OH).C02H - OH,.CHO + HOO^H. 
8. When gently heated with eon<^^^0^ it gives 
off CO freely (Pelouze, A. Ch. Js] 13i •257).— 
4. Boiling nimcdtAd forms oxalic acid. — 5. Dis- 
tillation with NaCl, diluto H..SO4, and MnO, 
^elds aldehyde and chloral (Stadeler, A, 69, 
88^.— 6. Distillation with MnO, and dilute 
H,SO| fields aldehyde and CO,. — 7. Fuming 
H^i gives methaiie disulphonic acid (fiUecker, 
d. 118, 291).— 8. Chromic oeja miatum gives 


acetic ^iaoid and 00« (Chapman a. Smith, Zn 
1867, 477).— 9. EMnO« gives pyruvic add.— 

10. PCI, acting on dry caldum lactate gives 
ehloro-propionyl t chloride * OHa.CHOl.COGl 
whence water forms a-oh}oro-propiontb acid. 

11. HIAq reduces it to propionic acid (Laute- 
mann, A. 113, 2171.-12. A concentrated sola- 
.>tion of potassium lactate submitted to electro* 
lysis yields aldehyde and CO, (Kolbe, A, 118, 
244* Brester, Z, 1866, 680).-^i8. Distillation 
with quicklime yields alcohol : C,HcOa 
-COa+CaH^O (Hanriot, C. B. 101, 1166; Bl. 
[2] 46, 80). — 14. Heated 'at 170° in a stream of 
gaseous HBr,oratl00° in sealed tubes with oond. 
HBrAq, it yields a-bromo-propionic acid (Eekul4, 
A. 130, llj. -15. Bromine gt 100° decomposes 
lactic acid (Beilsteii., A. 120, 227). Br acting ' 
on an ethereal solution of lactic acid forms tri- 
broino-pyruvic ether (Wichelhans, A. 143, 10; 
Klimenko, J. R. 8, fti5).— 16. The dry distilla- 
tion of calcium lactate produces CO^, ethylene, 
propylene (Gossin, Bl. [2] 43, 49), acrylic acid, 
phenol (?) (Claus, A. 136, 287), a^d other pro- 
ducts. — 17. Distillation of calcium lactate with 
soda-lime yields acetic, propionic, butyric, 
hexoic, and other fatty acids. Heating calcium 
lactate with KOH at 280° yields formic, acetic, 
propionic, butyric, and o:^lic acida (Hoppe- 
Seyler, H. 3, 352). — 18. Amon^Hhe products 
of the putrefactive ferir.entation of calcium 
lactate are hydrogen, CO,, acetic, propionic, 
butyric, and n-valerio acids and ethyl alcohol 
(Pasteur, Bl. 1862, 52; Streoker, A. 92, 80; 
Fitz, B. 11, 1898; 12, 479; 13, 1309).— 19. 
Heating with m-amido -benzoic acid forms 
CH,.CH(OH).CO.NH.C4H,.COaH crystallising 
from water in small prisms [162°] (Pellizzari, 
A. 232, 154), which at 240 forms an anhydride 
CHa.CH 

I >N.C.H..CO,H. [243‘>]. Th. ''oorre- 

CO 

sponding acetyl derivative 
CH,.CH(OAc).CO.NH.I'«H,.CO,H melts at 148°. 

Estimation. — The substance, acidified with 
H2SO4, is extracted with ether, the ethereal 
solution evaporated, the residue treated with 
water and the aqueous solution ppd. with lead 
acetate and filtered. The filtrate is then ppd. with 
alcoholic NH3, and the pp. of PbjOs^lOaH^Oa) 
washed with alcohol, dried, weighed, ignited, 
and weighed again (Palm, Fr. 26, 83). 

Salts. — The crystalline lactates do not 
efflc<resoe in the air, butegive off water in vacuo. 
They are not decomposed at 150°. They are^ 
insoluble in ether aud, for the nfbst part, spar- 
ingly soluble in cola water. — Ammonium salt 
lorms deliqueeipent prisms, and gives off NHj 
when exposed to air. — NaA' (at 140°); amor- 
phous, deliquescent mass, v. sol. water and 
alcohol, ppd. by ether from its alcoholic solu- 
tion.— NajOsH^O, t.e. CHa.CH(ONa).C03Na : ob- 
tained by the action of sodium on the preceding 
at 160°. JBjird, doliquesoenb. brittle mass. De- 
composed by odid watfff, with evolution of heat, 
into NaOH and NaCaH^Oa. Absorbs 00^ from 
the air, forming NOaCOa and sikUo lactate. 
Basic sodium la<^te appears to dissolve without 
decomposition imperfectly dry alcohol. With 
Mel it gives NfJ and C)H,!CH(OMe).COaNa 
(WislicenuB, A. 125, 49).— Potassium salt 
dystallises with diffloaltj.-BaA'«4aq (at 100°)| 
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Uurge OMiHflower-Iike bundlea ol reotangiuar 
ne^ea (Hans Meyer, B, 19, 2454). Deliques- 
cent, V. sol. dilute alcohol, insol. absolute alcohol 
and ether.— ;• cryslalpf v. sol. water. 
Not alteAsd bjr exposi^e to air. — GaA', 5aq : small 
white mammillated crystals (from water or al- 
cohol). ^ S. 10*5 in the cold. Extremely soluble 
in boiling water. Sol. hot, nearly insol. cold, 
^oohol. At 100° it becomes GaA'^* 
it is converted info GsG^HhOa (Wurtz a. Friedel, 
A. OA [3] 63, 134).— GaH,A^ 3aq : crystals re- 
sembling wavellite ; sol. absolute alcohol (Engel- 
hardt a. Maddrcll. A, 68, 119).— CaK^A'^ : octa- 
iAdra. Deposits GaA^, when dissolved in warm 
water (Strecker, A. 91, 352).— CaNSjjA'j 2aq : 
granules (S.).- GaC|^'3aq : prisms, v. e. sol. 
'water (E. a. M.).-Ca,(CHd,)(C3H,O2)Cll2l0aq: 
from calcium chloride, formate, and lactate 
jBottinger, A. 188, 329). Long needles. — 
Sj^'j 3aq : very soluble.-^gA', 3aq : prisms, 
insol. alcoho?less soluble than the corresponding 
sarcolactate. S. 3*6 in the cold ; 16*7 at 100°. — 
ALFA's : triclinic octahedra (Hans Meyer, B. 19, 
2454). — AlNa^A'gSaq: rectangular prisms and 
tables.— FeA'a 3aq : small greenish crystals. S. 
2*1 at 10° ; 8*6 at 100°. Insol. alcohol. — F e r r i o 
lactate is a brown amorphous deliquescent 
mass, V. *)1. wat€*. — MnA', 3aq : amethyst- 
coloured monodlinic crystals, m. sol. cold, v. sol. 
hot, water. — GoA',, 3aq .• peach-blossom coloured 
needles, nearly insol. cold, m. sol. boiling 
water, insol. alcohol. — NiA ^2 • apple-green 
needles.— ZnA'j 3aq : shining crusts, or large 
crystals irregularly grouped. S. 1*07 at 8° (Buff, 
A. 140, 160) ; 1*8 at 10° (Wislicenus, A, 126, 
228) ; 1*9 at 15° (Strecker, A, 105, 316) ; 16*7 at 
100°. Almost insol. alcohol, which partly con- 
verts it into amorphous ZnA'n aq, which again 
takes up 2aq when c.\poscd to tiie air (Klimenko, 
J, R. 12, 98).— ZnA ZnA'jNjH, (Lut- 

sohak, B. 6, 80).— ZnN.a.A\ 2aq. — GdA'j ; small 
needles. Anhydrous when deposited from a 
boiling solution, lusol. rilcoliol. S. 10 in the 
cold; 12*5 at 100°. — BiGgH„0„ (Briining, A. 104, 
194). — GuA', 2aq : dark-blue nionoclinic tables 
(Schabus, J, 1854, 405). S. 16*7 in the cold ; 
45 at 100°. S. (alcohol) *9 in the cold; 4 at 
78°. Decomposed at 200° giving aldehyde, 
lactide, and GO« (Engelhard!, A. 70, 249). — 
GuGgH^Oj : V. si. sol. water.— Hg^A, aq : rose- 
coloured or crimson crystals, si. sol. water, ob- 
tained by mixing the boiling solutions of mer- 
curous nitrate and sodium lactate (£. a. M.)^ 
Usms of the mercurous salt Hg^A'a are also 
formed by boiliffg aqueous laftic acid with HgO 
(Briining).— SnGsH 402 : crystalline powfler, insol. 
water. — PbA'*; gummy; v. spl. water. — < 
PbO^HA (MQldenhauer, A. 131„ 333). — 
PbjA'aOzaq: heavy ^anular pp., formed when 
lactic acid is mixed with lead acetate 
and alcoholic NH,.— UrOA': yellow crystal- 
line crusts. — AgA'aq: sill^^ needles. 8.5 
in the cold. V. soli hot, nearlv igsol. odd, 
alcohol. • ^ 

Nitroxyl derivative 
CH,.GH(ONOAGOja. S.G. H 1*35. Formed 
by dissolving lactic acid in a nature of fsqpo. 
HNO, and BLSO., and ppg. wiip water (Henry, 
•B* 3, 532)," ThicFoil. bH sol. water, v. e. sol. 
*^ber. Decomposes in tbtie cold into HOy and 
oxalic acid (Henry, B. 18, 1887), 


Acetyl derivative 

CH,.CH(OAo).GOja[. [167°] (Siegfried). Formed 
by heating ethyl lactate with AcGl and saponify- 
ing the product by hewing it with water at 150° 
for 3 hours (Perkin, z, 1861, 166 ; Wislicenus, 
A. 125, 60). Formed also 1^ boiling a solution 
of zinc acetate and sarcolactate or lactate (Bieg^« 
•fried, B. 22, 2715). Occur^ in extract of meM. 
Thin needles, v. e. sol. water. Inactive. Vola- 
tile with steam. Decomposed by long boiling 
with water into acetic and lactic acids. Bases 
quickly effect this decomposition. When^ first 
prepared it is soluble in alcohol, but on keeping 
it becomes insoluble in alcohol, does not then 
melt below 300°, and is saponified with ^eat 
difficulty by alkalis. HI produces no /9-iodo- 
propionic acid. — BaA's^^ff* brittle gumlike 
mass, V. sol. water, sol. alcohol. — Gopper salt : 
amorphous deliquescent bluish-green mass. — 
ZnA^,: gummy mass. Its solutions become 
quickly acid, from conversion into ^acetic acid 
and zinc lactate. 

Benzoyl derivative Gj^HioO^ t.e. 
GH,.GH(OBz).G 02H. [112°]. S. *25 in the 
cold. Obtained by heating lactic acid with 
benzoic acid at 180° (Strecker, A. 80, 42 ; 91, 
360). Formed also by the action of BzGl on 
calcium lactate (Wislicenus, A. 133, 277). Tables 
or needles ; m. sol. boiling water, v. sol. a^hol 
and ether. Converted by boiling water into 
benzoic and lactic acids. When recrystallised 
from water benzoyl-lactic acid is always accom- 
panied by an oily hydrate C,„H,p 04 aq, which in 
dry air is slowly converted into the crystalline 
acids.— BaA'j 6aq : thin six-sided plates.— AgA'. 

Amide G.H^NOj i.e. CH,.CH(OH).CONH 2 . 
[74°]. Obtained by the action of gaseous or 
alcoholic NH, on lactide (Wurtz a. Friedel, A.CA 
I [3] 63, 108). Formed also by saturating ethyl 
I lactate with ammonia and allowing the liquid to 
stand (Briining, A. 104, 197) ; and by heating 
ammonium lactate in a slow current of dfy NH, 

! at 130° (Engel, G. R. 98, 674). |fmall prisms, v. 

' sol. water and alcohol. Does not combine with 
! acids or bases, but^ is decomposed by them on 
boiling into NH, and lactic acid. ^ • 

! Benzoyl derivative of the amide 
GH,.GH(OBz).GONH 2 . [124°]. From benzoyl- 
lactic ether and alcoholic NH, (Wislicenus, A. 
133, 257). White needles, may bo sublimed; si. 
sol. water, v. sol. alcohol. Resolved by boiling 
KOH ipto lactic and benzoic acids and NH,. 
Proloi^d treatment with alcoholic NH, forms 
benzamide and lactamide. 

Isomeride of the amide G,H,NO|. 
Formed by heating ammonium lactate in a our- 
> rent of dry NH, at 100° (Engel, C. R. 674). 
Pale amber-coloured syrup. Decomposes at 
200°. In contact with water it immediately 
forms aramonidm lactate. 

Ethylamide GH,.GH(OH).GO.NHEt. [48^. 
1200°). From lactide and NH^Et. Orystall^o 
(Wuftz L Fried^, A. CA. [3] 63, 110). Decom- 
posed by alkalis into ethyl^ij^ine and laoUa 
acid. 

Anilide G,H„NQ| f.e. 

GH,.GH(0H1.0O.NHPn. [58°]. Formed by 
heating laotio ether wi& aniline at 150° (Leip^ 
M. 9, 48). Colourless prisnu; sL sol. watbr, 
insol. IgroXn, soL etiier, chloroform, ai|4 
alcohol 
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o»Toluid§ 0„H,3NCV [72®], From o- 
tolaidine and lactic ether. Orjstallin/^ powder 
(from benzene). Insol. ligroin (Leipen, M* 9, 

io. 61).« 

V-Toluide OioHi^NO* i.e. 
OH:,.^H(OH).CO.NHC,H,Me. [102^. Fromp- 
•t^luidine and ethyl-lactate. White needles. V. 
sol. water. ^ 

Cyanamide CN.NH(C0.0H(0H).CH3). 
LactO’Cyanamide. Formed by dissolving lac- 
tide (20 g.) in a strong alcoholic solution of po- 
tassiQ cyanide (16 g.), passing in GO, to remove 
free alkali and evaporating to crystallisation 
(Mertens, J. pr, 125, 33). It forms a silver 
derivative. 

Methyl ether O^HgO, i.«. 
OH,.CH(OH).CO,Me. (146® i.V.). S.G. g 1-1180 
(Schreiner, A. 197, 1 ; B, 12, 179). Colourless 
neutral liquid. Combines with CaCl,. Is imme- 
diately decomposed by water. 

Ethyl ether CjHioO, i.e. 
CH,.CH(OH).CO,Et. Ethyl lactate, (154-6® 
i.V.). S.Q. g 1-0546. Formed by distilling cal- 
cium lactate with KEtSO^ (Strecker, A, 81, 247 ; 
91. 855). Formed also by heating lactic acid 
(dried at 145°) with alcohol (F. a. W.) and by 
passing alcohol vappur into lactic acid at 175® 
(Wislicenus, A. 125, 58). Colourless liquid, 
immediately decomposed by water (Schreiner). 
Forms with CaCl, the compound Ca01,4EtA' 
oiystallising in granules. Chloral gives a liquid 
compound, whence phosphorus pcntachloride 
forms liquid CCl.,.CHC1.0.CHMe.C0,Et. S.G. 
1-42 (Henry, Buil, Acad, Boy. Belg, [2] 37, No. 6). 
Lactic ether is a weak hypnotic (Pellaoani a. 
Bertoni. O. C. 1887, 1149). 

Acetyl derivative of the ethyl ether 
CH3.CH(OAc).CO,Et. (177°) at 733 mm. V.D. 
6-10 (calc. 6-64), S.G. 1046. From ethyl 
lactate and AcGl (Wislicenus, A. 126, 68). Neu- 
tral oil, gradually decomposed by water into 
aloohol^nd CHj,CH(OAc).COj|H. Miscible with 
alcohol and ether. 

Benzoyl derivative of the ethyl ether 
OH,.CH(OBz).CO.,Et. (288®, cor.). From ethyl 
clactate and BzCl at 100®, or from silver benzoyl- 
lactate and EtI (Wislicenus, A. 133, 272). Oil, 
miscible with alcohol and ether. Resolved by 
water at 150® into lactic acid and benzoic ether. 
AloohoHc NH, gives CH3.CH(OBz),CONH,. 

Nitroxy I derivative of the ethyl ether 
CH,.CH(ONO,).CO.,Et. (178®). S.G. l\l-163. 
From etnyl lactate, HNO,, and H^SO^ (Henry, 
B, 8, 632). 

Butyryl. derivative of the ethyl ether 
CH3.0q(0.C4lL0).C0,Et. (208®). S.G. Q 1024. 
From a'-chloro-propionic ether and potassium 
butyrate (Wurtz, A. 112, 236). 

Isopropyl ether CHj.OH(OH).COj,Pr. 
(167®) (Silva, Bf. [2] 17, 97). 

BthyUd»n» ethtr 

(161®). Formed by^ heating V.otio a^id Vith 
acetic aldehyde^ pt 160® (Leipen, M, 9, 46). 
Liquid, si. sol. water. Quickly decomposed by 
hot water into its components. 

Tri-chloro-ethylidene ether 

CH..CH<®,^;^CH.COV [46'>]. (22S<>), 

Pr^red by heating syrupy iactic aciQ with 
ezooM of chloral for a short time at 160®, aad 


distilling the product with steam (^Ha43b, A, 
108, 1). Colourless crystals, readily sol. alcohol, 
ether, and OS,, insol. water. 

Methyl deriHoative^^^O^ %,e. 
GH3.CH(OMe).CO^. Thei Na salt is formed, 
together with the methyl ether, by treating 
CH3.CH(ONa)COaNa with Mel. The free acid 
is a syrup, volatile with steam. It forms an 
amorphous silver salt 04H,AgO,, v. sol. water. 

Methyl ether of the metriyl derivative 
i,e, CH3.CH(OMe).C03Mo. (136®-138®) 
(Markoxvnikofif a. Erestownikoff, A, 208, 843). 
From basic sodium laotato 0H3.CH(0Na).C0.4Na 
and Mel (WisUcenus, A. 126, 63). 

Ethyl ether of the methyl derivative 
0«H, A i-c- CH,.OH(OMe).(30aEt. (136-6® i.V.). 
y.G. g -9906. FromU-bromo-propionio ether and ' 
NaOMe (Schreiner, A. 197,1). Colourless liquid, 
nearly insol. water. ^ 

Ethyl derivative C5H, A ♦•f* « 

CH3.CH(0Et).C03H. EthyUlactic acid. (196®- 
198®). Obtained by decomposing its ether 
CH,.CH(OEt).C02Et with caus^o potash or 
lime. Formed also, together with CH^I^ and 
acrylic acid, by the action of NaOEt on iodo- 
form (Butlorow, A. 114, 206 ; 118, 325 ; Bl, 
1861, 9). Liquid, partly decomposed by distil- 
lation. Miscible with watoi*, alcohol^ and ether, 
but separated from its aqueous solution by CaCl^ 
or Na^SO,. Decomposes darbonates. Alkalis do 
not convert it into lactic acid and alcohol. When 
heated with cone. HlAq there is formed lactic 
acid and EtI. 

Salts.— CaA'2 2aq : flat prisms, v. sol. water. 
— AgA' : bunches of slender silky needles (from 
hot water). 

Ethyl ether of the ethyl derivative 
C,H,40, i.e. CH3.CH(0Et).C0.3Et. (166® i.V.) 

(Schreiner, B. 12, 179). S.G. g -9498. V.D. 
6-05 (calc. 6 06). Formed by the action of 
NaOEt on o-chloro-propionic ether (Wurtz, 
A. Oh, [3] 69, 169). Formed also by treating 
lactic ether with sdfiium and Btl (Wurtz a. 
Friedel, A, Ch. [3] 63, 103). Also from silver 
ethyl-lactate and EtI. Colourless liquid, nearly 
insol. water, sol. alchohol and ether. Alkalis 
convert it into alcohol and ethyl-lactic acid. 

Amide of the ethyl derivative 
CH,.CH(OEt).CONH,. Lactamethane. [63®]. 
(219°). Formed by allowing CH,.CH(OEt).C03Et 
to stand a few days with aqueous NH, (Wurtz, 
A. Ch. [3] 69, 174). Broad plates, sol. water, 
alcohol, and ether. Decomposed by distillation 
with potash into NH3 and lactic acid. \ 

Phenyl derivative CH3.t/H(OPh).COxH. 
Phenoxy^opionic acid. [113®]. Formed from 
M>-ohloro-propionio acid (26 g.), strong caustic 
soda (to i;>eutralisation), and sodic phenylate 
(24 g.). The liquid is evaporated till it becomes 
thick, dissolved in water, and treated with HCl 
(L. Saarbach, J. pr. 129, 162). Glassy needles 
(from water). SI.* sol. cold water, volatile with 
stdkm, T. ^1. hot water, * alcohol, and ether. 
Aqueous solutions giVb a yellow pp. with FeCl,. 
Its salts are soluble in water.— Na A'. Exhibits 
rotatory action while dissolving iff water. Deli- 
quqficlnt. — ^'^^aq at 130®.— OaA', 2aq. — AgA'i 
^arp needles, owokened by Imht. 

Ethyl ether of the phenyl derivative 
EtA'. (244®). S.G. 1® 1-860. Formed whan an 
alcoholic solution of the acid is allowed to stand* 
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Hole rapidly by passing HC|1 into such atsolu- 
tiOD. * • , 

Amide of the phenyl derivative 
aH,.OH(OPh).CONH,. [130»]. Formed from 
the ether by aqueftus* ammoiKa. Crystallises 
from hol^vater in Joiig needles. V. sol. alcohol 
and ether. Dissolves in hot HCl, on cooling 
. ' orystals of the hydrochloride of the amide 
separate. 

Bromo-phenyl derivative 
OHj|.CH(OOaH 4 BrfCOj.H. BromopUcnoxy-pro- 
pionio acid. [lOG^J. Formed by the action of 
bromine water on a solution of phenylated lactic 
aoid. Crystallised from ftlcohol. V. sol. alcoliol 
aifh ether, si. sol. water. Boiling aqueous NaOH 
cannot turn out the bromine, J?.onco Br is in the 
benzene nucleus (Sac^ibach, j.pr. [2] 21, 157). — 
NaA'. Deliquescent needles.* 

Thymyl derivative 

OaHjPrMe.O.CHMe.COaH. JJprmed by heating 
th;i^ol with a^chloro-propionic acid in presence 
of a 60 p.o. solution of KOH, acidifying with 
nCl, and adding ammonium carbonate (Scichi- 
lone, O. 12, dlj). The acid from synthetical 
thymol orystallisea in prisms [74^], v. sol. alco- 
hol, ether, and chloroform. The acid from 
natural thymol crystallises in needles [48‘^], and 
forms very Soluble and amorphous Ba and Ag 
salts. * • 

p-Benzyl-^enyl derivative \ 

C,H4.Ca,.0,H^.O,0HMe.C02H. [102'’]. From i 

p-benzyl -phenol, KOH, and a-chloro-propionio 
acid (Mazzara, Q. 12, 2C4). 

Bemyl-p-tolyl derivative 
CaH,.OH,.CaH3Mo.O.CriIMe.CO,H. [116®]. 

Formed in hko manner (Mazzara). Small crys- 
tals, si. sol. water, v. sol. alcohol and ether. Its 
solutions give a yellow turbidity with ferric 
salts and crystalline pps. with lead acetate and j 
- AgNO.. ^ 

Allophanyl derivative I 

NH 3 .CO.NH.CO.O.CIIMe.CO,H. [100®]. Formi^d i 
by passing gaseous cyanic acid into an ethereal , 
' solution of lactic ether and st^onifying the result- i 
ing allophanyl-lactic ether with cone. HClAq at ' 
100° (Traube, B. 22, 1572). Minute colourless ' 
needles, m. sol. cold, v. o. sol. boiling, alcohol j 


amorphous Mg and Oa salts. The ethyl ether 
OH,.OH(OH).CO.O.CHMe.OO^t (o. 286®). S.G. 
5 1*134 is formed by the action of chloro-pro- 
pionic ether on potassium lactate (Wurtz a. 
I Friedel, A. Ch. [8] 63, il2). It is decomposed 
when heated with water into lactic acid and 
alcohol. 0 • 

Di-ethyl ether of the di-baaic anhy- 
dride C,oH,A i-e- (CH|.CH(CO^t)),0 oi 
OH 3 .CH(OEt).CO.O.CHMe.CO,Et. (190® in 
vactu)). Formed by treating a-chloro-propionio 
ether with CH 3 .CH(ONa).CO^t at 115° (Briig- 
gen, A. 148, 224). Scarcely attacked by (»no. 
KOHAq. Alcoholic KOH gives lactic acid and 
ethyl-lactic acid. Nllg in ether forms an oily 
amide O^HijNO^, decomposed by KOH giving 
lactic and ethyl-lactic acids. 

Neutral anhydrideC^O^i.e, 

Lacm. [124-6»]. 

(255°). V.D. 4-81 (ealo. 4-90) (Henry, B. 
7, 763). Formed by the dry distillatien of lactic 
acid (Gay -Tiussac a. Pelouze, A. 7, 43 ; Peloiize, 
A. 63, 116 ; Engelhardt, A. 70, 243 ; Wurtz a. 
Friedel, A. Ch. [3] 63, 101). Prepared by pass- 
ing dry air through lactic acid at 150° (Wisli- 
, conus, A. 167, 318). Monoclinio tables (from 
alcohol). May bo sublimcdL V. si, sol. hot 
water, but gradually converted thereby into 
lactic acid. Bases quickly convert it •into 
lactic acid. Ammonia gives lactamide. Ethyl- 
amine gives the ethylamide of lactic acid. 
0 H 3 .CH( 0 Et).C 03 Et forms a compound OiallggO, 
(270°) decomposed by potash into alcohol and 
lactic acid. 

Nitrile OjH.NO i.e. CHg.CH(OH).CN. 
Aldehyde cyanhydrin. (183°). Formed in the 
cold by allowing a mixture of aldehyde (1 mol.) 
and anhydrous HCy to stand for 9 days (Max- 
well Simpson a. Gautier, Bl. [2J 8, 277)? 
Liquid, not solidified at —21°. Partially de- 
conlposcd into its components by distillation. 
Miscible with water, alcohol, and Ither. 
Aqueous KOH forms KOy and» aldehyde (or 
aldehyde-resin). Cone. HClAq acts violently 
upon it ; at 0® the psoducts are lactic acid and 
NH,C1. 


or water. When heated above 190° it splits up 
into lactic and oyanio acids. — AgA' ; white 
powder, decomposed by boiling water.— PbA'j : 
crystalline pp. 

Ethyl ether of the allophanyl deri- 
vative EtA'. [170°]. Colourless needles, v. 
sol. hot alcohol and hot water, vf si. sol. ether? 
Dji^omposed by alkalis into COj, ammonia, 
alcohol, and lactic acid. .Ammonia yields 
biuret, • 

Isoamyl ether [131S]. 

I^onohasic anhydride _ • 

CgH.oOg i.e. CH 3 .CH(OH).CO.O.CHM 0 .CO.,H. 
Didactic acid. Formed when aqueous lactio 
acid is left for several months over sulphuric 
acid in vacuo (Wislioenus, A. ^64, 181). Re- 
quires 1 mol. of KOH for each mol. of # 03 H,„ 0 J 
to neutralise it, but the noutfal solution gradu- 
allj becomes aoid from liberation of free laotio 
acid, potassium factate being also fonned. By 
boating laotio aoid at 140° this ^nhyilrid^ V 
formed together with laotide. Jt may also bo 
formed from a-bronfb-propionio acid and potas- 
Bum iMtata (Brttggen, Z. 1869, 888). It totmu 
IK, 


Sarcolaotic acid C3H3O3 i.e. 
CH 3 .CH( 0 H).C 03 H. Paralactic acid (Heintz, 
P. 76, 391). [a],, = 3*6°. Occurs in muscular 
tissue, thymus and thyroid gland, urine after 
much exercise, spleen, lymphatic glands, and in 
pig’s bilgr(Liebig, A. 62, 278, 326; Wisliconus, 
A. 167, 302 ; Btrecker, A. 123, 364 ; Colasanti a. 

‘ Moscatelli, U. 12, 416 ;*G. 17, 648; 18, 648; 
Marceuse, B.G, 1887, 92 ; Nobelthau, Zeit. Biol, 
25, 123; Hirschler, H. 11, 41; Gleiss, PJ, 41, 
69). Sarcolactic acid is absent from living 
blood, but occurs in blood after death (Salomon, 
Virchow^s Archiv^ 113, 356; cf. Berlinerblau, 
C, C. 1888, 757 ; Vissokovitch, C, 0. 1888, 
117). Sarcolactic acid may occur sometimes 
aldhg with ordinary lactio acid as a product of 
fermeiflatign (Maly, B. 7, 1667). Its presence 
is then due to micrococcus aoide paralacticA^ 
which can convert glucose into sarcolactic acid 
(Nenoki a. Sieber, M, lOf 682). Sarcolactic acid 
is formed in the fermentation of inosito by 
cheese (Helger, A, 160, 836). It is also 
formed bv the action of nitrous acid on the 
amido-propion^nude present ip nripe. Adextro* 
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‘otatory lactic acid is forjued by the action of 
^ev/icilliv/m glaucum on ordinary ammonium 
actate (Lewkovitch, J5. 16, 2720). 

Piiparation,—!. Oh(jppod flesh is exhausted 
«rith cold water ; the extract mixed with baryta- 
.vatof ; the albumen coagulated by boiling and 
•emoved by, filtration ; and the clear liquid oon- 
ientrated by evaporation. Sulphuric acid i^ 
idded to the syrupy residue, and it is shaken 
vith ether, which leaves sarcolactic acid when 
evaporated.— 2. Extract of meat (1 pt.) is dis- 
jolvad in warm water (4 pts.) and ppd. with 00 
3.0. alcohol. The filtrate is evaporated to a 
jyrup, mixed with 4 pts. of alcohol, filtered, 
jvaporated, acidified by H^SO^ and extracted 
vith ether (Klimenko, J. B, 12, 17 ; BL [2] 34, 
521). 

Properties. — Dextrorotatory syrup, forming 
IsBVorotatory salts, liesembles ordinary lactic 
ncid in its reactions. In a dry atmosphere it 
Dhanges in the cold to a laovorotatory anhy- 
dride [a]D«= 0.-86°. At 140° it forms ordinary 
Lactide, whence water produces ordinary inactive 
lactic acid (Streckor, A. 105, 313). 

Reactions. — 1. Hot dilute sulphuric acid 
splits it up into formic acid and aldehyde. — 2. 
Chromic acid mixture gives CO, and acetic 
acid. 

S.alts. — CaA'gdaq (Engelhardt, A. 66, 359). 
S. 8 in the cold. V. sol. boiling water and al- 
cohol.— CaA'a 5aq changes into CaA',6aq on re- 
orystallisation. — MgA'gdaq. More soluble in 
water and alcohol than ordinary magnesium 
lactate. — ^NiA'jSaq.— ZnA'o2aq. Forms more 
distinct crystals than ordinary zinc lactate. S. 
(of ZnA', 2aq) 6*7 at 14*6° ; the solubility of or- 
dinary zinc lactate being 1‘7 (Wislicenus). S. 
(98 p.c, alcohol) *104.— ZnA', 3aq. Ppd. by 
%dding alcohol to an aqueous solution of the 
zinc salt. — AgA' |aq : flat needles. 

Ethyl ether EtA'. [a]„=— 14-2°. From 
the silver salt and EtI (Klimenko). 

Chloro-lac^c acid v. CuLouc-oxY-raorioNio 

ACID. 

Chloride of lactio aci^ v. Chloride of a- 

OnLOBO-PBOPIONlO ACID. 

LACTIDE v. Neutral anhydride of Lactio 

Aon>. 

LACTIM. A compound of the form 

>aoH 

II (Baoyer, B. 15, 2093). 

LACTIMIDE C,HsNO U. 

[275®]. Produced together 

with ethylaminc and 00, by heating alanine in 
dry fiCl at 190° as long as water comes o8 
(Preu, A, 134, 372). The brown amorphous 
product is treated with lead hydroxide and H,S 
and recrystallised from al^hol. Colourless 
needles ; may be sublimed. V. sol. water and 
alcohol. Has a bitter taste. Its solution d«es 
not' dissolve Ag^O or give a^^p. with ZnOl, or 
AgNO,. • 

LACTO-AlStfaMEK v. Milk. 

LACTO-ALBUMOSEcV. Milk. 

LACTO-BIOlSriC ACID. Formed 

by treating a solution of milk sugar (1 pt.) in 
water (7 pts.) with bromine (1 pt.) at ordinary 
temperatures for some days ; jhe bromine is next 
f by a stream of aiir and H^S ; the HP' 


removed with white* lead followed hf Agfi and 
the metals with H,S ; ^)n treating tne syrup so 
obtained with glacial acetic acid the lacto-bionio 
acid is left. The product is« purified by conver- 
sion into lead salt, with snecially prepared basic 
lead acetate, and docompo^tion of the same with 
H^S (Emil Fischer a. Jacob Meyer, B. 22, 362).. 
Colourless syrup of strong acid reaction, v. sol. 
water, v. si. sol. alcohol, insol. ether. Shows no 
tendency to crystallise. Does not reduce alka- 
line copper solutions oven on boiling. On warm- 
ing a short time with dilute mineral acids it splits 
up into galactose and ghiconic acid. 

CjoHyP,.^ + H,0 = C„H,aO, + CaH„0,. , ' 

LACTOCYANAMIDE v. Lactic acid, p. 112. 

LACTONES. Anhydrides of oxy-acids formed 
by elimination of Avater between the hydroxyl 
and ciuboxyl groups, both being in the same 
carbon chain. The name is derived from 
lactide which, untfi its vapour density had been 

determined, was written llao- 

tones are usually derived from 7- or from 8- oxy- 
acids. The formula re- 

presents a y-lactone, while 
IV'K'C ^ 8-lactone (Fittig, A, 

200, 21 ; 208*, 67 ; 210, 52)! i.. * 

Formation.—l. v-Oxy-acids split up in the 
cold, and immediately on heating their aqueous 
solution into water and a 7-laotone.— 2. Formed 
by boiling their carboxylic acids with dilute 
H.SO, (Erdmann, A. 228, 176).— 3. From ethers 
of 7-oxy-aclds on distillation, alcohol being split 
off, e.g. oxy-iso-caproic ether (Bredt), oxy -valeric 
ether (Kissling).-^. From unsaturated acids 
(v.A. 227, 8, 26), e.(7.: 

CH„.CH,.CH, 

CH.,;CH.CH(CO,H), « CO, + [ | 

O CO 

Properties. — ^Volatile liquids, neutral to lit- 
mus. Volatile witla> steam. 

Reactions.— 1. 7-LBctones do not take up 
water to form an oxy-acid by mere boiling. On 
the other hand most 8-laotones in presence of 
water, cold or hot, are partially converted into 
acid, and tend to assume equilibrium with 
65 p.c. of lactone to 35 p.c. of acid (Fittig a. 
Wolff, A. 216, 137; Hantzsch, A. 222, 28).— 

2. All lactones are converted into salts of 
the corresponding oxy-acids by boiling with 
aiqucouB solutions of ^Ikalis, alkaline earths, and 
sometimes even with CaCO, (Fittig, A. 208, 116). 

3. All lactones Jorm compounds with 
which #asily split up into their components 
(Wolff, A. 229, 278). These compounds are pro- 
bably aoid*amidcs. — 4. No lactone at present 
known feabts with hydroxylamine, but a few 
aromatic lactones readily react with phenyl- 
hydrazine {e.g. phthalide). Hence the fact of an 
oxygen compoupd reacting with phenyl -hydraz- 
ine cannot be taken *(as previously assume^ as 
a proof of i^ aldel^dic or ketonio nature. This 
can only be proved by its behaviour towards 
hydroxylamine (V. Meyer a. Mtoohmeyer, B. 19, 
1786). The compound formed with phthalide 
iPppears to HO. CB[3.C^H^O.NtBQPh 'being 
formed by direct addition^ (wislicenus, B, 20, 
401). — S, Lactones (1 mol) appear to react 
wi^h oxs^io ether (1 mol.) in presence 
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(1 niol.). I^bkhalide givte 0„H,oO, [122°] and 
Talerolaotone also gives a crystalline compound 
(Wislicenus, B. 20,|,2061). 

Lactones are for tlft most part described in 
this Dictionary undtr the oxy-acids of which 
they are the anhydrides. 

* IiACTONIC ACID v. Galaotonio acid. 

Laotonio acids. Acids which are at the same 
time lactones. When warmed with alkalis they 
give rise by assimilation of water to acids of 
higher basicity. 

LAOTONITBILE o. Nitrile of Lactic acid. 

, LACTO-PBOTElK o.TMilk. 

• LACTOSE or Milk siujar v. Suoaji and Milk. 

LACTOSTN Occurs in the roots 

of all the caryoph^riaccffi, being most conve- 
niently obtained from Sil6ne%ulgarls (A. Moyer, 
B. 17, C85). White amorphous powder (anliydr.), 
[a]ij=»+108; or small •glistening crystals 
(H^aO),[o],):^ + 211*7. It forms gummy solu- 
tions with water, but is sparingly soluble in 
alcohol. The aqueous solution of the crystal- 
lised lactosin g^ves no pps. with neutral or basic 
lead acetate, although a pp. is produced by lead 
acetate and NHj. Fcliling’s solution is n?)t re- 
duced on short boiling. By boiling with dilute 
II4SO4 it is inverted into lactose and a new 
sugar. • • 

LACTTTGABIuM. A brownish viscid sub- 
stance obtained by evaporating juice which 
exudes from incisions in the leaves and stem of 
certain species of lettuce, especially Lactuca 
virosa. It has an odour resembling opium and 
acts as a narcotic. According to Ludwig {Ar, 
Ph. [2J 7, 129) it contains (50 p.o. of) ‘ lactucone’ 
a crystalline substance [150^-100°] 
smuble in boiling alcohol, ‘lactucic acid,’ lactu- 
cin, a wax, and oxalic acid. According to Hesse 
(A, 234,^243) lactucarium contains the acetyl 
derivatives of (a)- and (j8)-laGtucorol. 

LACTUCEBIN (L.),or a,H„0, (K.), 

or O^HajO, (H.). LactiLcon^ [210°], Obtained 
by washing lactucarium with benzene and ex- 
tracting the residue with boiling alcohol ; the 
crystals obtained may be purified by shaking 
their ethereal solution with aqueous KOH, and 
PPg* hy the addition of alcohol and water (Le- 
noir, A. 00, 83 ; Kassner, A* 238, 220). Lactu- 
cerin so prepared forms minute white needles 
[200°], but after sublimation in CO.^ it melts at 
210°. On fusion with KOH it gives lactucol 
CijHjqO, hydrogen, and acetic acid. It is dextro-^ 
rotatory. Acoording to HesA, lacfuccrin consists 
of^he mono-acet^l derivatives of (a)- and {$)- 
lactaoerol* From the milk Jhioe of lactuca 
canudensist by crystallising from hot alcohol. 
Flowers {Ph. [3] 10, 44) obtained a '*laotucerin ’ 
[89°] crystallising in colourless needfcs.* 

Laotnoone 0,4Hj„0(?). [296°]. Microscopic 
needles. Insoluble in water, difficultly soluble 
in gloohol. Occurs in French lactucarium from 
Jj^tuca altisswMt from whiotf it is extracted 
with 90 p.o. alcohol. iCbetio anhydude €oe8 not 
act upon it even at 200°. fey distnlation with 
gave a hydrocarbon of the constitution 
boiling be#Weon247°-262° (Franchimqnt, 
JJ.12, 10). 

Lactucol 0„H«,0. [162°]. Obtained by 

fusing lactuoenn wRh KOH {Kassner, A. 268, 
824). Needles. Dextrorotatory; [a]® ^46°. 
4Myl [200°J, 


Like lactucol and lactuoerin its solutions in 
ether, chloroform, and OS, are dextrorotatory ; 
[a]„*68° • 

(a).LACTUOEBOL 'O.aH.oOy C166°-181°]. 
Obtained by exhausting lactucarium with Ijgroin 
and extracting the residueVith alcohol. Th^tf 
l^crystals so obtained are sanonified by alcoholic 
‘potash, and the product ppd. with water. The 
pp. is rocrystallised from alcohol, from which 
(a)'lactiiccrol separates first (Hesse, A, 234, 245; 
244, 26S). ^ 

Properties . — Crystallises from 90 p.c. alcohol 
in silky needles (containing 2aq). From chloro- 
form or ether it separates in anhydrous crystals. 
Insol. water and alkalis. It melts at 162°, but 
after purification by conversion into its di-acetyl 
derivative and saponification of the product its 
melting-point is higher. Cone. H.^S04 colours its 
solution in chloroform red. It absorbs Br with 
evolution of HBr. It is dextrorotato^ ; in a 2*3 
p.c. solution in chloroform [a]n*»76*yat 16°. It 
may be distilled in a current of CO^. 

Acetyl derivative CaoH^^AcO. [202°- 
207°]. Occurs in lactucarium, and is formed by 
heating (a)-lactucerol for a short time with AojO 
at 80°. Small plates, m. sol. cold alcohol, v. sol. 
ether. Dextrorotatory. * 

Di-acetyl derivative OseH^gAcjO. [1^)8°- 
200°]. From (a)-lactucerol and Ac,^0 by boiling 
for 2 hours. Satiny plates. In a 1 p.o. solution 
in chloroform [o]y = 63*6 at 16°. 

Di-propionyl derivative 
CattH.,„(CaIIiO);jO.^. [152 J. Minute needles (from 
alcohol), V. e. sol. CHClj and ether. 

Di-henzoyl derivative 
[156°] . White crystals, insol. water, v. sol. ether 
and chloroform, si. sol. alcohol. Saponified by 
alcoholic potash. , 

(/8).Lactucerol CaiiH^nOg. [«]o«38 at 16° in 
a 4 p.c. solution in chloroform. Occurs as a 
moTio-acctyl derivative in lactuonrJnm, aud se- 
paratod from its (a)-isomeride by crystallisation 
from alcohol. Long silvery needles (from ether 
or chloroform). Separates from alcohol as a 
gelatinous mass (containing 2aq). More soluble 
in alcohol, and less dextrorotatory than its iso- 
meride. 

Acetyl derivative CsaHj^Ac^O. [230°]. 
Plates (from alcohol). Less sol. alcohol and 
ligroin Jian its isomcride. 

LACTUCIC ACID. Obtained from the juice 
of Lact'Ma ca^iadmsia after separating ‘ laotu- 
cerin,’ adding water, ppg. with lead acetate, 
decomposing the lead salt with H^S and evapo- 
rating (Flowers, Ph. [3] 10, 44). Brownish-mreen 
^orphous substance, with acrid, bitter taste. 
Bol. alcohol, insol. petroleum spirit, ether, and 
chloroform. Ludwig {J. 1847, 824) and Wala 
{N. Jahr. PharmyiH, 118) obtained a substance 
(C4 jH 4„0 ,b ?) called lacluoio acid by triturating 
lactucarium (Ipt.) with dilute H2SO4 (Ipt.),, 
adaing^lcoliol (5 nts. of 84 p.c.), filtering, snak- 
ing the fillfato wiln slaked lim^ decolourising 
with animal charcoal, evaporating and ozystal- 
lising the residue from« boiling water. Light 
yellow amorphous mass, gradually becoming 
crystalline. Its solutions are coloured wine-red 
by alkalis, and reduce boiling Fehling*8 solntiom 
LACTTIPIN ObbH^O,, or OaH«0, or 0„Ha,0,- 
B. 1*26 in the cold. Occurs in the luiee of com- 
mon leitooe (Lactuca sotwa) 'and of Lact^ 


116 LAOTUOIN. 

• 

aUissvnut (Aubergier» B. «r. 24, 522 ; A, 44, 299 ; H^S, neatraUsing MgOO,» Uttering aikl 
Walz, A, 82, 85; N, Jahr. Pharrn, 15, 118; evaporating. The residue is extracted with 
Ludwig a. Eromayor, Ar. Ph. [2] 111, 1 ; Ero- alcohol, until it is optically inactive. It is then 
mayer, Ar. Ph. [2] 105, 8*; Buchner, Rep. Pharm. extracted with tibsolute* alSohol, which leaves 
43, 1 ; Flowers, Ph. [3J 10, 44). Obtained by inulin undissolved, and ppd. with eth^. 
numerating the dried juice with hot water (1^ pt.) Properties. — ^Amorphous deliquescent mass ; 
for four days, pressing the mass, boiling the optical^ inactive, but becomes lasvorotatory on 
residue with wateif and ppg. the filtrate with boiling with dilute HGl, being split up intc 
lead subacetato, removing excess of lead from Itevulose and glucose. Y. sol. water and dilute 
the filtrate by H.^S, and evaporating. Pearly alcohol, si. sol. absolute ah^hol, insol. ether, 
sc^s (from alcohol). M. sol. alcohol and Has an insipid taste. Turns brown at 140*^ 
HGQlo, si. sol. ether. Cone. HNO3 turns it forming caramel. Not ppd. by lead subacetate. 
brown. Its solutions are not ppd. by ordinary Eoduces Fehling's soHition aher long boiling, 
reagents. Dilute HNO3 gives oxalic acid and saccharic 

LACTUCOPICBIN 044113,02,. An amorphous acid. Alkalis do not turn it brown. First 
very bitter substance which remains in the hydrolysed by yeast and. then undergoes alco- 
mother-liquor in the preparation of lactucin holio fermentatioif. Lssvulin prevents the ppn. 
(Eromayer, Die Bitterstoffet 1801 ; Flowers, Ph. of ferric and cupric salts by alkalis. ^NO, gives 
[3J 10,222). Sol. water and alcohol, its solu- a white pp. blacked on heating. — EaCjaH^O,.: 
tions not being ppd. by lead salts. ppd. by adding ai^holio EOH to its alcohouo 

LACTEBAMIC ACID u. UwAMiDO-pnorioKio solution. — BajOjaHj^Ojo aq ; Worphous. - » 

Pb^CjjjHieO,# aq : amorphous; ppd. by adding 
LACTYL CHLOBIDE ia the chloride of an alcoholic solution of lead gubacetato to an 
a-OixLORO'PnopioMio acid. alcoholic solution of Issvulin. 

LACTYL-THIO-XJEEA .NH.CH.CH, LJEVULINIC ACID v. jB-AoKTYL-PBOPionit 

CS< I ACID. 

" \NII.CO . LJEVTJLOSE V. Sdoab. 

From thio-urca and a-chloro-propionio ether at lANTHANTJM. La/ At. w. 138-2. Mol. w. 
100® (Freytag, «r. pn [2] 20, 380). Crystalline, unknown. S.G. 6-163. Meits between M.P. 
lACTYL-UBEA C4n3N„02 i.e. of Sb (460®) and that of Ag (950°) (Hillebrand a. 

NH.CH.OH, Norton, P. 16C, 466). S.H. -04485 (H. a. N., P. 

CO< I . Mcthyl-hydantofin. [140®] 168,71). S.V.S. 22-4. Chief lines in emission- 
NH.CO spectrum 6183, 4921, 4920 in the green ; 4824, 

(H.); [146®] (XJrech, B. 6, 1113). Formed by treat- 4656, 4568 in the blue ; 4622, 4330, 4268 in the 
ing aldehyde-ammonia with crude KCy and hy- indigo ; 4238, 4196, 4086, 4077 in the violet 
drochloric acid On3CH(OH)NH2'f- HON + HCNO (Thal6n). In 1803 Klaproth separated a new 
=:NH, + C4H3N202 (Heintz, A. 169, 120). Formed earth from a Swedish mineral; the earth was 
^Iso by heating uramido-propionic acid. Prisms, examined by Hisinger and Berzelius and 
or caulittower-liko tufts (containing aq) ; v. sol. called by them ceria (from the planet Ceres 
water and alcohol, nearly insol. ether. May bo then recently discovered). In 1839 Mosandor 
sublimed. Tastes bitter. Neutral in reaction, showed that ceria contained two oxides (P. 46, 
Boiling baryta water converts it into uramido- 648) : the name ceria was retained for one, 
propionic aci<!P. Heating with barium hydrate at and the other wfis given the name lanthanai 
100®-140® gives alanine. Pure HNOj gives a {havdivuv -> to be concealed). In 1841 Mo- 
quantitative yield of a nitrO- derivative, but no gas sander discovered that lanthana was a mixture 
is evolved (Franchimont, B, T. C. 6, 217).— of two oxides {v. P. 60, 297) ; one of these he 
Ag04BLN202, formed by treating lactyl-urea with called lanthana and the other didymia (Sldvftos 
moist Ag20. Insol. water, sol. NHjAq, Ppd. as twofold). 

a white powder by adding HNO, to its ammo- Occurrence. — As silicate, with Eilicates of Ce 

niaoal solution. and Di, in cmfc, gadolinite, orthite^ c&c. (Bam- 

UEYOIAN C^HiqO^. [250°]. [a]© =-221®. melsberg, P. 107, 631). Lanthanite, from 
Ooours in an impure condition in thv residues Bethlehem in Pennsylvania, U.B., is s car- 
obtained from desugarising molasses byStcilen’s ^ bonate of La and Di (Lawrence Smith, Am. 8» 
process (Lippmann, B^ 14, 1509). White amor- [2] 18, 878). La-containing minerals ooouf in 
phous powder. Sol. hot water, the solution small quantitieC in a few lociAities. 
gelatinises on cooling. By long boiling it becomes Preparation. — The mixed oxides of Ce, La, 

much more soluble and loses its power of gefa- and Di are separated from ceHte by treatment 
tinising. Insol. alcohol. It does not reduce with 'E-.^On <&c., as described under Cbbzuii 
F ohling’s solution but prod^es a blue pp. By (vol. i. p. 723) ; the oxides are dissolved in 
HNOg it is oxidised to mucic acid. Dilute HNOyAq, the solution is evaporated to dryness 
HxS 04 at 120° converts it into levulose. the residue is heated to full redness until pade 

L£V1TLIN OijHjoOjp (dried at 110°). A 2fub- ^yellow, and then treated with boiling dilute 
stance resembling dextrin, ccftitaincdln me juice HNO^iq in which nitrates of La and Di dissolve 
of the tuber^ot the Jerusalem artichoke (Heltan- while basi(rCe nitfate remains insoluble. There 
thua tvherosus) and of Dahlia variabiHs, and are various ways of separating La from Di in 
in oakbark (Villea.Joulie, BZ. [2] 7, 262 ; Popp, the nitric acid solution. Tht hydrated oxides 
A. 156, 181; Dieck a. ToUens, A. 198, 228 ; B.O. cmay be ol^ained by ppn. with NHtAq; ^ 
1879, 276 ; Etti, B. 14, 1826 ; Lefrano, J, Ph. pp. is disso«red in H^SC^q, and the mixed 
[5] 2,216; Beidemeister, /. Th. 188L 68). Pre- sulphates are obtained by* crystallisation ; tiie 
pared by ppg. the juice of tirtiohokes with lead sulphates are dried and powdered ; 1 pari is 
mtstSi ottering, removing excess of lead by dissolved in small sucoessive povUous in 6 parts 
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WAtor at the fiolnt^n is then heated to 

a. 40® wheiLa:,(S04)s sei^rates nearly free from 
013(804),. The La^(S04), be purified by 
re-solution in ice-cold water and heating to 40°, 
the operations beiii|; r^eated intil the sulphate 
is perfectly white and shows no Di lines in the 
spectrum. Or the solution of La3(804)3 may be 
ppd. by oxalic acid, the pp. strongly heated, 
dissolved in HNO^Aq, and fractionally ppd. by 
NH^Aq ; the ppn. must be effected from very 
dilute solutions means of very dilute NHaAq ; 
the first third of the pp. contains most of the 
Di oxide ; ppn. is continued so long as the pp. 
.shows Di lines in the Spectrum. This method 
fftvea good results when comparatively much 
La is present (Mosander, l.c.; D unsen a. Jegel, P. 
J5fj, 377), but it is slaw and laborious. Marignac 
(J. pr, 48, 40C) adds exces^of HNOaAq to the 
solution of the nitrates of La and Di, heats, and 
adds oxalic acid; the pp. (^solves ; when crys- 
ti^lisation begins the solution is allowed to cool, 
and is then poured off from the pp. which is 
rich in Di oxalate; these operations are repeated ; 
a very acid solution of La salt is finally obtained 
from which NlIsAq ppts. La.0.va;II.;0. This 
method is recommended when much Di is 
present with little La. 

The method of Von Welsbach {Siiz. W. 02 
[2nd part], 817) was 4ound very good by Kobin- 
son {priv. covi7tl). A large quantity of the mixed 
nitrates of Ce and La obtained from cerite after 
separating basic Co nitrate {v. vol, i. p. 723) is 
mixed with the necessary quantity of NH,NOa, 
about ^,th part cone. HNOsAq is added, and the 
liquid IS evaporated until small crystals appear 
on the surface, a little water is then added, and 
crystallisation is allowed to proceed for about 
24 hours ; the crystals are drained and washed 
with a little HNO^Aq wliich is added to the 
mother-liquor ; the mother-liquor is evaporated 
and crystallised ; the liquor from this is again 
evaporated, and so on until 6-8 fractions are 
obtained. The first fraction contains almost all 
the La. By fractionating^the middle fraction, 
placing the first fractional pp. in the former first 
fraction, and repeating this process a few times, 
pure La(NO,)3 is obtained. For other methods 
of separating La salts from salts of Co and Di 
V. Hermann, /.^r. 82, 385 ; Erk, Z, [2] 7, 100 ; 
Cleve, Bl, 21, 196, 246. 

La..Cl, is obtained by dissolving the pp. of 
La.30j.a:H20 (obtained as described above) in 
HClAq, adding NH4CI, evaporating to dryness, 
and heating strongly in ai»covered crucible. By 
^duoing La-jCl, by heating with K and wash- 
ing out KCl in flScohol, metaUic La is obtained. 
Hillebrand a. Norton obtained approximately 
pure La by electrolysing La201, cQvered with a 
fused mixture of KCl and NaCl, usii^ a thick 
iron wire as negative electrode ana a battery of 
4 Bunsen’s cells (P. 166, 466 ; cf, Bunsen, P. 
166,633). 

Properties and PeoeftemA—White metal ; 
fairly malleable and tactile ; rather harder th&n 
Ce. Oxidises rapidly in d<^ air, IfUt burns only 
at temperature considerably higher than that 
at which Ce hums. Decomposes cold water 
slowly, hot water rapidly. Easily disshl'ged 
by acids, including cold conef' HNO-, which 
scarcely acts on C^. 

The atomio weight of La hM been deter. 
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mined (1) by converting the oxide into the sul- 
phate and vice vmdi(BammelBberg, P. 66, 06; 
Marignac, A. Ch, [3J 27, 228 ; [4] 80, 07 ; Holz- 
mann, J, pr» 76, 848 ; Czudnowioz, J,pr, 80, 33 ; 
Hermann, J,pr. 82,395; Zschiesoho, J^pr, 104, 
174 ; Erk, Z, [2] 7, 106 ; Cleve, BL [2] 81, 106; 
Brauner, C. J. 41, 76 ; CrooJ;es, Pr. 38, 41^; (2) 
by analysing La iodate (Holzmann, J.pr, 75 f 
•349) ; (3) by estimating Cl ^ La chloride (Her- 
mann, J,pr,82, 396) ; (4) by converting La car- 
bonate into oxide (Hermann, l.c.) ; (6) by deter- 
mining S.H. of La (Hillebrand a. Norton, P. 168, 
71) ; (6) by considering the chemical relations of 
La with other elements in the light of the 
periodic law. 

The at. w. of La was taken for many years 
as c. 92*2 ; the oxide was formulated LaO and the 
chloride IjaCl2. Mendelcjeff {v. O. N. 41, 49) 
proposed to multiply the usually accepted at. w. 
by 2, and to regard the oxide as LaO.^; by 
doing this he placed TiU in Group IV. along with 
Ce. As the properties of La saltg were not 
much known when Mcndelejeff’s memoir was 
published, he did not strongly press the argu- 
ments in favour of the position assigned by him 
to La. Fuller investigation showed that the 
usually accepted at. w. of La should be increased 
by one half, that the oxide ghould be regarded 
as similar to the oxides of the earth-metals 
(M^Oy), and that La should be placed in 
Group III. along with Al, Ga, Sc, <fec. {v. Eabtus, 
METALS OP THE, vol. ii. p. 424). 

La is distinctly metallic in its chemical rela- 
tions ; it forms the oxide La^Oa there are indi- 
cations of tlie existence of a higher oxide ; the 
chloride is La^Cl^ or LaClj. La forms several 

salts of the form LaXy, X = NO„ ?!?i, 

2 8 

*0.; a few double salts and one or two basic 
salts are known. The investigation of the La 
comijounds show^s that this metal is to be placed 
with the metals of the earths (Group IIIj^ ; it is 
more closely related to the even^series members 
of the group (Sc, Y, and Yb) than to the odd 
series members (Al,(ia, In, Tl), The strongly 
basic character of La/Jy marks the connection of i 
La with the alkaline earths and alkali metals. 
The examination of La compounds is yet far 
from complete (c/. Metals, ItAin-:). 

Detection and Estimation.— of the La 
salts are colourless ; the soluble salts have an 
astriiig^t, sweetish taste; solutions of La salts 
do not show any absorption-bands. Alkalis, 
NH4HS, and KCN, fornk gelatinous pps. insoluble 
in excess of pptant. Alkali carbonates ppt. 
La.,(COa)3 ; BaCOy forms a pp. without warming ; 
►H2O2O4 forms a white pp. at first curdj), then 
crystalline, more soluble in acids than the 
oxalates of Ce and Di ; Na^SjO, does not produce 
any pp. La salts do not colour beads of borax 
or raicrocosmic salt. 

• La may bo estimated as La.^Oy or La2(S04)3, 
LoyOs is gbtaine^ (1) by ppg. with NHyAq, wash- 
ing as rapidly as possible wit^\^ater containing 
NHj (to prevent formation of La"C03 and partial 
solution of La), solutian in HNO^Aq, ro-ppn. by 
NHjAq, washing with NH^Aq, and strongly 
heating; (2) by ppg. La, (0304), by addition of 
H.3O3O4 and standing, washing, and heating to 
wmte lAat.^ La^OO,), is obtained by ppg. with 
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NB^Aqt as above, dissolving in warm dilate 
H^sSO^Aq, evaporating to diyness at lOO'*, and 
gradually heating to redness. 

Lanthanum, arsenate of. La .(HAsO^), ; and 
arsenitt of, La^^fUAsO J^ ; v. Smith, A. 191, 831. 

lanthanum, borate of (? 2Jja.^03.B20j,) ; ob- 
tainefl, along with crystals of La.O,, by dissolving 
'La.jO, in molten borax (Nordenskjold, J. pr. 85, 
431). 

Lanthanum, bromide of. LnjBrg.ldHjO, or 
LaI3rj.7H._,0. Colourless ciyslals, e. sol. water 
or alcohol ; obtained by dissolving LajOa-rlLO 
in l^BrAq and evaporating (Cleve, " Bl. [2J 
89, 151; 43, 56). By the action of Br in 
vapour on La^jOg, the oxybromidc LaOBr 
is obtained (Frerichs a. Smith, A. 191, 331). 
Double salts are described by Clcvc {l.c .): — 
Laj^Br^.QAuBra.lSrijjO; La2Br„.3ZnIij.271l20; also 
by F. a. S. (i.c.); La;^Bra.3NiBr..l8ILO ; and 
La^Br,..3ZnBi...39H20. 

^ Lanthanum, carbide of. A carbide of La is 
said to bo produced by heating the oxalate or 
formate in absence of air; it is described as 
similar to, but more easily acted on by acids 
than, Ce carbide (Delafoniaine, C. N. 11, 253). 

Lanthanum, chloride of. La^Clfl or LaCl^. A 
white crystalline mass, e. sol. water or alcohol. 
Obtained by adding ]NH,Cl to a solution of 
La^Oa-aHjO in HCIAq, evaporating to dryness, 
and heating in a closed crucible until all Nil, Cl 
is volatilised (Hermann, J. pr. 82, 406 ; Hille- 
brand a. Norton, P. 158, 71). Mosandcr (P. M. 
23, 241) says that LaCl, can be obtained by 
evaporating La^Os.^cHp in HCIAq to dryness, 
and heating the residue in a stream of HCl gas. 

By slowly evaporating La.Oa.xlLO in HCIAq, 
large colourless triclinic crystals of LaCl.,.7H.p 
arc obtained. Double sails aro described by 
Smith (A. 191, 331), and Cleve IBl [2] 21, 196 ; 

' 8a. 151) :-M.9HgCl.,. 2411,0 ; 

M.SPtCl,. 2411,0, M.2PtCl,.26H,0 ; 
M.8AuCl,.21H,O,M.2AuCl3.20II,O (M -La,Cl,). 
Oxychlorides are obtained by heating the hy- 
drated chloride air, and by the action of Ci on 
La,Oj (t>. LANTiiANuar, OxYCHLOuinKs of). 

Lanthanum, chromate of.^ La,(Cr0Jj.8II,0 ; 

Smith, A. 191, 355. 

Lanthanum, cyanide of. LaCy,; v. vol. ii. 
p. 841. 

Lanthanum, fluoride of. La,F„.H,0. A gela- 
tinous pp. by adding Hl^Aq to solution of La 
acetate (Cleve, BL [2] 39, 151 ; 43, 561. From 
solution of La sulphate, Smith obtained a pp. of 
La;,F88HF {A. 191, 331). According to Mmignac, 
H,SLl‘a ppts. LajjF, from I -a salts (J. pr. 48, 40G). 

Lanthanum, hydroxide of. La,OyIJ«, or 
LaO,H, ; may also be regarded as hydrated 
oxide ]^.,03.8H,0. A white gelatinous pp. by 
adding EOHAq or NaOHAq to solution of a 
La salt (NHjAq ppts. basic compounds). Also 
produced by action of warm Water on La,03. 

is a strongly basio hydroxide ; it turns 
red litmus blue, decomposes NH^ClAq on warm* 
ing with evolution of NH,, absorbs COg^rom the 
air ; reacts with^iwids to form salts 

LaX^^X - NO,, ^0. Thomsen gives 

the heit of neutralisation with H^SO^Aq and 
HOlAq as [La O H«,3II SO'Aq] « 82,820 ; 
g^aoWjOHClAq]™ 74,970 1, 876). • 


Larthannm, holpld ddmpennds LaFg) 
LaCl,, and LaBr, have^ been isolate^ the for- 
mulm may be written <lko., as none of 

these compounds has been gasified. All form 
hydrates, and aK comb&ie with haloid com- 
pounds of Au and some other heavy dietals to 
form double salts. Oxychlorides and oxybrom- 
ides, LaOX, are known. 

Lanthanum, iodide of. Lai, has not been 
isolated, but the double salt 2LaI,.8ZnI,.27H,0 
is described by Frerichs a. Smhih {A, 191, 856). 

Lanthanum, oxides of. Only one oxide. 
La ,0..,, is known with certainty ; there are indi- 
cations of the existence'' of an oxide containing 
more 0. 

Lanthanum sf.squioxide, La.,0,. Obtained 
by strongly lieating Ija,0a.aiH.,0, or the oxalate, 
or any La sal t the imid of which is volatilisable. 
Forms a white, amorphous, infusible powder, 
S.G. 6- 18-6*53 (Clem l.c, ; Nilson a. Pettersson, 
P.13,1164). S.H.-IT749 (N.a.P.,Z.c. ; v.also^r. 
31, 46). Diamagnetic (N. a. P., Z.c.). Combines 
with water to form Laj{0,.3H^0 [v. Lanthanum, 
HYDUOXIDK of). Easily sol. in f^ids. Norden- 
skjold (/. pr. 85, 431) obtained La.^0, in lustrona 
rhombic crystals, a:6:c = *6658:i: ’GSGS, S.G. 
6*296, by dissolving the amorphous oxide in 
borax in a porcelain-oven ; the crystals did not 
directly combine with water, but weffe easily sol, 
in acids. The great infusibilitj^ of La^O,, and 
its power of emitting white light when strongly 
licaied, render it useful as a light-giver; Von 
Wclsbach has patented an arrangement whereby 
IjaPa is heated in the flame of a Biinsen lamp 
and emits a clear white light (English Patent, 
15,286, .July 1886). 

Lanthanum tkiioxidb. According to Mosan- 
dor (i^ M, 23, 241) a peroxide of La is ppd. by 
adding BaO.^ to a neutral La salt; on drying it 
loses O. Hermann {J. pr. 82, 397) says that a 
pero ride is obtained by heating oxa1ato,^nitrate, 
or carbonate of La in the air ; it dissolves in 
HCIAq with evolution of Cl ; heated in H it yields 
La.^03. Zscliiesohe {9.pr, 104,74) was unable to 
confirm II(?rmiinn’B observations. Clove {BL [2] 
43, 66) by ppg. La salts by alkali and HjO-^q ob- 
tained an oxide to which ho assigned Uie com- 
position La,0,. 

Lanthanum, ozybromide of. LaOBr. Ob- 
tained by the action of Br vapour aon heated 
Lapa (Frerichs a. Smitli, A. 191, 331). 

Lanthanum, oxychlorides cf. LaOCl and 
La^O„Cl, ( = 3La.^03.La.Clu). The former is a 
griiyish mass, iinchangod by water, obtained by 
heating La.Os Cl to 200^^ (Frericlis a. Smith. 
A, 191, 331 ; Clevet,PZ. [2] 39, llil ; 43, 66). The 
latter isfobtained by heating LaCla.^Hp and 
washing the residue with water (Hermann, /.or. 
82,885). , 

Lanthanum, salts of. La forms one serioa 

of salts, LaXj where X = NO3, &o. Most 

of <the La ^jialts are colourless ; those which are 
soluble have swcetrlsh astringent taste. The 
salts of volatilisable acids yield La^Oj when 
strongly heated. La-^SSO^ combines with the 
alkali sulphates, but the products are not alums* 
A good many dlk^ble La salts are known $ a few 
basic salts have been isolatofi'. The following 
are the chief La salts ; arsenate, araenite, borraU^ 
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hfWXoJU^ carbonate, chlora^j chromate^ eitypo- I 
Moriie, ioSoto, inolybdat^^ mbratc^ p&rchlomtet 
l^eriodaU, phosphatest phosphite^ selenaUt selen~ 
U$t aUicate, sulphates^ stUphiteSt thiosulphate^ 
tungstate ; v, CabboI^atSs, NitbItes, Sulphates, 
Ao. * • 

lantliannm, snlphide ot La^Sa. Bed-yellow, 
miorosoopio crystals ; obtained by the action of 
8 parts Na polysnlphide with 1 part La^,, and 
washing with w^ter (Beringer, A. 42, 134). 
Mosander obtained a greyish powder by heating 
La,0, in CO, laden with CS, (P. 60, 297) ; and 
by a similar reaction Frpricha a. Smith {A, 191, 
^6) obtained La^^, as a brownish -grey powder, 
smuble in acids with evolution of H.^S» decom- 
posed by water to LaO^Ha and HjS. Didier 
{0, B, 100, 1461) obtained a similar body by 
heating LajO, in HjS gas. * M. M. P. M. 

LANTHOPINE C„H,,NO,. [o. 200^]. A 

base homologous with papa^aerine, occurring in 
opium (Hesset A, 163, 67 ; Suppl. 8, 271 ; G, O. 
1870, 168). 

Preparation. — The aqueous extract of opium 
is ppd. by Na^OOj, the pp. dissolved in ether, the 
ethereal solution shaken with dilute HOAc, and 
the acid solution poured into aqueous NaOH. 
After 24 hours the ppd. thebaine and papaverine 
are filtered gBf, the filtrate neutralised with IICl, 
ppd. by NHj, and shaken with chloroform. The 
ohlorofora takes up codeine, lanthopine. and 
meoonidine, and is then shaken with dilute 
HOAc, and the solution exactly neutralised by 
NaOH, when lanthopine is ppd. 

Properties. — White powder composed ot 
minute prisms (from CHCI3). Insol. water, nearly 
insol. alcohol, v. sl. sol. ether and benzene, m. 
sol. chloroform. When ppd. from solutions by 
KOH or lime it dissolves in excess of the pre- 
cipitant. NH3 gives a pp. insol. excess. It does 
not givt^a blue colour with FeCl,. Cone. HNO, 
gives an orangc-red colour, H^SO^ gives no 
colour in the cold, but a brownish-yellow colour 
at 160^’. a 

^ Salts. — The sulphate forms extremely 
thin needles. — B'HC16aq : extremely thin needles, 
appearing like a jelly when in mass ; v. sol. boil- 
ing water, — B'.JET^tClg 2aq : lemon -yellow crystal- 
line powder ; insol. water, alcohol, and HClAq. 

lANTJCtlNIC ACID. C 416 p.c., H 7*3 p.c., 
N 16*8 p.c., S 3*4 p.c., O 31*4 p.c. An acid 
produced by the action of boiling baryta-water 
upon wool (Champion, C. B. 72, 330; Knecht a. 
Appleyard, B. 22, 1120). #The excess of bar^a 

S * ^ removed by CO,, the acid ppd, by lead acetate, 
nd the pp. decomposed bjji H,S. Yellowish 
porous mass, v. sol. hot water, sl. sole alcohol, 
insol. ether. Its aqueous solution Qpts. colouring! 
matters as lakes. It also ppts. tannii^ and most 
metallic oxides from their acetates. It reacts 
like a protoid with Millon’s reagent and with 
phosphotungstio acid. 

lAPACHIO ACID i.e. 

0|,H40,(OH)CH:CHAr. Oxy-amenyi,-naphtho- 
pUnone, Taiguicacid. [188^]. f 

Ot^rrence , — A yellow colouring matter pre- 
•ent in the Mipacho* wood of a genus of the 
Biguoniaocfe, several species of which areP indi- 
genous to the Argentine Beptfblio and otner 
of South America (Siewert, Bepori of 
Argentine Bepvblic^ cap. 16, PhUadelphia), Oc- 
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ours also in Dreenheart from Surinam (Stoin, 
J,pr. 99, 8), and in Bethabarra wood (Greene a. 
Hooker, Am, 11, 267). 

Preparation. — The wood (10 kilos.), in the 
form of saw-dust, is bpiled with a moddlately- 
ooncentratod solution of sodium carbonate (600 
grms. crystallised salt in 80 litres water)# the 
extraction is repeated several times. The solu*^' 
«tion is of a blood-red colour* and the addition of 
hydrochloric acid precipitates the crude acid to- 
gether with a red-brown resin, from which it is 
best purified by frequent solution and reorystal- 
lisations from benzene (Patemd, O. 9, 60^ 12, 
337 ; Arnaudon, G. B.40, 1162). Yield 6 p.c. of 
pure material. 

Properties. — Monoclinio prisms ; a:h:c =• 
•7206:1: *6492; w = 97*9 (Panebianco, 0. 10,80); 
V. sol. boiling alcohol, benzene, and ether. It 
dissolves readily in solutions of the alkalis and 
alkaline earths, forming rod solutions containing 
salts of the acid. It decomposes carbonates on 
boiling. 

Heactions. — 1. Completely oxidised hychromie 
acid. — 2. Alkaline KMn04 gives oxalic acid. — 
3. Boiling nitric acid (S.G. 1-38) yields phthalio 
acid.— 4. Distillation with zinc-dust yields iso- 
butylene, naphthalene, and possibly a homo- 
logae of naphthalene. — 6. JBoiling with HIAq 
and phosphorus forms amyl-naphthalene (306°) 
and a little di- (3) -naphthyl, both being perhaps 
derived from an intermediate naphthyl-amylene. 
fi. Cold cone. HNO, (S.G. 1*49) or H,S04 gives 
lapachone. — 7. Zinc-dust and potash reduce it 
to an unstable crystalline hydride, re-oxidised by 
air to lapachic acid. 

Salts. — NaA'5aq: scarlet radio-crystalline 
mass. S. (of NaA') 16’1 at 24°. Sol. alcohol. — 
KA'. S. 33*3 at 24°.— NH^A' aq : large brick-red 
crystals.— C.iA'.^ aq : amorphous red pp. S. *224 
at 24°. — ^BaA', 7aq : long slender needles (fr(mi 
boiling water). S. *23 at 26°. — SrA', aq. — PbA', : 
amorphous red pp. ; insol. water. — AgA' : scarlet 
powder. — ^Aniline salt CgHjNHjA' : <[122°] ; 
orange prisms (from alcohol).^o-Toluidine 
salt C^HjMeNH^A': [1.35°] ; yellow laminsB. — 
p-Toludino s a U*4.130°J; orange-yell owlaminfo. 

Acetyl derivative CiaH^AcO,. [83°].* 
Foi-mod, together with a compound CioHjhOj (?), 
by heating lapachic acid with NaOAc and Ac^O 
(Paternb). Sulphur-yellow prisma ; iftsol. water, 
sol. alconol, ether, and benzene. Beadily con- 
verted by potasli into lapachic acid. Br in 
HOAc ^011 verts it into bromo-lapachono. UNO- 
(S.G. 1-48) at 0° forms a nitro- compound 
C,JI,.4 (NO,)AcO 3[170°J; crystallising in reddish 
plates. Tile compound C^HjbO, forms small 
white acicular prisms [132'^ ; v. sl. sol. cold al- 
cohol and ether. Boiling alcoholic KuH does 
not saponify it, but converts it into a compound 
OjoHjoOg, whiqh crystallises (from alcohol) in 
orange needles [141°]. £r does not convert the 
compound OijHigO, into bromo-lapachone, 

• Bromo-lapachono OisH^BrO, i.e. 

U40»]. Formed by 

warming lapachic acid with Br in HOAo 
(Paterno, Q. 12,363). Orange lominm; v. sol. 
hot alcohol, sol. HOAc, and benzeno, si. sol. 
ether, insol. cold aqueous alkalis. HNO« 
oxidiset it to phfjjialio acid. 
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XiapaolLOiLe 0 |»H, 40 , ie, 
0„H,0,<°o’>CHBt(?). £156°]. Formed by 

Iho action ol H,SO, or, cold oono. HNO, (S.O. 
1‘40) on lapaohio acid (Paternd) G. 12, 837 ; 
Hoc^cr a. Greene. B. 22, 1723). Silky orange- 
c.4rod needles (from alcohol) ; insol. water, v. sol. 
hot alcohol and benzene. HNO^ oxidises it ta 
hthalio acid. Distillation over red-hot zinc- 
ust gives naphthalene and isobutylene. Ac^O 
has no action. Boiling with NaOAc and Ac.^0 
fori^s a compound crystallising in 

brown tables with blue reflex; nearly insol. 
AcjO. NaHSOg forms a white crystalline com- 
pound. Combines readily with hydroxylamine 
and with NH,. Its molecular weight, found by 
Baoult’s method, agrees with the formula 
OjjHnO,. Lapachone is converted by heating 
with alkalis into 0,oH,0,(OH).CH2.CIJ(OH)Pr, 
which separates from cold alcohol or llOAc in 
large crystals [125®] ; v. sol. most solvents ; readily 
converted into lapachone by dilute HCl, and 
forming the salts BaA"a<i and Ag.^A^'aq, both 
crystallising in red needles. 

LABGH FUNGUS. This fungus extracted 
with 96 p.c. alcohol yields a mixture of at least 
four different resins (Masing, Ar. Ph. [3] 6, 111). 

(a) C4,H„Og. [l25“]. S. (95 p.c. alcohol) *3 
at 14^ Insol. chloroform. 

(/3) C«H,gO. [90°J. S. (95 p.c. alcohol) *7. 
Sol. chloroform. 

(7) OjgHjoOg. Agarioic acid. [272®]. 
Needles; v. si. sol. boiling alcohol, insol. chloro- 
form (Jahns, Ar, Ph, 221, 209). 

(5) A portion easily soluble in alcohol, and 
partly ppd. by water, leaving in solution a resin 
[0 61'9 p.o.; H 8-1 p.c.; 0 30*0 p.c.] S. -17; 
S. (alcohol) i’7. The resinous mixture is altered 
by boiling with milk of lime, the pp. then thro^vn 
down by HCl being separated by chloroform into 
two substances ; Cgall^;^^, insol. chloroform, S. 
alcohtll *6, and OgjHjaCa, sol. chloroform, S. 
alcohol) 2‘1. „ 

liABUACEliN V. PaoTEiDS. 

LABD OIL. A nearly colourless fatty oil, 

, obtained by pressing hog’s lard. S.G. ^ *9122 ; 
Mo 1-4686 (Long, Am. 10, 392). 

LABICIC ACIDC,„H,„0,- [153°]. S. 1-14 at 60®. 
Obtained from the small branches of larch trees 
{Finns larix) from 20 to SO years old (Stenhouse, 
JPr. 11, 405). The bark is exhausted with water 
at 80®, and the extract evaporated and d^tilled. 
The distillate is evaporated at 80° and the re- 
sulting crystals purified hy sublimation. Long 
monoclinio crystals resembling benzoic acid, 
usually in twins. Sublimes at 93®. Volatile 
with Btbam. Has a bitter astringent taste and < 
powerful odour. Beddens litmus slightly. M. 
sol. boiling water and alcohol, insol. ether. Ni- 
tric acid oxidises it to oxalic acid. Its aqueous 
solution is ppd. by baryta-water, but not by lead 
Qr silver salts. Ferric chloride gives a purple 
red colour. The K salt forms fl%t reddI|h-btown 
crystals, decomp^ed by CO,. 

LAEBEA BESIN. Occurs on branches of 
Lairrea mexicana (Stillmann, B. 18, 756). 61*7 
p.o. of it dissolves in alcohol, 26*3 in aqueous 
potash, and 1*4 p.o. consists of a colouring matter 
loloble in water. 

LASBBPITIN 0„H3„0, (Fq]idmann, ft. 136, 
180 1 Bl, 1866, i. 457) or (Kiilz, Ar.Ph. 


[8] 21, 161). [114°] ^.) ! [118°] A W««t 
principle contained in the root of Laserpitium 
laU/olium, Extracted W 80 p.o. alcohol (F.) or 
by light petroleifm (K.). • Prisms. Injftol* water, 
sol. benzene, chloroform, «ther, and CB,. May 
be sublimed. Its alcoholic solution is ppd. by 
water, but not by alcoholic lead acetate (F.). 
Insol. dilute acids and alkalis. Oono. H^SOg 
and cone. HOlAq form deep-red solutions (E.). 
When heated with cono. alcofiolic KOH it is re- 
solved into angelic acid and laserin 0|,H.^04 
(F.) or (K.), a crystalline resin, insol. 

acids, sol. ether, alcohol, chloroform, and HO.^,0v 
Potash-fusion gives metl^yl-crotonio acid and 
laserin (K.). 

Laserpitin forms an acetate 0,5H2204HOAo 
cr^'stallising from^acetio acid in silky needles 
(K.). 

Acetyl derivative CuHaiAcO^. [113®]. 
From laserpitin, Ac-P, and dry NaOAo (F.). 
Colourless needles, insol. water, sol. HOAo, alco- 
hol, ether, and CHCI3. 

Bromo -derivative Ca^H^Br^Og. [90®]. 
Formed by the action of Br on a solution of 
laserpitin in CHCl, (K.). Needles, sol. alcohol, 
ether, OHCI3, and HOAc. 

Di-nitro- derivative C,5H2„(N0.3).304 aq. 
[115°]. From laserpitin a/.id HJ^03^(K.). Amor- 
phous mass, insol. water, sol. alcohol, ether, 
OHCI3, and HOAc. 

LAUDANINE O.^oHaaNOg (Hesse, A, 153, 67; 
176, 201; Suppl. 8, 272). [105°]. S.G. 1-250 
(SchrSder, B. 13, 1075). S. (ether) -165 at 18®. 
[a]j ^—13*5 in a 2 p.c. chloroform solution at 
22-5®. 

Preparation.— kn aqueous extract of opium 
is ppd. by lime or Na^COa ; the filtrate is shaken 
with ether; the ethereal solution is shaken 
with dilute acetic acid ; the acetic acid, solution 
is neutralised exactly with NH, ; the ppd. Ian- 
thopine is removed by filtration ; the filtrate is 
ppd. by excess of ammonia, and the pp. crystal- 
lised from ether. LaAdanine separates first from 
the ethereal solution, and afterwards codamine. 
The laudanine is dissolved in acetic acid solu- 
tion, and the solution mixed with excess of 
NaOH, which ppts. cryptopine. The alkaline 
filtrate is ppd. by ammonium chloride, and the 
pp. dissolved in aqueous HOAc; on<^adding El 
laudanine hydro-iodide is ppd., and this is de- 
composed by ammonia and the Lee base crystal- 
lised from ammonia. 

• Properties .— groups ol small six- 
sided prisms (from alcohol). jOannot be suK 
limed. Tasteless.® Lievorotatory. In the crys- 
talline Bflhto it is v. sol. benzene, OHClg, and 
* boiling alcohol, si. sol. cold alcohol, v. si. sol. 
ether. Imtlip amorphous state it is much more 
soluble. Its salts have a bitter taste. From 
their solutions caustic potash and ammonia ppt. 
the base in white amorphous flocks, whioh soon 
become crystalling, and dissolve in excess of the 
prScipitanA Chloroform ^tracts the base from 
the ammoniaSal but hot from the potash eola- 
tion. Gone. H3SO4 (containing ferrie salt) gives 
an intense rose-red solution, ^hioh at 150® 
changes to dai^ violet. Oono. HNOg gives an 
orange-red solunon. FeOl, dves an emerald- 
green colour. The base is pennons, its hydro- 
ohloride acting physiologically like strychnine. 
Salts B'gHgSOg 4aq : oonoentrio groupi of * 
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Deedlea; f. sol. wat^, almost insol. dilute 
HaS04.— B'HOl 6aq : prisms ; v. sol. water and 
alcohol, V. si. sol. NaOlAq. Inactive to light. — 
B'HBr2aq: nodulA. •S. 8*6 It 20®. — B'HI aq : 
oiystallilie powder. #8. *2 at 16°, v. sol. boiling 
water, insol. KIAq.-'B'2H2ptCl«2aq : yellow 
Amorphous pp., v. sol. boiling water. — 
B^H20204 6aq: oonoentrio groups of delicate 
needles. [110°]. S. 2-2 at 10°.— B'C4H.O,8aq: 
[100°]. S.4-9afl6°. 

lAUDANOSINE [89°]. S. 

(ether) 5*2 at 16°. [a]j a* 105 in a 2 p.c. alco- 
.holio solution at 22 5°; 56 in a 2 p.c. chloro- 

form solution at 22*5°. 

Preparation, — Obtained from opium by ppg. 
the aqueous extract «rith Na^COa, dissolving the 
pp. in ether, shaking the ethereal solution with 
dilute HOAc, and pouring the acid solution into 
aqueous NaOH. The pp. captains a large num- 
b^ of bases, and is warmed with alcohol and 
dilute HOAo%nd partially evaporated at 60°. 
Papaverine and narcotine are then ppd., and 
thebame and tartrate is ppd. by adding tartaric 
acid to the filtrate. The filtrate is exactly neu- 
tralised with NHa, and NaHCO., added. After a 
week the pp. is collected and extracted with 
benzene. Cryptopine and protopine separate 
hrst from tlfs benzene, and when the filtrate is 
shaken with iTaHCO, laudanosine separates 
(Hesse, A. Snppl. 8, 321). It is purified by dis- 
solving in acetic acid; ppg. with KI; decom- 
posing the resulting salt with NHg; and re- 
crystallising from benzene. 

Propertied, — Needles. More soluble in other 
than thebaine and cryptopine, extremely sol. 
alcohol and chloroform, v. sol. boiling benzene 
and li groin, in sol. water and alkalis. Cone. 
H2SO4 (containing ferric salt) gives a brownish- 
red solution, which at 160° becomes green, and 
finally aark gieenish-violet. FcCl., gives no 
colour. Tastes slightly bitter ; its salts have an 
extremely bitter taste. Its alcoholic solution 
exhibits a strong alkaliii# reaction. Dextro- 
rotatory. Its hydrochloride is also dextrorota- 
tory, [a]j = 108 in a 2 p.c. solution at 22*5°. 

Salts. — B'Hl7.aq; small prisms ; v. si. sol. 
cold water, v. sol. alcohol. — B'jUjjPtCl^ .3aq : yel- 
low amorphous pp., insol. cold water. — 
B'HaC.P4 3aq : prisms, v. 0. sol. water. 

LABKEL OILS. The essential oil from the 
leaves of the common cherry-laurel {Cerasus 
lauroccrasus) consists of benzoic aldehyde, HCy, 
a volatile oil (possibly benzyl alcohol) conver- 
fj^le by oxidation into benzoic acid, and minute 
quantities of an •odorous resi* (Tildcn, Ph, [3] 
5, 761 ; c/. Leger, Ph. [3] 3, 971). Tllb essen- 
tial oil from the fruits of Lauras noUilis contains 
a IfBvorotatory terrene CjoH,^ (l^°)k S.G. 15 
*908, a la&vorotatory sesquiterpene (250°), 

S.G. Ifi *925, and laurio acid 0,jH.^40a (Bias, A, 
134, 1 ; Gladstone, G, J. 17, 1). The essential 
oil from the leaves of the Californian laurel 
ipreodaphne califorMca) contains •terpinebl 
and umbellol OgHi^O (216°) (ttillmann, B. 

Lanrsl-nut ill is a fatty oil, S.G. *932, de- 
rived from Calophyllum inophyllum growiifc in 
the East (Hooper, Ph, [Q] 19, 521). 

LATJBEKE v.BI -MBtHTti-BTHTL-BSMZBNB. 

AOIB Dodecoic acid^ 

Mol. w. 200. [48*6°] (Heinta). (225°) at 100 mm. 


(Kraflft, B, 18, 1415). 8.G. *888 (G5rgoy). 

H. 0. 1759720 (LouguininS, A. Oh, [6] 11, 222). 
Occurs as glyceryl ether in the berrieaof the 
bay tree {Laurus nobiiis) (Marsson, A. uh, 41, 
33; Bias, A, 134, 1), in the fat of pichurim beans 
(Sthamer, A, 63, 893), in th% volatile oil of these 
beans (Muller, J, pr. 68, 469), in small quantity 
•in spermaceti (Heintz, A, 92, 394), in croton oil 
(Schlippe, A, 105, 14), in the fruit of Cylico» 
daphne sebifera (Gorkom, Tydschrift af nccrU 
Indie, 81, 410), in the so-called Dika bread, the 
fruit of Mangifcra gabonensis (Oudenians, IT. 2>r, 
81, 366), in the age of the Mexicans, a fat ob- 
tained from Coccus (Hoppe, J. p?*. 80, 102), 
and in cocoa-nut oil (Gorgey, A, 66, 303). 

According to Sobering (A, 96, 230) it is 
among the products of the distillation of cetyl 
alcohol with potash-limo, but Heintz (A, 97, 
271) denies this. A dodecoic acid [35'"], isome- 
ric with lauric acid, may bo obtained by treating 
the amide of myristic acid with Br And NaOH, 
and converting the resulting dodccylamine into 
the nitrile and thence into the amide [97°] of 
dodecoic acid, and boiling the amide with cone, 
HClAq (Lutz, B, 19, 1433). 

Preparation, — Laurio acid may be obtained 
from fats containing it by* saponification fol- 
lowed by fractional precipitation of the acids by 
barium acetate (Heintz, A, 92, 294 ; P. 9^ 429, 
683 ; J, pr, 66, 1). It may also be obtained 
from the fat of bay-berries by .saponifying, dis- 
tilling the solid fatty acids under reduced pres- 
sure, and rectifying in vacuo (KrafTt, B, 12, 
1665). 

Properties.— Silky needles united in tufts 
(from alcohol) or scaly crystalline mass (after 
fusion). Its alcoholic solution has a slight acid 
reaction. It is slightly volatile with steam. 
Insol. water, v. sol. alcohol and ether. Gives 
di-cnnyl ketone (C,,H2,)2CO when its calcium 
salt is distilled. ^ 

Salts.— KA'. Amorphous. 8. (alcohol) 4*6 
at 15° ; 38 at 78° (Oudemans, C,^, 1863, 737).— 
KIIAV Crystalling S. (alcohol) 1*5 at 16°; 
400 at 78°. — NaA'. White powder. 8. (alcohol) , 
2-5 at 15°; 14-5 at 78°.— NallA^ S. (alcohol) 

2 at 16°.— NII.HAV S. (alcohol) 6 at 16°.— 
BaA'^: crystalline spangles (from alcohol). S. 
•07 at 100° ; *0054 at 16° (Oudemans) ; *009 at 
17° ; 60 at 100° (Gorgey). S. (alcohol) *0187 
at 15 " ; *1009 at 78° (O.) ; *07 in the cold ; *5 at 
70° (G.f — CaA', aq : S. *0039 at 16° ; *0647 at 
100 °. S. (alcohol) *07,;i9 at 15°, 2*20 at 78° 
(0.).-SrA'.4Bq*. S. *0272 at 15°; *036 at 100°. 
S. (alcohol) *96 at 16°, *36 at 78°.— MgA'^ 8aq ; 

^.•023atl6°.-PbAV [110°-120°] (Heirftz). 8, 
•0011 at 100°. S. (alcohol) *0047 at 16°, 
*235 at 100°. — CoA'a aq.— NiA'jj aq. — NiA', 3aq. 
— CuA',: S. *0023 at 16°, *0029 at 100°.— AgA' ; 
white powder, consisting of minute slender 
nicdlea. S. *0001 at 16°, *0405 at 100°. 8 . (al- 
cohol^ *0323 at lji°, *0824 at 78°. 

Elhyi ether EW. [-lO’J.. (209®) at 700 
mm. (Delfts, A. 92. 278). S.G. a -86 (GWrgey). 
V.D. 8*4. (calc. 7*9). «Erom the acid, alcohol, 
and HOI. 

Glyceryl etherO^^{O^^^O^t (Sobiff, B, 
7, 781). THlauHn, Laurostearin, [46°]. H. 0. 
6707420»(Louguinine, A, Ch, [0] 11, 222). Ob- 

I tained from bs^ berries by extracting with aloo- 
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hoi. Bilky needles; el. soli eold alcohol, t. sol. 
elher. 

Phenyl ether [24J°] ; ‘ (210® at 

15 mm!) ; pearly plates. , 

V-Tolyl-ether A'C,H,: [28®]; (220® at 

15 mpa.) (EralTt a. Burger, B. 17, 1378). 

Amide C„H,,.CO.NH, : [102®] (Krafit a. 

Stauffer, B. 16, 1 72gi). From the chloride and 
NH,. 

Chloride C„n,,.CO.Cl. [-17®]. (112^® at 

16 mm.). Colourless liquid (KralTt, B. 17. 
1378h 

Nitrile C„H, 3 CN. [4°]. (198® at 100 

mm.). S.G. i = -835; V‘-=’827; i^i‘ = -7G7. 
Formed by distilling lauraraido with 
(Krafft a. Stauffer, B, 16, 1729). Colourless 
liquid of peculiar odour. 

lAUElC ALDEHYDE C„H,„CTIO. [45°]. 
(143® at 22 mm.). Prepared by the dry distil- 
lation of a mixture of calcium laurate and 
formiate (Krafft, B. 13, 1414). White crystal- 
line odourless solid. 

LADBIN C.jaH.joO.,. Bay-bei-ry camphor. A 
substance discovered by Bonastro‘(J. Ph. 10, 32) 
in the berries of the bay-tree, and further ex- 
amined by Marsson {A. 41, 329) and Pelffs {A. 
88, 854). It is prepared by boiling the shinned 
and pounded berries with alcohol of 85 to 90 
p.c., filtering at the boiling heat, and leaving 
the liquid to itself for several days. Lauro- 
stearin is then first deposited ; and on filtering 
again and leaving the liquid to evaporate, 
laurin is deposited in crystals contaminated 
with a viscid oil, from which they may be freed 
b^ pressure between paper and recrystallisation. 
IMmetric crystals, destitute of taste and smell, 
insol. water, v. sol. alcohol, even in the cold, sol. 
ether. The solutions are neutral to test-papers. 
Lforin docs not dissolve in alkalis. Laurin can- 
not be distilled without decomposition. Its 
alcoholic solution is not precipitated by acetate 
of leader nitrate of. silver. 

LAIlROCERASIN. A name given by Leh- 
mann (N. B. F. 23, 440) to amygdalin when 
extracted from the leaves oti the cherry laurel 
%{CercLS%is laurocerasus) or the bark of the berry- 
bearing alder (Rhamnus Frangula)^ v. Amyq- 

OAUN. 

LADBONB C2:,H„0 i.e. (C„H„),CO. Di- 
imnyl ketone. [G9^]. S.G. '^^?=»-802; ‘i22=-788. 
Formed by distilling barium laurate with lime. 
Shining plates (from alcohol). On redu^ion it 
gives tricosane (Overbeck, P. 86, 591; A. 84, 
2S9; Krafft, B. 16, 1712).<i 

lAUEONOLIC ACID C.H, A CI,H„CO,H. 
Formed by distilling camphanic acid, or by 
heating its barium salt with water at 200®; 
eampholactone .is formed at the same time 
(Woringer, A. 227, 7). 

Properties. — Oil. Sol. water and ether. 
Volatile with steam. In presence of HCl some 
of it changes into the isomeric campholactone'f « 
When distilled with water, a great parteshahges 
to the eampholactone. 

Salts .— -Ca A'j Saq. Forms dendritic crystals 
on the surface of an ewiporating solution.^ 
AgA * 

LADEOSTEAEIN v. Glyceryl ether of Laubxc 

iCID. 

XAtTBOZTLlC ACID v. Dz-iiethtii-Abnsk^iO 
ACin/ 


LAUTH’8 violet fi. AMibo-iMXDb-xiiii>d*Dt* 
rBBinri:<,.suLPBn>B. 

IAVENDE& OIL. A volatile oil obtained 
by distilling the &owers oC Lhvendula officinaUe 
with steam. S.G. *876. e It containira Invp* 
rotatory terpene 0,oH,s (162®) which forms a 
crystalline hydrochloride and various oxygenated 
bodies wliich yield camphor on further oxidation 
(Dumas, A. Ch. 13, 275 ; Lallemond, A. 114, 
198 ; Barth, Z. 18C7, 609; Bruylants, J. Ph. 
[4J 30, 39). English oil of lavender submitted 
to fractional distillation yields 30 p.c. of the 
terpone (170®-186°), and 30 p.c. of oxygenated 
products (200°-207®) (Shen8tone,Pk. [2] 13, 207J. 

LEAD. Pb. At.w. 206’4. Mol. w. not known 
with certainty, but probably same as at. w. (v. 
p. 124). [330®-335‘iJ (Brigel, B. 6, 191 ; Pictet, 
P. M. [5] 7. 440) ; [326®] (Kiemsdyk, O. N. 20, 
32; Person, J. 1849). (Between 1450® and 
1600®) (Carnclley &. Williams, 0. J. 85, 605). 
S.G. 11-335 at 0° (Quincke, P. 97, 8^6) ; 11*87 at 
0® (Reich. /.pr. 78, 328); 11-315 to 11*368 at 
4®, 11-352 to 11-306 at 23® (Schweitzer, Am. Ch. 
7, 174). S.G. molten 10-37-10-06 (Roberts a. 
Wrightson, A. Ch. [5] 30, 181). For other values 
for S.G. V. Clarke’s Table of Spec. Gravities 
[1888], pp. 6-0. S.H. -78° to 11® -03006 (Rog- 
iiault, A. Ch. [3] 26, 280) ; &.JI. 19' to 48® -0315 
(Kopp, TV. 1806. 71) ; S.H. molten 310® to 450® 
*0402 (Person, A. Ch. [3J 24, 129). C.E. 0® to 
100® *00002799 (Matthicssen, Pr. 16, 220). T.C. 
(Ag=100) 8*5 (Wiedemann a. Franz, P. M. [4] 
7, 33). Heat of fusion 6858 (Rudberg, P. 19, 
125) ; 6309 (Person, A. Ch. [3] 24, 129). E.C. 
(Hgat0° = l) 4-8 at 0®, 3*303 at 100® (Lorenz, 
W. 13, 422, 682). Crystallises in regular ocla- 
hedra. For emission-si^ectrum of lead v, 
Werther, J. pr 88, 180 ; Cornu, 0. R. 73, 332 ; 
L. de Boisbaudran, C. R. 77, 1162 ; Hartley a. 
Adeney, Tr. 1884. 63. 

Occnrrcftce . — Lead occurs native in small 
quantities (e.g. v. Chapman, P. M. [4] 31, 176 ; 
Kokscharow, J. M. 18f 6. 873 ; Igelstrom, J. M. 
1889 (ii.) 32). Galena (PbS) is very widely dis- 
tributed ; the other most important ores of lead 
aro cerusite (carbonate), anglesite (sulphate), 
pyromorphite (phosphate), and mimetesite (ar- 
senate). Small quantities of oxychloride, 
chromate, molybdate, tungstate, vanadate, &o., 
of Pb also occur. Lead has been known and 
used from very early times. 

Formation.—!. PbS is roasted in a reverbe- 
ratory furnace until a portion is oxidised partly 
to PbO and partly to PbS 04 » doors aro then 
closed, and the PhS, PbO, and'PbSO^ react to 
produce SO, and Pb ; PbS + 2PbO = 3Pb + SO, ; 
iPbS + PbS 04 =% 2Pb + 280,. - 2. PbS is roasted in 
a roverberjitory furnace, the temperature being 
gradually increased until a considerable quantity 
of PbSO^ and a little PbO are produced; the 
doors are then closed, and the temperature ia 
raised until the m*BS softens but does not melt. 

^ When the ^bS and PbSO^ereact to produce Pb 
arjd SO, the ^paidue^s again roasted, whereby 
more PbSO^ is formed, and on raising the tem- 
perature with closed doors the EbS 04 a^d PbS 
react "as before. After a time the quantity of 
PbSO. relatively^o PbS becomes so great tlmt 
the chief product of their flsaotion is PbO 
(PbS + 3 l?bB 04 * 4 PbO-i- 4 S 0 J; coal and wood 
are then thrown into the furnace, and heating it 
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eootioaedA when the PhO is redndld to 
Pb(PbO + C » Pb + CO) ; 0t the same time some 
si the PbS04 is partly reduced to PbS, which, 
reacting witn the remaining PbSO^, produces Pb 
and SO, J2PbS04 4Yot PbSO^ + PbS + 2CO,).— 

5. PbS w melted ^ith sc^ap Fe; PbS + Fo 
■■FeS + Pb.— 4. PbOO, is strongly heated with 
0; PbOO,+ 2a-Pb + 3CO.-5. PbO is reduced 
by heating in H or CO, or with 0, KCN, or Na. — 

6. Zinc is suspended in an acidulated solution 
of a Pb salt, when Pb is ppd. on the zinc.— 

7. PbCl, is mixed with Na,CO;t, and heated with 
KCN or 0. 

• ^ Preparation. — 1. By melting Pb prepared by 
one of the foregoing methods, exposing the 
molten mass to a gentle current of air, blowing 
water- vapour througls tho mass, and running off 
the metal from beneath the film of oxides of Cu, 
Sb, Fe, &o., nearly pure Pb is obtained. — 2. Pb 
oxalate is strongly heated i% a carbon crucible, 
or«is mixed jyith powdered C and heated. — 
3. Stas prepared pure lead by the following pro- 
cess {Chem. Proport. 321). Commercial Pb acet- 
ate was dissolved in water, and digested at 40^ 
to 50° in a leaden vessel with sheets of Pb until 
all Cu and Ag were ppd. ; the hltcred liquid was 
run into almost boiling water, strongly acidulated 
with HoSO^ ; the ppd. PbSO, was very thoroughly 
washed, an(f tligu sii^pended in a solution of 
NH4 sesquicarbonate and NH, until transformed 
into PbCOg ; the PbCO, was thoroughly washed, 
a part of it was decomposed to PbO by heating 
in a Pt dish, and tho rest was almost, but not 
quite, entirely dissolved in dilute HNOsAq ; the 
solution of Pb(NO,)2 was heated to boiling, and 
the PbO was added little by little ; the last traces 
of Fe were thus ppd. as oxide ; tho boiling 
liquid was filtered and poured into solution of 
NH. sesquicarbonate. In this way pure PbCOj, 
wasi>btuned. The PbCOjW'as dried, and added 
little by little to pure molten KCN contained in 
an unglazcd porcelain cruciblo placed within a 
larger crucible, the space between being filled 
with powdered AI2O, previously heated and mixed 
with 6 p.o. melted and powdered borax. The Pb 
thus obtained was again placed in pure molten 
KCN, and kept there until the upper surface of 
the Pb appeared convex and lustrous like pure 
Hg ; after partial cooling the Pb was run off into 
a mould of fiolished steel. If a trace of PbO or 
PbS is present in the molten Pb the surface does 
not become convex. 

Properties. — Almost white, lustrous metah 
Ordinary lead is blue-grey^ it contains traces of 
Cu, Sb, and yometimes Fe and Mn. Very 
malleable and ductile, but tSe properties are 
greatly affected by small quantities of int^urities, 
notably by PbO, which is somewhat soluble in 
molten Pb. Tenacity very low. S^m^what so- 
norous. Leaves a mark on paper. Lead is so 
soft that it can be out by a knife or scratched by 
the nail ; traces of foreign metals, or of As or S, 
increase the hordness of Pb. By slowly cooling 
molten Pb, piercing a dole in the crust 8y an iron 
rod, and pouring off the still moltefi portion, tho 
metal is obtained in regular octahedra often ag- 
gregated togeth A similarly to crystals of NH,C1 
(Marx, 8. 57, 193; Stolba, D. P. J, 1G4, 371). 
Crystals of Pb ar^also obtained by hanging a 
rod of zinc in a subtly acidulated solution of a 
Pb sa]t» or by passing m electric eorrent through 


such a solution. Pb vaporises at high tempera- 
tures fl400°-1600®) ; tte vapour is ve^ poison- 
ous. The lustrous surface of Pb quickly tar- 
nishes in ordinary air from formation ciLa film 
of oxide (probably PbjjO). Very finely divided 
Pb is quickly changed to the suboxide Pb^O; 
such finely divided Pb may be obtained by o8ver- ^ 
ing a Zn plate with a little PbS04 niade into a 
^aste with water, laying andtlicr Zn plate on the 
top, and placing the whole in NaClAq for 9 or 10 
days (v. Bolley, Ph. 0. 1850. 59). Pb is readily 
changed to PbO on the surface by melting in air. 
Pb is not changed in dry air, nor when ^opt 
under pure water from which all air has been 
removed ; in contact with water and the atmo- 
sphere it becomes gradually covered with a white 
deposit of 2PbCO.„ PbO-A, and small quantities 
of a soluble Pb salt are also formed (v. BeactionSf 
No. 2). Pb is soluble in HNOjAq, and is slowly 
changed to PbCIa by tho action of EOlAq in the 
air ; hot cone. H2SO4 forms PbS04 ; Pb is oxi- 
dised by heating with KNO^ or EH^4. Com- 
bines with tho halogens, also with S, Se, P, and 
As ; forms alloys with many metals. 

The atomic weight of Pb has been determined 
(1) by finding V.D. of PbCl^ (Koscoe, Pr. 27, 42C), 
and analyses of this compound (Marignac,ilr.filc. 

1, 59, 209 ; Dumas. A. Ch. [«] 66, 19C) ; (2) by 
syntheses of Pb(N03)2 and PbS04 (St^, Rech. 
101 ; Client. Proport. 329) ; (3) by oonvft*ting 
Pb, IW, and PbS into PbS04, and by analysing 
PbCO, (Berzelius, P. 8, 16 ; Q. A. 37, 269, 266 ; 
Turner, Ji. 13, 17); (4) by determining S.H. of 
Pb (Kegnault, A. Ch. [3] 26, 286). 

Lead is metallic in its chemical behaviour. 
The oxide PbO is strongly basic ; it is slightly 
soluble in water, and the solution turns red lit- 
mus blue and absorbs 00^ from tho air ; it de- 
composes hot solutions of NH4 salts with evolu- 
tion of NH3, and it reacts with acids to form salft 
PbXj (X = N03,|S04, &o.),PbC03 is isoraorphous 
with the carbonates of the alkaline eartl^s ; on 
the other hand, PbO dissolves in fairly* cone. 
KOJIAq, probably forming a sglt PbO JC^, and 
compounds of PbO with CaO and Ag^O are 
known. PbO^ reaCts with strong bases, e.g. 
KOH, to form unstable salts, e.g. K^PbOi; on 
the other hand, treatment of Pb304 with cone. 
Il3P04Aq or H4C20.Aq produces solutions which 
react as if they contained salts of Pb02* The 
greater number of the lead salts correspond with 
the oxide PbO ; Pb(CH3)4, however, is stable as 
a gas. ^ 

Lead is placed in Series II. of Group IV. j 
the other odd series members of this group are 
Si, Ge, and Sn. Pb more nearly resembles Sn 
than any other member of Group IV. ; it ig more 
'aistinctly mctallio than the other elements of 
tho group ; tho other elements of thiq group 
form several compounds MXI4, whereas most ol 
the Pb compounds belong to the form MX^^ Pb 
fm-ms many basic and several double salts fe/, 
Carbon group of eIjBMxnts, vol. i. p. 684 ; also 
Tin ORour of iAembnts, in vol. iv.). In Its 
physical properties Pb resembks^Tl ; one series 
of T1 salts, however, is similar to those of the 
alkali metals, and thff other series resembles 
those of the earth metals (v. Earths, mxtals of 
THB, vol. ii.'p. 424). The atom of Pb is divalent 
in the gaseous molecule PbOl^, and tetiaval^ 
la the gasebns moleoole Pb(CH,)4, 



m LEAD. 


Bamgaj {O, tT. 55, 521^ has determined the 
lowering of Tapour-pressure of Hg produced by 
dissolving Pb in Hg ; the results obtained make 
it provable that the molecular weight of lead 
is the same as the atohiio weight ; this result 
assimes the accuracy of Van’t Hoff’s law, that 
c- equu volumes of dilute solutions contain equal 
numbers of molecules of the dissolved sub- 
stances, and it a?so regards the molecular 
weight of liquid Hg as the same as the atomic 
weight. 

Reactions, — 1. Unchanged in dry air\ super- 
lloiaily oxidised (probably to PbjjO) in moist air; 
oxidised to PbO by heating in air or oxygen , — 
2. Water quite free from air has no action on 
Pb at ordinary temperatures (Stalman, D. P. J, 
180, 866; BOttger, J. 18G6. 232; but v, Miiller, 
[2] 86, 317). Water and air together dis- 
solve a little Pb, and at the same time a deposit 
of 2PbC03.Pb(0H)4 is formed. Water charged 
with COj under a pressure of a few atmo- 
spheres dissolves considerable quantities of Pb 
(perhaps in the form of an acid carbonate). The 
presence of small quantities of nitrates, espe- 
cially NH^NOj, of soluble alkaline chlorides, and 
of some other salts, e.g. (NHJ.^SO^, increases 
the solvent action of water on Pb ; the amount 
of Pb in solution 'Is greater after a few days’ 
actiop than after many days’ exposure to the air. 
In these reactions the soluble salt of Pb is probably 
slowly acted on by the CO^ of the air with for- 
mation and ppn. of insoluble 2PbC03.Pb(0U)2. 
The presence of alkaline carbonates or of a little 
Ca silicate in water almost wholly stops the 
solvent action on Pb ; probably the insoluble 
hydrocarbonate is formed as quickly as Pb is 
dissolved. The action of water on Ic.ad has been 
examined by Grahatn, Miller a. Hofmann, Noad 
. J". 4, 20), Yorko (P. Af. [3] 5, 82), Dumas 
. H. 77, 1054), Bcrthclot (0. ii. 77, 1063), 
Pattison Muir (C,N. 25, 294 ; 33, 102, 125, 145* 
84, 22|g, 234 ; 36, 82, 110 ; C. J, 31. 6C0), Miiller 
(/.pr. (2j 36, 317), Carnelley a. Frew {S, C. I. 
7, 16, 78), and t)thors. Granulated lead slowly 
decomposes boiling water, evolving H (Stolba, 
•/".pr. 94, 113).— 3. Lead isclissolved by several 
acids; slowly by hot cone. HClAq in contact 
with air ; also slowly by cone. H ,SO, (Calvert a. 
Johnson, C, J. 16, 66) ; rapidly by HNO.Aq. 
For account of gaseous products of reaction 
with HNO^Aq. v, Ackworth a. Armstrong, G. J, 
82 , 64. 

Technical applications of lead.-^ead is 
largely used for vessels |iiid apparatus in which 
different chemical processes are conducted, e.g. 
for sulphuric acid chambers; water-pipes are 
nsuall^^ made of lead. Alloys of lead with tin® 
form solder and pewter; an alloy wth As is 
used for making shot; an alloy with Sb is used 
as type-metal, and emery wheels and grinding 
tools used by lapidaries are made of an alloy of 
Pb and Sb ; alloys of Pb with Sn and Bi ha^^e 
low melting-points. Lead ^ide, chrojnate, 
Acetate, and carbonate are air largely used in 
manufactures.** ** 

Detection and Estimation. — HClAq ppts. 

solutions of Pb salts ; si. sol. 
wld water, fairly sol. hot water, nearly insol. 
dilute HClAq. Dilute HL,SO„ or a soluble sul- 
fate, ppts, white PbS04 almost inec^. dilute 
insol. alcohoL K^OrO^Aq ppts. 


yellow PbOrO^, Insoft. water. EIAq f^ts. yellotv 
Pblst sol. boiling watir, but reppd. in yellow 
crystalline spangles on cooling. H^S ppts. 
brownish-black {*bS, ini^l. dilute acids, alkalis, 
or alkaline sulphides; pijpsonce of neuoh HOI 
prevents ppn. from rather dilute solutions of 
salts of lead ; in presence of a little HCl pp. 
is sometimes red or yellow-red, and consists of 
fljPbS.yPbOla {v. Lead, sulphochloride of). The 
H.^S test is said to detect pt. of lead in 

100.000 pts. of water ; the HjjSO^ test 1 pt. in 

20.000 ; and the K^OrO^ te.st 1 pt. in 70,000. Pb 
may bo estimated as PbSO^ by ppn. with dilute 
HjSO^Aq adding about 2 vols. of alcohol, wasfti-' 
ing with alcohol, drying and calcining. 

Supposed allotropic form of lead. 
When lead is deposited on‘thG negative electrode 
by passing a current through a neutral or acid 
solution of a lead salt, and the current is con- 
tinued for some lloiirs, the lead becomes the 
colour of copper (Wohler, A. Stjppl. 2, 185). 
After washing the red leaflets thus obtained with 
water and alcohol, they retain their colour on 
exposure to the air, and are Ttbt acted on by 
dilute HClAq or cold dilute HNO^Aq, or alkalis, 
but are readily dissolved by liotHNOaAq ; heated 
in H they melt above 200° and become ordinary 
lead. Wohler regarded the red Bul:t>tance either 
as an allotropic form of l^d, oi as a hydride of 
lead; Stolba {J. pr. 94, 113) suggested that the 
red colour was due to a film of oxide on the 
surface of the lead Iv. also Schutzenbergor, 0. R, 
86,1265). 

Lead, alloys of. Lead alloys with many 
metals; the alloys are prod need by fusing together 
the constituent metals ; some of them are defi- 
nite coinpoimds, in these cases cither of the con- 
stituents is generally soluble in the compound. 

Alloys with bismuth, and with bis- 
muth and other metals. PbandBimaybo 
alloyed in all proportions; malleability is dimin- 
ished by adding more than an equal weight of Bi. 
By fusing together JO p.c. Pb, 15 p.c. Bi, and ■ 
15 p.c. Sb an alloy is obtained which expands 
on cooling. An amalgam of Pb (4 pts.) Bi (2 
pts.), and Hg (1 pt.) may be melted by rubbing 
1 pieces of it togetlior. Alloys of J.^b with Bi and 
I Snare known as fusible alloy ; the M.P. varies 
from c. 90° to c. 170^; all these alloys are said 
to solidify at 98°. (For M.P. and solidification- 
points of these alloys v. Dallo, C. C. 1865. 831 ; 
for expansion and S.H. v. Spring, A. Ch. [6] 7, 
1^8, also Wiedemanq, W. 3, 237; for thermal 
conductivity v. Wiedemann a. Franz, P. 89,514; 
108, 399; cf. also^ol. i. p. 611*) % 

Rritq^uiia metal is composed of equal parts of 
brass, Sn, Sb, and Bi ; Queen's metal of 1 pt.^ 
Pb, 1 pt. Bi,*l pt. Sb, and 9 pts. Sn. Alloys of 
Pb with Bi, Sn, and Ag are very fusible, melting 
as low as 45° ; the alloy often used for tinning 
the inside of glass globes, tubes, <feo. is made by 
fusing together lj)t.Pb, 1 pt. Sn, 2 pts. Bi, and 
adding 10 pts. Ag. ^ 

Allofs with cupper V. vol. ii. p. 254. 

Alloys with mercury. Pb easily amal- 
gamates with Hg, by rubbing tqgother Pb filings 
witl* Ilg or by adding Hg to molten Pb. An 
amalgam containing 33 p.c. Pb is liquid ; an 
amalgam of equal parts Pb ofid Hg can be crys- 
tallised. Contraction oqours during the ait i a I- 
gamation. 
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Allojl with potaBsfum and soSium. 
Prepared either by direoTly heating the metals 
together or by fusing PbO with an alkaline 
flux, with cream al tartar# When distilled 
with Etl) Mel, Ac., compounds of Pb with Et, 
Me, dfco. are obtained. 

Alloys with tin. These metals may be 
alloyed in all proportions ; the S.G. of the alloy 
is always a little less than that calculated from 
the S.G. of the* constituents. There are no 
indications of the formation of definite com- 
pounds (v. Laurie, C. J. 66, 677). These alloys 
.are very easily ignited and burnt. The two com- 
illonest alloys of Pb and Sn are solder and 
pewter. Fine solder contains 1 pt. Pb and 2 pts. 
Sn ; emnmon solder, ^ual pts. Pb and Sn ; coarse 
solder, 2 pts. Pb and 1 pt. Sn. The M.P. varies 
from c. 340® for 1 pt. Pb and 2 pts. Sn, to 370° 
for equal parts Pb and Sn, and 440® for 2 pts. 
Pi and 1 pt. Sn ; by increasing the relative 
quantity of #b the M.P. rises until the alloy of 
25 pts. Pb to 1 pt. Sn melts at c. 660® ; by 
increasing tho^rclative quantity of Sn, above 2 
pts. to 1 of Pb, the M.P. also slightly rises until 
the alloy of C pts. Sn to 1 pt. Pb melts at c. 
380°. Pcioier is an alloy of o. 80 pts. Pb with 
20 pts. Sn. According to Rudberg (P. 18, 
240) when Pb and Sn are molted together and 
allowed to cool^ the thermometer always shows 
a stationary point at 187° ; ho thinks that a 
compound PbSn^ is always formed, that this 
alloy has a fixed solidification-point lower than 
that of Pb (320°) or Sn (228°), and that the heat 
produced by the solidification of this alloy acting 
on the excess of Pb or Sn causes fluctuations in 
the final solidification-point of the whole mix- 
ture (V. alsoPohl, W,A.B. 1850. 402 ; Riche, O.R. 
65, 143; Werthoim, P. Ergdnzbd, 2, 75; Mat- 
thicssoj^, P. 130, 02). It seems that the amount 
of Pb in pewter vessels for domestic use should 
not exceed 18 p.c., else Pb may be dissolved out 
by the action of dilute acids, e.g. vinegar. 

Alloys with tin Aid copper. Bell- 
metal is an alloy of 4*3 p.c. Pb, 80 p.c. Cu, 10*1 
p.c. Sn, and 5*6 p.c. Zn. A little Pb is sometimes 
added to Cu and Sn in making bronze. 

Alloys with palladium. A crystalline, 
greyish-white, brittle alloy is obtained by fusing 
granulated Pb with rather more than its own 
weight of Pd foil, and removing excess of Pb by 
the action of acetic acid and CO^. The alloy 
has the composition Pd^Pb ; S.G. 11-226 (Bauer, 
B. 8, 691 ; 4, 449). * • 

* Alloys with platinuiji. An alloy having 
the composition PtPb is formed b^ fusing 3 
pts. Pb with 1 pt. Pt, and exposing the product^ 
to the prolonged action of CO„*0, and acetic 
acid vapour pauer, B, 8, 691 ; 449). Steel- 

grey, crystalline; fairly fusible; S.G. 16*736. 
Bauer (f.c.) also describes an alloy PtPbj. 

Alloys with zinc. Pt^ and Zn alloy in all 
proportions ; all thcaZn is removedJjy heating 
very strongly. Alloying €*b with Zn increases 
the hardness of the Pb. Alloys of Pb, Zn, and 
fin solidify at ]i68°; when the ratio is 2Pb:Zn:9Sn 
the alloy solidifies at 168° only, butother«yoys 
show also two higher points. ^ 

‘ Lead also aHoys with ohromitm and man- 
gamse. ^ ^ 

Lead, aatimonata af ; p, vol. i. p. 386, 
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Lead, aatimonidet of. Pb and Sb may be 
melted together in iftl proportions; the alloys 
are crystalline ; most of them are formed with 
expansion. Ordinary tj/pe mStal consists of 88 
pts. Pb and 17 pts. Sb^v. Riche, O. B. 65, 148 ; 
Matthicssen, P. 110 , 28; Calvert a. Jolmson, 
P. AT. [4] 18, 364; H. v. d. Planitz, B. 7, 1664*,, 
^Rollmann, P. 84, 277). 

Lead, arsenates of ; v. vf^l. i. p. 308. 

Lead, arsenides of. Pb melted with As takes 
up c. 16 p.c. of the latter ; the alloys are brittle 
and very fusible ; some, but not all, of the As is 
expelled by heating. SJwt-metal is an alloy of Pb 
with not more than 3 p.c. As. 

Lead, arsenites of ; v. vol. i. p. 306. 

Lead, borates of ; v, vol. i. p. 530. 

Lead,borofluoride of. Pb(BFj).^ [ = PbF 2 . 2 BPJ. 
Prismatic cry.gtals ; obtained by dissolving PbO 
in excess of HBF^Aq and evaporating to a syrup. 
Crystallises with difiiculty ; partially decomposed 
by water or alcohol (Berzelius, P. 2 , 113 ; c/. 
Borofluokidiss, vol. i. p. 626). • 

Lead, bromide of. PbBr^. Mol. w. not cer- 
tain; but from analogy of PbClj is probably 
365*0( = PbBr.J. Melts at c. 499® (Camelley, C. 

33, 278) ; boils at c. 861° (Camelley a. Williams, 
a /. 33, 283). S.G. ppd. PbBr, 6*672 at 19*2® 
(Clarke’s Table of Specific Ghravities [1888] 32). 
H.F. [Pb,Br^] = 64,450 ; [Pb,Br^Aq] « 64,4 W {Th. 
3, 337). Obtained by digesting PbO or rbCO, 
with HBrAq, or by ppg. the solution of a Pb salt 
by HBrAq or a soluble bromide. Obtained in 
well -formed, colourless, rhombic needles by 
slowly evaporating a solution of Pb in alcohol 
containing Br (Hjortdahl, Z, K, 3, 302). SI. sol. 
cold, more sol. hot, water; more sol. acids. 
From the solution in hot cone. HBrAq (72 p.c. 
HBr), Ditto says that white lustrous needles, 
PbBr 2 . 3 H 20 , crystallise (C. R. 92, 718) ; and that 
the compound 6PbBr„.2HBr,10HgO is obtai^d 
by passing HBr into* the solution of PbBr, in 
HBrAq. After molting, P^Brj solidifljjs to a 
yellow, horn-like mass. Heated in air, a yellow 
mass remains containing ^ho oxyhromide 
Ph^OBr, ( == PbBr 2 .PbO) ; the same oxybromide is 
obtained by digesting PbBr, with Pb( 02 H 30 ^ 2 Aq. 

A compound of PfoBr, with PbCl^ has been ob**^ 
tained, also compounds of PbBr, with Pbl,, and 
with Pb(CNS ).2 (v. Lead, bromochloride 
Lead, iodobromides of; and Lead, bromosul- 
phocyanides of). Andrd (A. Ch. [6] 8, 104) 
describes severe double compounds of PbBrg 
with lfH 4 Br. 

Lead, brom-iodideff of; v. Lead, iodobrom- 
ides of. 

Lead, bromochloride of. PbBr^PbOl, 

( = PbBrOl). White needles, observed by Ilea in 
a blast furnace where lead carbonate ores had 
been reduced (C. N. 43, 216) ; crystallisable from 
water ; S.G. ^741. 

Lead, bromosnlphooyanides of. 

JPbBr 2 .P^CNS) 2 ; brownish oiystals, by digesting 
the^onstituente together, and then crystallising 
from b<^ng water. By acidifying with HBrAq, 
the salt 8 PbBr 2 J?b( 0 NS)a ^"^l^nosd (Qfisson 
a. Thom, Am. 10, 22^. 

Lead, chlorides of. Only one chlo ride of 
lead, PbOlj, has beefi isolated; bni there is 
strong proof of the existence of thetetraohldtide» 
Pb01«#m solutions of PbO, in HGUq. 

XdUD OHiiOBipi. PbOlt, (Lead d4MaM$ 
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PUimhom chloridB» Bor^-Uad.) Mol. w. 277*14. 
8.0. 6*806 at 16® (Stolba, J, pr. 97, 603); 6*88 
(foQgelmann. B. 17, 2359). V.D. 187*1 at o. 
i080^(mean of 4) (Boscoe, Pr. 27, 426). Melts 
at 498®, and boils between 861° and 954° (Car- 
nelley, C. J. 33, 278 ; and C. a. Williams, G. J. 
86,' 664). Cryst&llises in rhombic system ; 

*6943:1: *594? (Schabus, W. A. B. 185Q, 
466). H.F. (:Pb,Cl-] = 82,770 ; [Pb,Cl^A(l] =. 75,970 
(Th. 8, 837). 

Occurrence. — As cotnviite; found in the 
cra||or of Vesuvius after the eruption of 1823, 
mixed with NaCl and CuSO^. 

Formation.— 1. By heating Pb in a stream 
of Cl; combination occurs slowly. — 2. By dis- 
solving Pb in hot HGlAq in contact with air ; 
PbCl, separates on cooling.— 8. By adding solu- 
tion of a chloride, e.g. NaClAq, to a cone, solu- 
tion of a Pb salt.— 4. By dissolving PbS in hot 
HGlAq and crystallising. 

Preparation. — PbO or PbCO, is boiled with 
dilute HGlAq, and HGlAq is added little by little 
until all is dissolved ; the liquid is allowed to 
oool, and the PbClo which separates is repeatedly 
orystalliBod from boiling water. 

Properties.— white, rhombic crystals 
(v. supra), which melt at 498® and boil between 
861® and 964° (v. supra). V.D. at c. 1080® agrees 
with J. the formula PbClj. SI. sol. cold water, 
S. »*93 at 16*6®, solution contains *9414 p.c. 
PbCl, (BeU, O. N. 16, 69) ; addition of 1 p.c. HCl 
diminishes S. to *347, and with 14 p.c. HOI, 
S. “ *09. If more than 14 p.c. HCl is present S. 
increases; 8, in HGlAq S.G. 1*162 = 2*9 (Bell, 
1. c.). According to Field (0. J. [2] 11, 676) PbCl^ 
is less soluble in NaClAq containing 6 p.c. NuCi 
tiian in water (8. » *23) ; but the values of 8. for 
water and cone. NaClAq are about the same. 

considerably greater solubility of PbCl^ in 
cone, than in dilate HClAq is supposed by Ditto 
to be due to the formation of a compound of 
PbGlsi^nd HCl which is decomposed by water 
(C. B. 92, 718). Ditto gives the following 
table:— * 


HOI In 
lOOpts.H.0 

TbOl, 

dissolved in^lOOO pts. of the liquid 
in ool. 1 


ftf 0° 

20" 

40" 

55" 

80" 

0 

8 

11*8 

17 

21 

31 

6-6 

2*8 

3 

4*6 

0*5 

12*4 

10 . 

1*2 

1*4 

3*2 

6*5 

12 

18 

2*4 

4*8 

7*2 


19*8 

31*9 

4*7 

6*2 

10*4 

12*9 

23*8 

31*5 

11*9 

14*1 • 

19 

24 

38 

46 

29*8 

30 (at 179) 

— 

— 

— 
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PbGl, is readily dissolved by boiling water, but 
filmost all crystallises out on pooling. Insol. 
alcohol 94 p.c. ; somewhat sol. lA more dilute. 
Fairly sol. NaGA^sAq, Naj,S.P 3 A!|, and some 
other salt solutions. After melting Ond cooling, 
PbGl, appears as a hom-like ^ass (^noe the 
name ?i^-lead formerly used). \ 

Reactions.— 1* Heated in the air until .white 
fumes cease to come o|f, a light-yollow ^xy- 
ehloride PbjOGl, (MpbGlsj^bO) is formed (v. 
Z/sad, oxgcklon^s of). — 2. Recently ppdv 
PbG4 when digested with cold neutral fhid 
acetate produces an oxychloride 2 Pb, 0 G 4 H 30 
(Br»Qd 99 , 4* 10, 273).— 3. The oxychloride 


Pb,OC],.H^O is oi)t(dned ^ paAially ppg. 
PbGl^Aq by Ume water. — 4. By adding caustic 
potash to PbGl, suspended in water, the oxy- 
chloride PbGl 3 .S^bO is said'to be formed (Ditto, 
C. B. 94, 1180).— 5. According to Bentblius, the 
product of the action of ammonia on PbGl^ is 
PbCl 2 . 8 PbO. 4 H 3 O. — 6 . Heated in carbon mm^ 
oxide, GOGl, and Pb are produced.— 7. Heated, 
not too strongly, in phosplwretted hydrogen, 
HCl, P, and Pb are formedt— 8 . Oxidised by 
allcaline hypochlorites, to Pb 02 .— 9 . Long-con- 
tinued passage of G1 into PbCl, suspended in 
water most probably produces PbCl^, PbO, being 
simultaneously ppd. (v. Fisher, C. J. 36, 284)!* 

Combinations. — 1. PbCl, absorbs ammonia 
gas, forming 2Pb0l2.3NH,, according to H. Bose. 
All the NHg is readily given off on warming. — 
2. Combines with lead mcnoxide, when the two 
are heated together, to form oxychlorides 
arbCla-yPhO {vT Lead, oxychlo^'i^s 
4. With lead carho7iate forms PbGl2.PbC03 ; ob- 
tained by boiling together the two salts ; or by 
the action of CO, on PbCl, under pressure 
(Miller, C. J. [2J 8, 37).— 6. mth lead acetate 
to form PbCl2.Pb(C2H30,)2 ; obtained by mixing 
freshly ppd. PbCl., with Pb(C2H,02)2 and enough 
glacial acetic acid to form a viscid mass, which 
soon solidifies, and removing excefts of acid by 
pressure (Carius, A. 127, 87}. — 6. With lead 
phosphate, forms PbCl2.Pb!,(P04)4.H20 and 
PbCl2.2Pb3(P04)2, or according to Gerhardt 
{A. Ch. [3] 22, 606) PbCl2.Pb2H,(P04)2. The 
former is produced by pouring boiling PbCI,Aq 
into excess of boiling Na2HP04Aq; the latter 
by pouring the Na phosphate into the PbCl, 
solution (Heintz, P. 73, 122). Pyromorphite 
PbCl23Pb.,(PO,), occurs native.— 7. Combines 
with lead bromide to form PbClj.PbBr,, with 
lead iodide to form PbCl.^.Pbl,, with lead 
fluoride to form PbCIj.PbF,, and v^th lead 
sulphocyanide to form PbCl,.Pb(CNS), (v. 
Lead bromochloride, Lead iodobramides. 
Lead chlorofluoridef and Lead chlorosulpho- 
cyanide). — 8. Probably combines with chlorine 
to form PbCl4, when Cl is passed into PbCl, 
dissolved in considerable excess of HClAq, 
or when Cl is passed into PbCl.^Aq mixed with 
CaCl, {v. Lead tetrachloride). — 9. Andr4 
{A. Gh. [6] 3, 104) describes variojis double 
compounds of PbCl., with NH4CI. 

Lead tethaciiloride. {Plumbic chloride.) 
No other chloride of lead except PbCl, has been 
iar^lated, but there is# considerable evidence in 
favour of the existence in HCl solution of tetra- 
chloride PbCl4. « 

If a ornsiderable quantity of HClAq is added 
to PbCl,, an^ Cl is passed in, the PbCl, dis- 
solves to ^ reddish-brown liquid; on warming 
Cl is evolved; addition of water causes ppn. of 
PbO.,. 

A mixture of PbCl,Aq with CaCl,Aq absorbs 
much Cl and forms a deep-yellow liquid, which 
nmy be preserved unchanged in a closed vessel, 
but is decon^osed In an open vessel giving 
PbCl, and Cl ; a few drops of this liquid added 
to a large quantity of water dvas a pp. of PbCl, 
ai^ PbO, ; alkalis and alkaliiie carbonates ppt. 
PbO,; MnCl,A%ppts. MnO, and PbCl,; Fe, On, 
Zn, gold leaf, and finely dividid Ft, are solnble 
in the liquid with separation of Pb 01 g 4 it rapidly 
pj^dises vaanj or^fanio bodies, Pb 01 | being ppd, 
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iSobrero I. Saimt, A, Ch. (8] 29, 165 ; ]^ickl50, 
A. Oh, [4j 10, 828). • 

PbOa dissolves in cold fairly oono. HOIA^." 
From this yellow solution, alkalis, alkaline oar* 
bonatesf oxides an decarbonates of £a. Mg, Zn, 
dbo., and alkaline borates and acetates, ppt. FbO,. 
The solution smells of Gl, and is decomposed by 
heat with evolution of Cl and ppn. of PbCl^. 
U the HClAq is saturated with PbO, the addi-.' 
tion of water ppts. PbOj. Fisher {G. J. 36, 282) 
determined the ratio of Pb ppd. from this solu- 
tion by water as PbO, to Cl given off by decom- 
posing the solution with ppn. of PbCl,. The 
* mtio was almost exactly Pb:2Gl ; now this is the 
ratio required on the hypothesis that the decom- 
position by water prgoeeds as shown in equation 
(1), and the decomposition (p PbCl2 and Cl pro- 
ceeds as shown in equation (2) — 

(1) PbCl, + 2H20 = Pb02+4HCl 

^ (2) PJiCl^-PbClj + Cla. 

Fisher proved that the whole of the Pb in solu- 
tion is thrown down by water as PbO^. A yellow 
liquid with prSperties the same as those of the 
liquid just described is obtained by treating 
Pb204 with a considerable quantity of HClAq 
(Fisher, Z.c.). 

By the 4nethod described above, Sobrero a. 
Salmi (l.c.) obtained a double salt PbCl^.ONaCl, 
and Nickl(^s (Z.c.) obtained PbCl^.lGCaCl,. Eva- 
poration in vacuo, over cone. KOHAq, of a solu- 
tion of PbO^ in BClAq produces crystals of PbCl, 
containing some PbCl^, according to Bendant a. 
Daguin {Ann. M. [6] 4, 239 ; v. also Nikolukine, 
J". B, 1885. 207, abstract in 0. J. 60, 123). 

Lead, ohlorobr.mtde of; v. Lead, hromo^ 
ihloride of. 

Lead, chlorocarbonate of ; v. Lead chloride, 
Co^nhinations No. 4. 

Lea#, chlorocyanide of; v. Lead cyano- 
chloride of. 

Lead, chlorolluoride of, PbClg.PbFj 
tePbFCl). Obtained byeppg. boiling PbCl^Aq 
y KFAq, or Pb(C2Hg02)2Aq by a solution of 
2 parts NaF with 3 parts NaCl (Berzelius). A 
white powder, sliglitly soluble in water without 
decomposition. 

Lead, chloiiodides of; v. Lead, iodo- 
chlorides qf. 

lead, ^lorophosphate of; v. Lead chloride, 
Obndnnations No. 6. 

Lead, ohlorosulphide of; v. Lead, avlj^ho- 
chloride of, ^ • 

Lead, ohlorosulpbocyanide of, 

1^bCl2.Pb(CNS)a ; by digesting the constituents 
together, and crystallising from boiling water ; 
slowly changed to PbOaH, by NH,Aq (Grisson 
E. Thorp, Am. 10, 229). * 

' Lead, chromates of; v. vol. ii.*p^. 155 and 
167. 

Lead, cyanides of. None has been isolated, 
but an oxycyanide, and alsc^/cm- and ferro’ 
cyanides, are knowi^; v. vol. ii. pp..341, 889, 
and 885. • . • 

Le^ cyanoohloride of. PbCH^-SPbCy, ; by 
digesting PbOld with EQyAq (Grisson a. Thorp, 
Am. 10, 229). • 

Xead, ferricyanide of; i;. voL ii. p. 839. * 

Xead, ferroejasLldeof ; v, vol. ii. p. 885. 

. fittoohlorid# of; v* Xsad, chlonh 


I Lead, fluoride PbF«. Pb is not acted on 
I by HFAq, PbO,^ orPbOO,, dissolves in HFAq, 
and on evaporating, and heating to remove HF, 
PbFg remains. PbP- is also ppd. on^adding 
Pb(C2H,02).2Aq to HFAq. A white powder ; 
slightly soluble in water; sol. in BQ^OiAq^^er- 
zelius). Gunz (A. Ch. [6j o, 5) gives H.F. of « 
,PbP2 as [Pb02H*,2HF] « 2^300. 

Lead, hydroxides of; v. Lead, oxides and 
hydrated oxides of. 

Lead, iodide of. Pbl^. Mol. w. not certainly 
known, but from analogy of PbCl, prc^ably 
459-46 ( = Pbl2). S.G. 6-12 ; 6-6247 molten at 
383° (Rodwell, T. 1882. 1144). Melts c. 883°, 
and boils between 861° and 954° (Carnelley, C. J. 
33, 277 ; 0. a. Williams, C. J. 87, 126). For ex- 
pansion of Pblj V. Eodwell, Pr, 32, 23. H.F. 
[Pb,I^] = 39,800 {Th. 3, 337). 

Preparation. —Solution of Pb(NOji), is added 
to solution of Folj ; the pp. is washed with cold 
water and dried. KI or Cal^ may be used instead 
of Felj. If Pb(C2n,02)2Aq is add^d to KIAq 
oxyiodides are formed when excess of Pb salt is 
added, and soluble double iodides are formed 
if excess of KI is present ; to prevent both 
results the solution of Pb(02H,O.X should be 
acidified either with HNO, gr CaH^Oj. 

Properties and Beactmis.— Golden-yellow 
crystals; hexagonal, a:c => 1:1*8018 (JJprden- 
skjdld). Melts when boated to a brown-red liquid, 
and solidifies to a yellow mass. Heated in the 
air I is evolved, and oxyiodides (q.v.) are formed. 
S. cold water -03 ; boiling water -616. Decom- 
posed by Cl. Zn or Pe boiled with Pbl^ under 
water forms Znl.g or Felj, and ppts. Pb. Na^SaO, 
in excess forms Pb sulphito and Nal (Miohaclis 
a. Koetbe, B. 6, 999). NH^Aq added to boiling 
PbljAq ppts. 3Pb0.PbI.2.2H20. Dry Pbl* is un- 
changed by light ; when moist and exposed 
direct sunshine, in contact with the air, it is 
slowly changed to PbCO, and PbO* with separa- 
tion of I ; this change is hastened by all sub- 
stances which absorb I (Schi^id, P. 127, 493). 
Pbl.^ is somewhat soluble in wno. solution of 
alkali iodides, but is ppd. on dilution. 

Combinations. — 1. Absorbs ammonia, form-« 
ing a white compound Pbl2.2NHj. — 2. With lead 
monoxide forms various oxyiodides arPblj.yPbO 
{v. Lead, oxyiodides of).~'d. By dissolving Pbl, 
in warm iodhydric acid solution, and allowing 
to cool, white lustrous needles of Pbl2«2HI 
sH^PU^ separate. This compound may be 
called xodo-plumbhydric acd or iodo-plumbic 
acid; it is decompose^ by water; gives off HI 
in vacuo ; according to Berthelot, the orystola 
contain lOHjO {C. Ii. 91, 1024). — 4. Pbl* com- 
bines with potassium iodide to form •various 
double salts, one of which, Pbl2.2KI, seems best 
regarded as t^ie K salt of !I^Pbl4. Yellow, 
lustrous leaflets of Fbl2.KI are obtained by ^s* 
solving the constituent salts in the ratio Pbl2:KI 
i« boiling water, and allowing to cool ; by dls- 
solving Ibis saU in warm KIAq and ooolixig, 
the salt Fbl,.4KI is said to obtained in white 
needles (BouUay, A. Ch. [2] 34, 866). BemOen 
(Am. 11, No. 5) assefts that the process de- 
scribed by Boullay docs not result in production 
of Pbl2.4KI, and that the salt formed with most 
ease when Pbl, and KI react under different 
oonditiens is PbI2.EI.HsO M Ditte, O. B, (HI* 
By mixing g hopng BoW<m of Si 
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and NH4OI with Pb(08H30;i)*Aq, taking oaro that i PbgOPiB prepared by heating PbO^^in a retort 
no permanent pp. was ^formed, and cooling, to near 800° as long ^ any gas is given off *, 
VOlkel obtained clear yellow lustrous needles of 2Pb0804*=Pb80 + C0 + 3C0a ; the residue is 
Pbly^ITiCl (P. 62, 262) ; decomposed by water allowed to cool m the retoryDulong, S. 17, 229 ; 
with separation of PWj. By saturating hot Peloaze, J.^.25, 486). Pb^O is a blao|^ powder; 
NILClAq with Pblj, cooling, pouring off from S.Q. 9*772 (Playfair a. JoiJle, C. S, Mem, 3, 83) ; 
Pbll^.2PbCl2 whioii separates, and evapora- heated in air it burns to PbO ; heated out of 
ting, Poggiale {C. li. 20, 1180) obtained contact with air, PbO and Pb are produced. 
Pbl2.4NH^C1.2H20f decomposed by water wth Moist PbgO rapidly absorbs O from the air, 
separation of Pbl*.- 6. Pblj combines with silver forming white PbO-aHjO. DiJuto acids resolve 
iodide. For properties of the Pbl^.Agl produced Pb^O into PbO, which dissolves, and Pb ; satu- 
V. Bodwell (Pr. 32, 540) ; Bellati a. Bomanese rated Pb2NO;,Aq produces a similar resolution, 
{P/i 34, 104). — 7. Compounds with lead bromide but Pb.^O is wholly soluble in dilute Pb2N03Aq. 
arc formed by crystallising Pbl^ from HBrAq [v. This oxide was at one time supposed to b^^ a 
Lcadf iodobromides of). — 8. Compounds with Zeaef mixture of PbO and Pb; but this is disproved 
chloride^ Pbl2.PbCl./«PbICl) and Pbl8.2PbCl2, by the facts that when the oxide is rubbed with 
are Imown (u. Leoa, iodochloridcs of). — 9. By Hg. either dry or under water, no Pb is removed, 
boiling PbCOs repeatedly with Pbl^q, Pog- and that PbO is n6t removed from it by boiling 
giale (C. B. 20, 1181) obtained Pblg-PbCOa. — with Pb acetate solution. 

10. Pbl8.Pb(C^302)2 was obtained by Carius Lead moToxirE PbO. {Plumbous oxide. 
{A, 127, 87) similarly to the PbClj, compound Litharge. Massicot.) Mol. w. junknown, i as 
(i>. Lead eSiloride^ Combinations No. 6). oxide has not been gasified. S.G. 9*277 at 17*5® 

Lead, iodobromides of. By crystallising (Herapath, P. M. 64, 3*21) ; 9*25 (Playfair a. 
PbljAq from HBrAq, Grisson a. Thorp obtained Joule, C. S. Mem. 3, 84) ; 9*19 to 9*88 (Ditto, 
tlm compounds (1) PbBrj.PbTjj, (2) SPbBi-g.Pblg, C. R. 94, 1310) ; 8*74 to 9*20 (Geuther, A. 219, 
(3) 6PbBr...Pbl8 {Am. 10, 229). 60). H.P. [Pb,0] = 50,300 ; heats of neutralisa- 

Lead, lodocarbonate of ; v. Lead^ iodide of lion [PbO,2HClAq] - 56,830 ; [PbO,HNO^Aq] 
Combinations No. <9. = 24,250 to form basic nitrate {J^h. 3, 337). 

Lead, iodochlorides of. The compound Crystallises in rhombic foxms *666:1: *971 

PbCN ( = PbC^Pblj) is obtained, in sulphur- (Nordenskjold, P. 114, 619 ; v. also Mitscherlich, 
yellow prisms, by cooling a solution of Pbl, in P. 49,403; J.pr. 19, 451; Grailich, W. A. B. 
boiling HClAq (Labour?, J. Ph. [3] 4, 3*28). 28,282; Marx, /.pr. 3, 217). PbO is dimorphous 
According to Engelhardt the compound contains according to Ditte (0. R. 94, 1310). 
more Pbl* than required by the above formula Occurrence. -As lead-ochrCf in small quan- 
{J. pr. 67, 293). By saturating hot NH^ClAq titles in Mexico, Baden, Virginia, and a few other 
with Pbig, and allowing to cool, Poggiale ob- localities. 

tained yellow needles of Pbl2.2PbCl8 (O. R. 20, Formation . — 1. By heating Pb to low red- 
1180). ness in presence of air; if the temperature is 

Lead, iodosulphocyanide of, Pbl2.3Pb(CNS)2; kept below the melting-point of the PbO, the oxide 
fbrmed with some difficulty by digesting tho is obtained as a yellowish powder, knofvn corn- 
constituents and crystallising from hot water mercially as massicot \ if the PbO is molted 
(Grisson a. Thorp, Am. 10, 229). during the preparation, the oxide solidifies to a 

Ld&d, oxides and hydroxides (or hydrated scaly reddish solid inown as litharge. — 2. By . 
oxides) of. Itive oxides of lead have been heating Pb with ENO,. — 3. By strongly heating 
isolated, viz., Pb^O, PbO, Pb^O;,, Pb.,04, and red lead in air. — 4. By strongly heating * white 
PbOji one or more oxides ifitcrmediatc between lead* on an iron plate. —6. By adding boiling 
Pb,04 and PbO^ perhaps exist. Two hydrates Pb acetate solution to boiling EOHAq ; pp. is 
of PbO, viz. 2Pb0.H20 and SPbO.HjO arc known; crystalline (Winkelbleoh, A. 21, 21; J. pr. 10, 
the hydrates PbaO^BH^O and PbO^.H^O have 227).— 6. By slowly pouring Pb acetate solu- 
also been isolated. The most stable oxide is tion into CaOAq at 80° until a crystalline orust 
PbO ; PbjO is easily oxidised to PbO by heating appears, then adding a little more, and allowing 
in air, and Pb^O,, Pb^O,, and PbO^ are reduced to cool (Brondecko, R. P. 65, 318).~7. By add- 
to PbO when strongly heated. PbO refits with ing PbSO,, made into a paste with water, to 
acids as a basic oxide, forming salts PbX,, boiling NaOHAq (Widhmann, G. G. 1860. 334). 
X^NO,, Cl, ISO4, iPOit <fc<5. *, it decomposes For modifications of these prpeesses v. PayeLi, 
NH4 salts, evolving NH3, and combines with CO, /. pr. 13, 485 ; Bbhrens, B. J, 24, 134.- 8. Ao- 
to for^i PbCO,. PbO also reacts with strongly cording 'to Yorko {P. M. [3J 6, 82), crystals of 
basic oxides as an acidic oxide forming nnstablb PbO are produced by placing Pb in a vessel of 
plumbiteSt e.g. K^bO,. PbO„ reacts as an acidic water exposed to the air. The reaction of steam 
peroxide ; with KOH and NaOH it forms fairly with Pb at white heat produces PbO. 
stable plumhatest M^jPbO, ; with most acids it Preparation. — 1. Basic Pb nitrate is heated 

forms salts of PbO, bnt it. appears capable ^f in a Pt crucible until completely decomposed 
dlssolvi^ without reduction in glacial acetic and (t^e neutral salt melts before decomposition is 
phosphone acids. The reactions of <^nd complete)r. Berzeliqs recommends the following 

Fb404 indicata^^tkat these oxides are compounds procedure. Equal weights of PbO and Fb2NO, 
of the form xPbO.^PbOji. As none of the oxides are kept in boiling water until ^e PbO is wholly 
of Pb has been gasified f lie moleonlar weight of transformed into basic nitrate ; ihe basic salt is 
none is known with certainty. dissolved in boiling water, the solution is filtered 

IiBip sxJBoxiPB, PbsO. The my pellicle hot and allowed' to cool; the ^io nitrate wh^ 
wkidh forms on the surface of lead e»osed to separates is subjected to the action of the boiling 
Itie ab consists of pb^O, according to Bi(rzeUqs, smntion as long as any solid separates ob eodlng. 
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A«ma]l of the ba«io nitrate ie made into 

a paste with water, the inside of a Pt cmoible is 
eoTered with this paste, and the crucible is dried ; 
the rest of the salt isbtrdngly prelsed while moist, 
then drieft, and brokeii into smaller pieces, which 
are placed in the crucible, which is then heated 
ontii the decomposition is completed. The 
PbO formed from the pieces of badic nitrate 
in the middle of the crucible is pure ; the outer 
layers of FbO cdhtain a little Pt. — 2. PbO is 
•prepared in crystalline form by dissolving PbO, 
prepared as in 1, in hot KOHAq or NaOHAq 
^d allowing to cool. The colour and S.G. of 
fifb brys^ls vary with the conditions. Ditto 
(&. B, 94t IBIO) obtained a greehish crystalline 
mass jfS.G. 9*1090) by#heating KOHAq c. 13 p.c. 
Tinfli Pb0.ajH.P; using 25 p«o. KOHAq he ob- 
tained sulphur-yellow lustrous crystals (S.G. 
9*2089) ; brownish needles ^. G. 9*8835) were 
ob||kined by using 30 p.c. KOHAq and allowing 
to cool ; KO^Aq 18*5 p.c., saturated with 
Pb0.ajH80 when hot, gave deep green, almost 
black, crystals pn cooling (S.G. 9*6606) ; satu- 
rated KOHAq boiled with PbO.rcHaO gave deep 
rose-coloured crystals of PbO (S.G. 9*4223), 
differing in form from the usual crystals, and 
becoming yellow when strongly heated (c/. Mit- 
Bcherlioh, J. pr. 19. 45d ; Calvert, B. J. 24, 135 ; 
Beoquerel, A. GJ^[2] 61, 106). 

Properties,— is a yello w to reddish -yellow 
crystalline solid; the colour and S.G. of the 
oxide when well crystallised seem to vary with 
the conditions of formation, v. Preparation^ 
No. 2. Melts between 685® and 630® to a clear 
dark-red liquid. According to Leblanc {B. J, 
26, 193) molten PbO absorbs 0, which it gives 
off on solidifying. PbO is si. sol. water ; 1 part 
dissolves in c. 7000 water; the solubility is 
affected 1^ the state of aggregation of the PbO 
(c/. Bineau, C. C. 1866. 877) ; if the solution is 
exposed to the air CO^ is absorbed, and the 
Pb ppd. as basic carbonate; the PbO is also 
Removed by filtration thr^^gh paper (Yorko, 
P, jlf. [3] 6, 82). Heated to between 300° and 
460° in air, PbO is oxidised to Pb,0„ but at 
higher temperatures Pbj04 is deoxidised to PbO. 
PbO is soluble in warm cone. KOHAq or 
NaOHAq. Geuther (A. 219, 66) says that two 
varieties of PbO exist, one yellow and the other 
red ; the yellow crystallises in rhombic, the red 
In hexagonal, forms. 

Eeactions. — 1. Heated in air PbjO, is formed j 
at 0. 800°-450° ; at a somewhat higher tempera* 
tu|p PbO is re-formed. — 2. Heated in hydrogen^ 
or carbon monoxide^ reduction to Pb occurs at a 
little above 100°; PbO is also reduced t« Pb by 
heating* with 0, Na, or KCN.— 3. Ijeacts with i 
most acids to form salts PbX8,X= NO,, Ql, ^ j 
&o. ; absorbs COj from the air forming PbCO,. — 
4 . Decomjposes alkali salts yith separation of 
the alkali. — 6. Dissolves in warm fairly cone. 
potash or soda solution, probably with formation 
otplumbites K8(Na8)PW2. — 6. Dissolve%in mol* 

potash forming E^PbO, ^hich, fin long-con- 
tinued heating in air, is oxidised to K^PbO^ 
(Oarnegie, C. N. *60, 113) (v. PnuuBXTss under 
Lead pxboxidb, p. 132).— 7. Dissolves also*bg 
boiling with milk of Ivne : on evaporating in ab- 
tente of air a coj^ound separates in needles, 
probably^ OaPbO^^. Molten PbO dissolvci 
forming gUM^lflce silicates ; these , 


silioaies readily disselve OaO, ALO,, Ac.— 9. 
Heated in chlorine, brotnine, or iodine vapour, 
the compound PbOl*, Pb,Br„Oj, or PbXO*, is 
formed ; heated with 01 and air, Br and air, or 
I and air, the product is PbfCljsO, Pb^BrjO,, or 
Pb^IjO* (Cross a. Sigiura, C. 4* 88, 406). — lOs By 
boiling excess of PbO with oono. calcium chloriae 
solution, filtering, and washing with alcohol the 
pp. that forms on cooling, Andr6 (C. JR. 104, 
369) obtained 2PbO.CaO.CaCl3.4H2O ; by using 
strontium chloride he obtained 2Pb0.SrCl2-6H20. 
11. PbO does not react with phosphorus eCrt- 
chloride at 160°, but when heated together over 
a flame, PbO and PCI3 react violently forming 
PbClj, Pb(H2P03)2, and P (Michaelis, J. pr. [2] 
4, 449). — 12. Dissolves in magnesium chloride so- 
lution ; on filtering and evaporating, the oxy- 
chloride 3PbO.PbCl2.H3O separates (Voigt, Chem. 
Zeitung, 13, 696). 

Hydrates of lead monoxide.— 1. 8Pb0.H20; 
obtained by adding 0. 400 grams KOH^o 1000 00. 
water containing freshly ppd. PbO in suspen- 
sion (Ditte, C. B. 94, 1310) ; also by adding 
basic Pb acetate solution to NH^Aq at 20°-26°, 
and digesting the pp. under the liquid for some 
time (Payen, A. Ch, [4] 8, 302; Behrens, B. J. 
24, 134). This hydrate forn^ lustrous octahe- 
dral crystals ; S.G. 7*692 at 0° (Ditte, 0. B. 94. 
1310); loses some HjO at 130°, and is euCirely 
dehydrated at 145° ; e. sol. caustic alkali solu- 
tions. — 2. 2Pb0.H20. By ppg. Pb(02Hs02),Aq 
by KOHAq or NaOHAq, and digesting wth ex- 
cess of pptant. ; if Pb(N03)2 is used some basic 
nitrate is always formed (Schaffner, A. 61, 176). 
The hydrates of PbO readily absorb CO, from 
the air; they also combine with NH, to form 
PbO.H3O.2NH, and 8Pb0.2NH,.H30 (Calvert, 
C. B. 23, 480). 

Plumbites. Although PbO is a markedlw 
basic oxide, it nevertheless dissolves in alkaU 
solutions to form unstable salts of the form 
M^jPbO*; these salts, plumbites, have no# been 
much investigated ; according to ^^arnegie {G.N. 
60, 113) K plunibito is formed by dissolving PbO 
in molten KOH, anion long-continued heating 
in air it is oxidised to plumbate K^PbO,. The 
Ag salt is produced by adding NaOHAq tp a 
mixture of a Pb and a Ag salt ; Wohler gives the 
formula Ag30.2Pb0. Krutwig {B. 16, 1264) ob- 
tained a yellow salt, Ag2Pb03.2^0, by adding 
AgNOjAq to alkaline PbfNOjljAq, and washing 
with hot KOHAq and then with hot water; the 
salt soon oecamo black in the air. 

Lead bebqdioxide. Ph30,. (Plumbo-plumbto 
oxide.) Mol. w. unknown, as oxide has not been 
gasified. A reddish -yellow powder resembHiig 
M>0 ; Debray describes Pb303 as greenish-browil 
(C. JR. 86, 613). Debray {l.c.) prepares thii 
oxide by heating PbOj to 350°, or by heating 
PbO or better PbCO, to the same temperature 111 
a stream of air or O ; Camelley a. W^ker (C. 
63,* 86) say that PbOj is changed to Pb^Ot at 
280°-200°9and that Pb^O. gives off 0 at 0. 870% 
According to Jacquelain {J. 168) PbyOi 

may be obtained by pouring a solution of rep 
lead, PbjOf, in glacial acetic acid into very aibte 
NHjAq, separating the pp. quickly, washing it 
with hot water containing a very little aoitie 
acid, and drying at 100 \ Winkelbleoh 7^1. 21/ 
21) obtai'Aed this oxide by pouring NaOHAq mto 
Pb(03H|03),Aq oAtil the pp. dissolv^, an^ then 
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adding cold NaClOAq, taking care to avoid excess 
which would produce PbO,. Debray asserts that 
this n^thod yields only a mixture of PbO and 
PbO,. PbjOj is not decomposed by heat until o. 
860°. but a little above this temperature it gives 
off 6. leaving PbjC?^; heated to c. 630°, PbO is 
‘ produced (Carnelley a. Walker, 0./. 63, 85). Pb^O^ 
IS resolved by acids ^mto PbO, and a salt of PbO r 
Winkelblech’s statement that Pb^O, is dissolved 
unchanged by HClAq, from which solution it 
may be ppd. again by alkalis, is denied by Haus- 
ma£a (A. 91, 236). PbjOa is reduced to PbO by 
H2(^4Aq or H.COjHAq. 

Hydrate of lead besquioxidb, Pb.^Oa.SH.O. 
Obtained by adding PbO to cone. K^PbOaAq, as a 
red curdy pp. (Seidel, J. pr. [2] 20, 200). The 
solution of K^PbO, is obtained by dissolving pure 
PbOa in molten KOH with a very little water, 
and then dissolving the fused mass in a small 
quantity of water. 

Bed oxide of lead. Pba04. (Diplumbo- 
plumbic oxide. Red lead. Minium.) Mol. w. 
unknown, as oxide has not been gasified. S.G. 
9*096 at 16° (Herapath, P. M. 64, 321). 

Occurrence. — Minium is found mixed with 
other lead ores in Yorkshire, Anglesey, Virginia, 
the Eifel, <ko. 

Formation. — By heating PbO in air to low 
redndss (not above 450°) for some time, and 
cooling slowly. — 2. By adding PbO in KOHAq 
to KjPbOgAq, washing the pp. with hot water, 
and heating it. — 8. Finely divided ppd. Pb ex- 
posed to air in presence of water and a little 
BH|Aq is slowly changed to Pb^O* mixed with 
Pb carbonate (Schonbein, J. pr. 74, 323). 

Preparation. — 1. A mixture of 1 pt. KC10„ 
4 pts. PbO (prepared by heating PbCO^), and 8 
pis. ENOj is heated ; the mass melts, and PbOs 
£b formed and on continued heating is changed 
to Pbs04; the fused mass is treated with water 
and the residue is boiled with dilute KOHAq, to 
dissofve unchanged PbO, washed and dried (Levol, 
J.w. 22, 38).-v^2. 6 to 6 pts. PbfNOa)^ are dis- 
solved in water, and KOH is added until the pp. 
which forms is dissolved, to this liquid is added 
^ 1 pt. PbOj and the whole is boiled for some time ; 
unchanged PbO^ is decomposed by digesting 
with HjOjO^Aq, and the PbO^O^ formed is dis- 
solved in KOHAq ; the residue is washed and 
dried (Levol, l.c.). — 3. Commercial red lead 
usually contains some PbO; this may be re- 
moved by digestion with dilute acetic, acid, or 
better with lead acetate solution. Lowe {D.P.J, 
271, 472) recommends to digest 1 pt. commercial 
red lead with 10-16 pts. of a 10 p.o. solution of 
PbfN9i)3, for some time at a gentle heat, then to 
boil, and finally wash well. ^ 

Properties. — A scarlet crystalline-granular 
powder; when heated it becomes brighter red 
and then violet; at c. 600°-630° decomposition to 
PbO and O occurs. S.G. according to different 
observers varies from 8*94 to 9*1 (v. ClarlTe's 
Specific Qravity Tables [2ndutd.], p. ti7). ' Insol. I 
water; reacts^r^ dilute acids to form salts of 
PbO, and PbO, which remains undissolved; with 
cone. H^SO^, or HGLAq, hives salts of PbO and 0 
or 01. Dissolves completely in glacial acetic 
acid forming a liquid which acts as an energetic 
'oxldiser (v. Reactions^ No. 6). Pbg04 is readily 
ceduced to PbO, e.g. by SO,Aq or HNO^q. 

Heated to o. 600°>680°, gives 


PbO and 0. — 2. Beduaed to PbO hy* easily otrit* 
dised bodies^ e.g, SO,Aq, BNOsAq,' solotion of 
sugar.— 8. With stonnotw chlonde gives PbCl, 
and SnOli.— 4. Dissolves* in 'considerable quan- 
tity of cone, cold hydrocMoric acid t8 form a 
yellow liquid from which alkalis, alkaline car- 
I bonates, borates, and acetates, and oxides and 
carbonates of Ba, Mg, Zn, Ac. ppt. PbO, ; on 
heating, the solution decomposes to PbOl, and 
Cl; this solution almost o6rtainly contains 
PbCl4, on warming Cl is evolved and PbCl, ppd. 
(Fisher, C. J. 36, 282; v. Lead tetrachloride, 
p. 126). Dilute HClAq forms PbCl,, HjO^ 
and PbO,. Warm HClAq in excess evolves Cl 
and ppts. PbCl,. — 6. Dilute sulphuric, nitric, or 
acetic acid, and other diluie acids ppt. PbO, and 
form sulphate, of PbO. Hot cone. H2SO4 
fornas PbS04 and O. — 6. Pb,04 dissolves in 
glacial acetic oeij; this solution is strongly 
oxidising, e.g. it converts SOjAq to SO,Aq, 
AB,03Aq to As,04Aq, PbS to Pb, Hg, and 

Cu to oxides, separates I from KI (Schdnbein, J. 
pr. 74, 315) ; when dropped intq dilute NII,Aq 
a pp. of Pb,0, is produced (Jacquelain, J. pr, 
63, 1.53 ; V. Lead sesquioxide, p. 129). Accord- 
ing to jacquelain [loc. cit.) a solution of PbaO, 
in glacial acetic acid at 40"* gives crystals of 
PbOAC^HA), [0 = 8, C = 6]_ [olu notation^; 
these crystals may be kept tinder acetic acid 
but give PbO, and H.CjO, on warming, or 
with water. Schonbein {j.pr. 74, 315) says that 
cone, acetic acid dissolves about 9 p.o. of Pb304 
when shaken for 16 mins, with excess of the 
finely powdered oxide; the solution is easily 
decomposed by heat or dilution, but is stable at 
0. - 18° ; by careful addition of H.^SO,, PbSO, 
is ppd. and an acetate corresponding to PbO, 
remains in solution ; this solution deposits PbO,, 
slowly at ordinary temperatures, quickly when 
heated ; addition of KOHAq does not pjit. Pbs04, 
but a mixture of PbO and PbO,. — 7. PbaO^ dis- 
solves in cone, phosphoric acid ; the solution 
reacts similarly to iSiat of PbgOi in acetic acid. 
By using a mixture of phosphoric and sulphuric 
acids, a solution is obtained containing only the 
phosphate corresponding to PbO,, and free from 
PbO (Jacquelain, J. pr. 63, 152 ; v. Lead per<. 
oxide, p. 131). — 8. Cone, solutions of arsenic and 
tartaric acids dissolve Pb304 ; the folutions re 
semble those in acetic and phosphoric acids, but 
are more easily decomposed. 

Composition and constitution of red lead.~^ 
When PbO is heatod< in air, 0 is slowly and con- 
tinuously absorbed; when 0. 1*76 p.o. O has 
been absorbed tbo product is red, but absorption 
of O ooLtinues, and some specimens of red lead 
contain 2*67 p.o. O in excess of that contained 
in the PhO^ (Jacquelain, J.pr. 63, 161). An ab- 
sorption by PbO of 1*79 p.o. 0 corresponds with 
the formation of Pb405 ; the formation of Pb,04 
requires 2*39 p.o. Older analyses of red lead led 
to the supposition that it was PbjO, (Dumas, 
D. J, 13(3 113). Careful Cyntheses and analyses 
have, howevkr, sho^ that a definite red-coloured 
oxide exists liaving the composition Pb,04. At 
the same time the analyses of commercial red 
]#aflsmade by Mulder {J.pr. 60, 488) and Jaoque- 
lain {J,pr. 68aA61) show that the percentage of 
0 above that required to fo6taai PbO varies from 
1*16 to 2*67. Several samples of red lead 
agreed in composition with the formula Pb40j« 
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otbers iippri)ached (ef. Ldwe, D. P. J, 

371, 472). It is still doubtful whether a series 
of oxides exists of^th^ form ^PbO.yPbOj, x 
varying ^’om 1 to 8 or 4 and y from 1 to 
2 or 3, or whether olily two such oxides are 
definite bodies, viz. Pb0.Pb02( = Pb^O,) and 
2rbO.PbO,(- Pb^O,). 

lied lead, Pb-jO^, may be regarded either as 
• 2 Pb 0 .Pb 02 01 as PbO.Pb.jO 3 ; thf reaction of 
rb;,Oj with acids, tlie synthesis of Pb.,0^ by the 
action of PbO in KOHAq on K 3 pb 03 ( = K.jO.PbOj), 
and the fact that PbO^ is acidic towards some 
oiiddes, point to the constitution 2 Pb 0 .Pb 03 
ratlier than PbO.Pb.jO 3 . 

Lead peroxide. PbO.j. {Drown oxide of Uad. 
Puoe oxide of lead. •Lead dioxide.) Mol. w. 
unknown, as oxide has not bc^n gasified. S.G. 
8-902 at 10-5° (Herapath, 1\ M. 01 , 321) ; 8*750 
to 8-897 (Playfair a. Joule, CW S. Mem. 3, 84); 
9*045 (Wcrnicli^. P. 141, 109). 

Occurrence.— plattnerite, at Leadhills, in 
hexagonal prisms. 

Formation. -^. By boiling a Pb salt with a 
filtered solution of bleaching powder. — 2. By di- 
gesting red lead with dilute IlNO^Aq, and wash- 
ing the roaiduo. -3. By mixing solutions of Pb 
acetate (4 pts.) with soda crystals (3.j pts.), and 
passing Cl into nffxture ; 2 ), pts. PbO.j are 
obtained; PbClj is not formed (Wohler, J. pr. 
90, 383; cf. Oeuther, A. 90, 382).— 4. By 
heating PbO with KCIO 3 to loss than red 
heat and washing the mass with water. — 5. 
By boiling PbO.a-H.O with KaFcCy^Aq in pro- 
senco of KOH ( 2 K 3 FeCy«Aq h 2K()HAq -H PbO 
»2K,FeCy,Aq f Pb0.j + H.,0 ; Overbeck, Ar. Ph. 
[ 2 ] 85, 5).-6. By fusing PbO with KOH for 
some time (Becqnerel, A.Ch. 61, 504). Carnegie 
(0. N. 00, 113) obtained PbO.j.HjO by long-con- 
tinued fu^on of PbO in KOH, solution in water, 
and careful neutrali-sation by dilute H.jSO,Aq 
(v. Hydrates of lead peroxide^ infra). — 7. By 
oxidising PbO by an alkalincxsolution of KMnO^ 
(Eoynoso, C. li. 32, 040).— 8. By electrolysing 
strongly alkaline solutions of Pb salts, the hy- 
urate PbO.j.HjO {q.v.) is deposited on the positive 
electrode (Becquerel, .4.(7/i.[3J 8,405). By slowly 
electrolysing a solut on of 1 pt. Pb(NOJj in 8 pts. 
water, Wernicke obtained PbO, {P. 141, 109). — 
9. PbOj is oWained, mixed with PbO, by shaking 
basic Pb acetate with HjO^Aq (Sohonbein, J. pr. 
75, 88 ). 

Preparation.— 1. Very finely powdered Pb 
acetate is boiled with a filtered solution of bleach * 
in|l powder, the liquid being poured olT, and fresh 
solution added from time to tinfb, until no Pb is 
found in solution ; the residue is wasMbd with 
very dilute HNO.,Aq, and then with«hot water, 
and dried at a low temperature (Boljigcr, J. pr. 
73, 493). — 2 . Fehrmann {B. 15, 1882) recom- 
mends to add a filtered solution of bleaching 
powder to cone. PbOLAq at 60 ' to 60®, until a 
few drops of the supernatant liqdid cease to show, 
a brown colour when rfltere^ and to wiish the 
pp. out of contact with air. • 

Properties. — A dark puce-brown powder ; 
black according ^o Fehrmann (B. 16, 1882). 
The native compound forms metal-like, lustrous^ 
iron-blook, hexagonal crystals ; ^.G. 9*392 to 
9*448 (Breithaupt, fpr. 10, 508). When heated, 
PbOj gives Pb,0, and 0, and at a higher tem- 
peratum it is resolved Into PbO and 0. Beadilv 


parts with O to oxitWsable bodies, e.g. rubbed 
with P or S vivid combustion occurs; sugar 
and gallic acid &o, are ignited by tieiii ra- 
tion with PbOj. Aoidf generally react with 
PbO, to form salts of PbO ; cold cone. HClAq 
seems to produce PbCI,, and Solutions of PojO^ 
in glacial acetic and phosphoric acids probably 
dbntain salts corresponding Vith PbO, (v. Re- 
actions^ No. 9). PbO.j reacts with strongly basic 
oxides as an acidic oxide to form plumbates 
M'jPbO., (v. infra, Plumhatcs). On accoun^of 
its readiness to part with 0, PbO.j is largely 
used for forming a surface on which to strike 
‘ safety * matches. 

Reactions. — 1. Heated, easily goes to Pb.,0, 
and O, and at a higher temperature to PbO and 
O.— 2. Boadily gives up \ of its O to easily oxi- 
dised bodies, either at the ordinary tcmperiT-tiiro 
or by slightly heating ; e.g. when PbOj is rubbed 
Avitl) an equal weight of II.jC.jO 4 , HD, COj, and 
PbCOa are formed; PbO.j rubbed with fpt. sugar 
or i pt. tartaric acid oxidises these rapidly, 
causing ignition ; P is oxidised and ignited when 
rubbed with PbO.j {v. Bottger, A. 34, 94).— 

3. Sulphur dioxide is rapidly absorbed by PbOj, 
with rise of temperature and production of SO,. 

4. Potussinm iodide is decomposed with libera- 
tion of I. — 5. Pb0.j reacts with a dilute solution 
of potassiufn feirocyanide to form K^FeCy^^ro- 
vided the KOH produced in the reaction is 
neutralised by CO.j ; with cono. potassium ferri- 
cyanide solution in presence of KOH, KiFeCy^is 
formed. — 0. By digesting PbO.j with ammonia 
solution, PbO, H.jO, and NH^NOs produced. 

7. Not acted on by cold nitric or sulphuric acid ; 
with hot cone. ILSO, gives PbS 04 and O.— • 

8 . Gobi cone, hydrochloric acid in excess dis- 
solves PbO.j, producing a yellow liquid which 
evolves Cl on heating and gives a pp. of PbClj ;* 
alkalis, alkaline carbonates, and alkaline earth 
oxides and carbonates j)pt. Pb0.j from this solu- 
tion ; the solution almost certainly contains 
PbCl, {v. Lead tetrachloride, p? J2C). Hot 
HClAq evolves Cl and forms PbCl,. — 9. A basic 
acetate derived from PbO.j is said by Jacquelain 
{J.pr. 53, 152} to bo obtained by dissolving red 
lead in glacial acetic at id at 40® and cooling; 
J. gives the formula Pb 0 ,j(Cill 30;,)3 [0 - 8, C ^ cj 
[old notation] to the crystals which form. These 
crystals are unchanged in acetic acid ; on drying 
between paper, or on adding water, they are 
resolved i*to PbOjand acetic acid. Similar salts 
derived from PbO.j are obtained by dissolving 
red lead in very conc.^phnsphoric and arsenio 
acids, but the salts are very unstable (J. l.c. ; cf. 
Red oxide of lead, Reactions, No, 6, p. l^D).— 
i3. Heated with phosphorus trichloride, PbCl 2 » 
POCI 3 , and Pb(Hjl»().<), are formed (Miohaclis, 
J.pr. [2] 4, 449).*'~-li. Heated in chlorine, btv- 
mhie, and iodine, the compounds PbiC^O, 
Pb,J[)r„Oj, and Pb,il,0„ respectively, are ob- 
tained: heated in chlorine and air, bromine 
and aw, Olid iodiHe and air, the products are 
Pb, 3013,04, PbiBr.Oj, and Pb„l46,„f ro.snootively 
(Cross a. Sigiura, 0. J. 33 405). -^12. PbO.j reacts 
with alkalis to form compounds in which PbO, 
forms the negative radicle ; e.g. the salt K^PbO, 
may be obtained from a solution in cone, hoi 
KOHAq {v. infra, Plumbates). 

Hydrates op lead peroxide. (1) PbO,.H,(X 
This hydrate is formed, as* a brown pp., by ^0 
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loWing PbO in molten KQH, heating in air fora 
eODfiiderable time, dissolving the KaPbO, pro- 
dnoednin cold water, and exactly neutralising by 
dilate H^SO^Aq (Carnegie, G. N. 60, 118). It is 
also probably obtained, at the positive electrode, 
by Ifao electrolysis'of strongly alkaline solutions 
of Pb salts (Uecquercl, A. Ch. [8] 8, 405). By 
electrolysing an alkaline solution of Pb*No 
tartrate, Wernicke (P. 141, 109) obtained a lus- 
trous blue-black film, wliich had the composition 
PbO.^.H,j,0, S.G. 6-2G7. (2) According to Car- 
nelfey a. Walker (G. J. 63, 85), ppd. PbO^ after 
drying in the air for 10 days has very nearly the 
composition SPbO.j.H^O ; at 230° this hydrate is 
changed to PbO,. 

—PbOj reacts with acids as a 
basic peroxide forming salts corresponding with 
PbO-; in some cases unstable salts derived from 
PbOj appear to be produced {v. supra. Lead 
peroxide, Beaciious 8 and 9). PbO,^ also re- 
acts wi^ alkalis as an acidic oxide to form 
salts M’^bO, known as plumbites. Fremy 

B, 16, 1109) obtained colourless crystals of 
K.J*b03.3H,^0 by dissolving PbO.^ in boiling very 
oonc. KOHAq, adding a little water, and placing 
over H3SO4. Seidel (/. pr. [2] 20, 200) obtained 
the salt by addin?? PbOj to molten KOH con- 
taining a little water, dissolving the fused mass 
in wtter, and evaporating over ILSO, in vacuo. 
The crystals form quadratic octahedra, a:c 
•» 1:1*2216; they are decomposed by water with 
separation of PbO^. A corresponding Na salt is 
known. Solutions of these salts are said to 
yield pps. of plumbitcs when added to solutions 
of various metallic salts, K^PbO^ is also pro- 
duced by dissolving PbO in molten KOH and 
heating in air (Becquerel, A. Oh. 51, 604 ; Car- 
negie, C. N. 60, 113). Crum obtained a plumbite 
*i)f Ca by digesting P^NOa)^ with CaO and bleach- 
ing powder (A. 65, 213). For Plumbates v. 
Kassner (Ar. Fh. 232, 375 [1894].) 

I%ad, oxybromides of. Several oxybromides 
of Pb are knovjn. The compound PbO.PbBr^ is 
formed by heating PbEr^ in air so long as white 
fumes are evolved ; also bynligesting PbBrj with 
solution of Pb acetate. By heating PbO in Br 
vapour, Cross a. Sigiura obtained Pb,Br,,0.j; and 
by heating the same oxide in a mixture of 
Br and air they obtained Pb„Br,02 (G. J. 33, 
406); from PbOj, they obtained Pb,Br,|Oj by 
heating in Br. 

Lead, oxychlorides of. PbClj ands.PbO very 
readily combine when heated together to form 
oxychlorides from which HNO^Aq dissolves out 
PbO. 

PbCl,.PbO : occurs native as matlockite, S.G. 
7*21 (&reg, P. M. [4] 2, 120 ; Rammelsberg, P. 
76, 141) ; 'foi-med by heating PbClj in air until 
fumes are no longer evolved ; •also by dkmsting 
freshly ppd. PbCl^ with cold Pb acetate soVition 
(the oxychloride thus formed is (PbCl3.PbO)2:HjO 
according to Brandos, A. 10, 273) ; also (w\th 
H^O) by partial ppn. of PbCl.>Lq by GaOA^, thus 
prepared it » (used as a pigment {Pattinson^i 
Vjhite lead). 

PbCU2PbO: occurs* native as mendipite, in 
yellow-wnite trimetrio prisms, S.G. 7 to 7*1; 
. formed, acoording to Ditto (G. B. 94, 1180), by 
gradually adding KOHAq to PbOl, suspended in 
Wgter, or by adding EOLAq to Pb0.fl;H,'0. 
^Pb 04 . 8 Pb 0 : the hydrate with 4Bft U 


formed by adding NH^Aq to PbCI^Aq ^erzeliut); 
also by mixing NaCl with PbO, making into t- 
paste with wate^, and allowing to stand; the 
product of this reactidO) ' when washed and 
heated, gives a yellow powder, known' as Tur- 
ner’s yellow, which is probably PbClj.SPbO. The 
hydrate PbCl2.3PbO.H2O was obtained by Voigt 
{Ghcm. Zeitung, 18, 695) by dissolving PbO in 
MgCljAq, filtering, and evaporating. 

PbCl2.7PbO : a lustrous, g61den-yellow, crys- 
talline mass, obtained by melting together 1 pt. 
pure NH^Cl and 10 pts. pure PbO, pouring off 
from a little Pb (formed by the reducing action 
of NH3 set free by the PbO acting on NH^CI), 
and allowing to cool ; known as CcLssel yellow. 

By heating PbO in a neixture of Cl and air. 
Cross a. Sigiura obtained PbgCl,,0 {O.J. 83, 405), 
by heating PbOj in Cl the product was Pb4Cl,0, 
and by heating Pbp.^ in a mixture of Cl and air 
the compound PbjaCIajO, was obti^ined. 

According to Andr4 (A. Ch. [6] 8, 104) 
PbC^PbO, PbCl2.2PbO, and PbC^SPbO are ob- 
tained by ppg. PbClj by KOHAq. 

Lead, oxycyanide of ; v. vol. ii. p. 841. 

Lead, oxyiodides of. Several oxyiodides of 
lead are known. Pblj.PbO.HjO is formed by 
adding KIAq to excess of Pb acetate solution and 
dige.sting the pp. in the liquid pit is a yellowish- 
white powder, insol. water (Brandes, A. 10,269; 
cf. Ditte, G. B. 92, 146). Other oxyiodides, de- 
scribed by Kiihn {Ph. C. 1847. 693) and Denot 
(/. Fh. 20, 1) are Pbl2.2Pb0.H20,Pbl2.3Pb0.2H20, 
and PbL.5PbO. Cross a. Sigiura (G. J. 38, 405) de- 
scribe the oxyiodides PbjiIiOjojPbpIjOs, PbuIpO,, 
and PbpI^Oa, obtained by heating PbO*, and PbO, 
in 1 and air, and in 1 only. 

Lead, phosphide of.. No phosphide of Pb has 
been isolated with certainty. Pelletier (A. Ch. 
[2] 13, 114) said that Pb takes up c^l6 p.c. P 
when P is thrown on to melted Pb, or when Pb 
filings are strongly heated with glacial phos- 
phoric acid, or PbCl^ with P ; but the experi- 
ments of Cloud (in Percy's laboratory) make it 
doubtful whether Pb and P combine. Acoording 
to H. Rose (F. 24, 326) a brown pp., consisting 
of a phosphide of Pb, is obtained by passing PH, 
into Pb acetate solution. 

Lead, salts of. Compounds formed by repla- 
cing the H of adds by Pb. Pb forms one series 
of well-marked salts, PbXa, where X « Cl, NO,, 
iS04, 5ABO4, Ac. PbCl, very pro- 

bably exists in a solution of PbO^, or Pb,04, in 
cold cone. HClAq ; and Pb0(C.2H,0,)2 is sai^^o 
have been isolated; these two s^ts belong to. 
the series PbX^, corresponding with the oxide 
PbO,. Very many basic salts of Pb are known, 
and a considerable number of double salts. The 
formulsB of the Pb salts are determined from 
analyses, comparison with the salts and com- 
pounds of Sn, Ge, and Si, and from the vapour 
densities of PbCl, and PbMe^. The following 
kre the iobief salts of Idad (v. Oabbonatbs, Ni- 
TBATES, Sulphates,' Ac.) : Anthnonate, arsenate 
i^nd -ite, borate, bromate, carbonates, chlorate 
and -ite, chromates, dithionate, hypophosphite, 
iodate, molybdate, nitrates and -ites, pen&thio- 
nate;^ ^erchloKate, periodates, phosphates and 
-Ue, s^hates and -tie, seUnftte and -ntet SiHeoies, 
thiosulphate, trithionaiet tmgstatsB^ 
vanames. 



LEAD OfiOANIO DERIVATIVES. 188 

taftd, fAanido of, Pbl|a. * Occurs native os the PbS ia Beparate4-~6. Boiled with dilute 
dauathaUte in the Hartz, Ac., the Pb* being nitric (tcid Pb(NO,),, 8, and NO are produced: 
oometimes partly replaced by Go, Cu, Hg, Ag, fuming nitric acid forms PbSO^ and 8. and 
Ac.; S.G. 7 to 8*8 (H. Bose, P. %, 416; S, 281 ; sometimes Pb(NOj) 3 . — fl. Cone, ^drotmlovic 
BtromeyeP, P. 2, 408i; Kersten, P. 46, 265). acid forms PbCl^ and 8. forms 

PbSe is produced by heating the constituents in FbCl^and PbS 04 . — Slowly r^cts with chlomna 
the ratio Pb:Se ; it forms a porous, grey, soft to form PbCl, and S^Clj. — 10* By long fuaUm 
mass ' (Berzelius) ; melted under borax small 7^ and nif re PbgO^ is produced (Oarnegio, 

regular crystals are obtained, S.G. 8*154 (Little, C, N. 60, 113). — 11. Heated with lead, subsul* 
A. 112, 212). HcAited in air Se is vaporised, phides {q.v.) Pb^S and Pb.^S are formed, 
then a little PbSe, and a residue of basic selenite Combinations . — With lead chloride to form 

of Pb is left; cold HNO^Aq dissolves Pb, leav* the sulphochloride (q.o.) BPbS.PbCl,. • 

ing Se. Lead sdbsulphideb. Pb^S and Pb.^S. Said to 

•Lead, telenooyanide of, Pb(SeCy)a ; v. vol. be formed by heating together PbS and Pb in the 
ii. p. 348. proper proportions {v. Bredberg, P. 17, 274) . PbgS 

Lead, silioofluori^p of, Pb(BF 4 ) 2 . Long is also formed, according to Bcrthier {A. Oh, 2] 
mismatic crystals ; by diwolving PbO in 22, 240), by heating PbSO^ in a crucible lined 
HBF^Aq and evaporating to a syrup ; partially with charcoal. 

decomposed by water or alcohol (Berzelius, P. Lead persulphide. Addition of K penta* 
2, 113). sulphide to solution of a Pb salt gives a blood* 

Lead, sulphides of. Besides PbS, which is red pp. which is quickly changed, even in the 
a well-marked compound, two subsulphides, liquid in which it is produced, into its and S. 
Pb^S and PbjjS, probably exist; there are also Berzelius gives the formula PbSj to the per- 
indications of the formation of a persulphide. sulphide. 

Lead sulphide. (Lead tnonosulphide. Plumb- Lead, sulphochloride of. SPbS.PbCl,. Ob- 
oua sulphide.) PbS. tained as a red pp. by passing a little HjS into 

Occurrence.— Native as (/aZeua ; crystallised a dilute Pb solution acidified, by HCl; Benisoh 
in monometrie octahed^;a, and cubic and rhombic (/.pr. 13, 130) obtained the compound by passing 
dodecahedra; S.(JR 7*25 to 7*7 (u. Neumann, P. H.B into a solution of 1 part Pb acetate ija200 
23, 1). parts water to which 20 parts HClAq, S.G. 1*168, 

Preparation.— 1. By mixing S with molten were added. Also produced as a yellowish-red 
Pb.— 2. By heating PbO with excess of S. — solid by digesting freshly-ppd. PbS with PbCLAq, 
8. By the action of HjS or an alkaline sulphide Decomposed by H^S with formation of PbS. 
on Pb salts.— 4. By passing CS« over Pb heated Boiling water partly dissolves out PbCl.^. 
a little above redness, crystals of PbS are formed Lead, sulphocyanido of. Pb(SCy).^ ; v. vol. iL 
(Pb thiooarbonate seems to be also produced) p. 350. Combines with PbBr^ and PbCL; v, 
(Gautier a. Hallopeau, G. R. 108, 111). — 5. Well- Lead broinosulphocyanidet and Lead chloro* 
formed crystals of PbS are obtained by passing sulphocyanidc^ pp. 125, 127. 

HjS into a solution of c. 3 grams rb(NOa )3 in Lead, thiocarbonate of. PbCSj. Formed* 
260 c.c. l(f p.c. HNOyAq at c. 15°; if only c. 1 p.c. by adding solution of an alkali thiocarbonate to 
HNO, is present the pp. is amorphous (Muck, .2^. a Pb salt (c/. Thiooarbonates, vol. i, p. 703). 

[2] 4,241).— 6. Crystalline PbS is produced by the M. M. P.«M. 

action of PbO on thio urea fileynolds, G. J. 46, LEAD, WHITE. White lead is a hydro- 
162). Addition of H.B to a Pb salt in pros- carbonate of Pb varying in composition ; v. vol, i. 
ence of HGlAq sometimes produces a red pp. of p. 600. 

SPbS.PbClj,; on warming and passing in more LEAD OBQANIC DEHIVATIVES. 

H.jS, PbS is formed.— 7. Winssinger {Bl. [2] 40, Lead triniethyl salts. Chloride PbMegCI. 
462) obtained an aqueous solution of colloidal Formed by the action of boiling aqueous HCl on 
PbS by ppggiby H^S .a very dilute solution of a PbMe^ (Cahours, A. Oh. [3] 62, 267 ; A. 122, 48). 
Pb salt, and dialysing ; the solution was reddish- Long needles resembling PbCl.,. May be sub- 
brown. ^ limed. M. sol. boiling water and alcohol. Con- 

Properties, — Lead-grey crystalline solid, as verted into PbCL by long boiling with HOlAq. 
prepared by fusion of Pb«and S; S.G. 7*60S Browtde PbMe;,Br. More soluble than tht 
(Kirsten, S, 66, 394). A brown-black powder, as chloride. • 

l^epared by ppn. by HjS : S»G. 6*924 at 4° Jorfide PbMejl. Obtained by adding iodint 
(Playfair a. Joule, 0. L 1, 137), 6*77 (Schneider, to PbMe^ till the odour becomes permanent. 
J, pr. [2] 2,91). Molts at full red-^eat out of White mass, crystallising fioin water in® long 
contact with air, and is said to sublyiie un- colourless needles which may be sublqned. SL 
changed. Insol. in dilute acids, cau^ic alkalis, sol. water, v. sol,, alcohol. On distillation with 
and alkaline sulpj^do solutions. solid KOU it yields PbMe^OH, a strong basic oil 

Rea^tiofis. — 1. Heated in air evolves SO.^ and smelling like oil of mustard solidifying m 
forms Pb and PbSO^ and som^ PbO (Descotils, pri.fms. 

A. Oh. [2] 65, 441). — 2. Heated with lead'nipnoxidd Lead tatra-methyl, PbMe^. (110°) (B.). V.D. 

forms Pb Md SO,; Pb and^SO^ ate also pro- 9*62 (calc. 9-26). S.G. ^ 2*034. .From Mel and 
auoed by heating with lead sulphAte; if little an alloy of lead (5 pts.) and sodiiun (1 pt.), or. 
PbS IB heated with much PbSO^ the chief pro- better, from PbCl.^ and ZaMe, (Cahours). Colour- 
aucts are PbO and SO, {v. Lead; Formati»% less liquid, having a camphor-like odour, insol. 

1 im^, p. 122). — 8. Melted yith acrap iron water, sol. alcohol and ether (Cahours). Acoord- 
f^m^.— 4. Hea^ in ateam ing to Butlerow it smells like strawberries or 
? mould. It does not unite directly with ohlor* 

b. Heated with oihiiliiMcarhofiateshiilf the Pb of ine or iodine, but is decomposed thereby. e.a. 



184 LEA 5 ) ORGANrC DERIVATIVES. 


PbMe« + la - PfaMe,! + Mai. Acids convert it into 
OH4 and a salt of PbMe,. 

jM-plumbic hexa'Cthide, PbalilV Lead tru 
ethyl. S.O. ® 1*471. Formed by adding sodium 
(1 pt.) to molten lead (3 pts.) and mixing the 
codied and powered alloy with EtI in flasks 
provided witli inverted condensers. When the 
first violent action has ceased the product ^is 
freed from EtI by distilling at 100°, and the 
residue extracted with ether (Klippcl, J. pr. 81, 
287; cf. L6wig, J.pr. GO, 304; A. 88, 318), 

Properties. — Yellowish mobile oil, insol. 
water, v. sol. alcohol and ether. Decomposed on 
distillation. By exposure to light, or by pro- 
longed boiling with water, it decomposes with 
separation of metallic lead. When exposed to 
the air in ethereal solution it absorbs O and CO^ 
with formation of (PbEtj).D and (PbEy.COj,. It 
combines with iodine forming PbEt^I. 

Lead triothyl salts. Chloride PbEt,Cl. 
Obtained by adding BaClj to a solution of 
(PbEUnSOj in alcohol, or by treating (PbEta)20, 
(PbEt;,).jCOjj, or PbEt^ with HCl. Beautiful long 
needles, giving off a pungent odour when heated, 
presently decomposing with separation of PbClj 
and metallic lead. — PbEtjHgClj : white nacreous 
scales (from hot alcohol). — (PbEt,Cl)oPtCl, : 
copper- red crystals, si. sol. water, m. sol. alcohol 
and«ether. 

Bromide PbEt^Br. Long needles (from 

ether). 

Iodide PbEt,I. From Pb.^Et<, and iodine, 
or from (PbEts)^^©^ KI. Sol. ether and 
very unstable, the ethereal solution quickly de- 
positing Pblj. 

Cyanide PbEt,,Cy. From PbEtaCl and 
KCy in alcoholic solution at 100°. Prisms (from 
ether). 

•• ifj/droictde PbEt3(OH). Phom the chloride 
by treatment with moist Ag.O or by distillation 
with KOH. Needles, si. sol. water, v. sol. alco- 
hol lind ether. Has strong alkaline reaction and 
caustic taste.,, yaponifies fats ; ppts. ferric, cu- 
pric, and argentic oxides from their salts. Ppts. 
alumina and zinc oxide, tbe pp. dissolving in ex- 
k cess of the precipitant. Expels NH3 from its salts. 
Absorbs atmospheric CO.^. Fumes with HCl. 
When heated it gives off white vapours which 
powerfully excite sneezing. 

Carbonate (^PbEy-^COj. Small hard crys- 
tals, nearly insol. water, el. sol. alcohol and 
ether. Has a burning taste. ^ 

Nitrate PbEtsNO,: unctuous crystalline 
mass, decomposed bj* heat with slight detona- 
tion. V. sol. alcohol and ether. — (PbEy^SO, : 
from the oxide and H.^SO,. White crystalline 
pp.,*'nearly insol. water, alcohol, and ether,rv. 
sol. alcohol mixed with H^SO, or HCl, from 
which solution it separates imoctahedra. 

Phosphate (PbEt3)j,P04 : stellate groups of 
crystals, v. sol. water, alcohol, and ether. 

Sulvhocyanide PbEtaSCy: crystals, • sol. 
water, alcohol, and ether, t. r • 

The fpr^ate PbEtaCHOs, acetate 
PbEtjOjHaOj, bntyratePbEtjO^H^O^, oxalate 
(PbEtsLOaO, aq, tartirate PbEtaO^HjO, (dried 
at 100°), and benzoate are crystalline. 

Lead totrethide, Pb£t.. Mol. w. 823 
(0. 200°) ; (162° at 190 mm.) (B.). S.G. 1-62. 

PrcparaHon,~PhC\i is added io ZnEt, as 
long as reaction occurs. The PbEt, is distilled 
a ' 


with steam. 2Zn]fit2^ 2Pb04 « + SPbEt, 

and then 2PbEtj « Pb + PbEt, (Buokton, P. 3f. [ 4 ] 
18, 212; 17, 282 ; A. 109, 218 ; 112, 220 ; Frank- 
land a. Lawranhe, C. tl.c35^244). 

ProperUes.—Oilt not tdocomposec> by water 
or by gaseous NH,, COjj, CO, OaN,, NO, 0, 01 
H2S. Partially decomposes at 200°. 

Beactions.—l. Gaseous SO, reacts forming 
diethyl sulphone and lead ethyl sulphinate : 
PbEt^ + 3SO2 - Et^SO., + (EtaOJ^Pb. — 2. Iodine 
forms PbEtal and EtI.— 3. Cone. HOI forms 
PbEt^Cl and ethane. 

Di-plumbic hexa-isoamylide, Pb2(C3H,,),. 
Prepared like the corresponding Pb^Et,, usirfg 
isoamyl iodide (Klippel). Oil, with irritating 
vapour. Detonates with^HNOg. 

Lead tri-isoaigyl salts. Chloride 
Pb(C.H„)3Cl : from tho oxide and HCl. White 
needles. 

Iodide Pb((?iH„)j,I from Pb2(OjH^,), in 
ether by adding iodine. [100°].*^^ Needles, ilisol. 
water. — Pb(C,H,,)3Hgl3 : golden laminae, insol. 
water, si. sol. alcohol and ether. — Hydroxide 
Pb(CJI,,)30H, viscid mass, fnsol. water, sol. 
alcohol and ether. Feebly alkaline, ppts. ferrio, 
but not cupric and silver salts. 

Lead tetra-phonyl Pb(C.,H5)4. [225 J. S.G. 
^ 1*530. Propaved by bpiliug 500 g. of an 8 p.c. 
alloy of sodium and lead with 500 g. of bromo- 
benzene and 20 c.c. of acetic ether for sixty 
hours (Polis, B. 20, 71C, 3331. Small needles 
or dimetric prisms ; a:c = 1: *381. Decomposes 
at 270°. V. si. sol. alcohol, other, and HOAc, 
m. sol. benzene, CHCl;, and CSj. Heated with 
HClAq at 230° it yields PbCI.^, benzene, and 
chloro-benzone. 

Lead diphenyl salts. Chloride PbPh2Cl2. 
Formed by passing chlorine into a solution of 
load tetra-phenyl in CS.^, or by ppg. PbPhiNOj), 
with KCl. White powder, insol. alcohol and 
ether ; v. si. sol. benzene. 

Bromide Pbrn^Br^. From lead di -phenyl 
nitrate and KBr. •White powder, which decom- 
poses before fusion. 

Iodide Pb(CJIJ.;[2. [c. 103°]. Formed by 
adding iodine to a solution of lead tetraphenyl 
in chloroform (Polis). Golden plates, sol. chloro- 
form, benzene, and alcohol. 

Nitrate Pb(C,Ty2(NO,)2 2aq.^ Obtained by 
gradually adding lead tctra-phenyl to boiling 
HNO3 (S.G. 1*4). Small lustrous plates (from 
water). V. sol. hot water and alcohol. Detonates 
i.wlicn heated. Boi^ng its aqueous solution pro- 
duces a pp. of the basic salt Pb(0BHj)2(N03)(0H) 
as a white powder which detonates when hetfted. 

Omde PbfCjHj).^. Obtained by boiling 
the nitrt^ witli aqueous NaOH (Polis, B. 20, 
3332). „ White powder, insol. alcohol, ether, and 
benzene. ‘ 

Oxy-cyanide Pb(CgH5)2Cy(OH). From the 
nitrate in aqueous solution and KCy. White 
powder, insol. grater, alcohol, and ether. 

’ Bib(C«H3).2(SCy)2. Formed 

by adding^ amm6niam sulphooyanide to ao 
aqueous soSution of the acetate. White powder 
insol. water and ordinary solvents, 
p • Phosphate (PbPh2),(P04)2. Formed bj 
adding sodiiqn phosphate to an aqueous sola* 
tion of the nitrate. Whi^ pp., insoL usaai 
solvents. 

Oxif’Carbonate Ppd.ai 
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A idbitd InAlnble powder adding Ka,(S), to 
Bolntions of salts of lead diphenyl. 

Chromate Pb(0A)20rO4. From the 
nitrate and ^llow pp^, insol. water. 

Sulphide Ph(Og|[J.4S. From the acetate 
and H2S. Yellow prisms, si. sol. alcohol; y. 
sol. benzene. Decomposes between 80° and 
90 ^. 

Formate Pb(0gHj)2(CH02)2 aq. From lead 
tetra-phenyl Bn4 concentrated formic acid. 
Needles. Melts above 200°, with decomposi* 
tion. 

Acetate Pb(0uH5)2(02H302)2 2aq. From 
lead tetra-phenyl and glacial HOAc (Polis, B. 
20, 3333). Prisms, v. sol. water containing 
acetic acid. Melts at 193° when anhydrous. 

Lead tetra-p-tolyPPb(C,H,)4. [240°]. S.G. 
^ 1'433. Prepared by hoaxing a mixture of 
8 p.o. sodium lead alloy (300 g.), p-bromo- toluene 
(120 g.), toluene (40 g.), and acetic ether (4 c.c.) 
io^ thirty heurs in an oil-bath, liepeated 
crystallisation of the product from benzene and 
alcohol yields lead tetra-tolyl and di-p-tolyl (A. 
Polis, B. 21, iM24). Small needles. Decom- 
poses at 254°. More sol. benzene, CS2 and CHCl, 
than lead tetra-phenyl. When heated with HCl 
at 200° it gives PbCIa and chloro-toluene. Cold 
cone. HNOj causes decomposition with blackening, 
buton adding leadtctrS-tolyl to boiling nitric acid 
(S.G. 1*4) the products are lead di-tolyl nitrate 
Pb(C,H,)2(N03)2 and nitro-toluene. I 

Lead di-p-tolyl salts. 

Chloride Pb(C,H,)20l2. Formed bypassing ; 
Cl into a solution of lead tetra-tolyl in CS^. 
Wliite powder, insol. alcohol and ether, si. sof. 
CHCI3, benzene, and CS2. Decomposed when 
heated. Converted into the corresponding 
nitrate by AgNO., in alcoholic solution. 

Bromide Pb(C,H,),Br2. From Pb(C,H,)4in 
CS2 and4)romine. llcsembles the chloride. 

Iodide Pb(C;H,)j2. From Pb(C,H,)4 and 
iodine, both dissolved in CS.^. Yellow powder, 

• more sol. chloroform and than the chloride 
or bromide. 

Nitrate Pb(C,H,)2(N03)2 2aq. Prepared as 
above. White powder composed of very slender 
needles; sol. water, containing HNO3, si. sol. 
alcohol. Detonates when heated. 

Oxy-nitrate Pb(C,H,)2(0H)(N03). Formed 
by heating the nitrate with water, or by adding 
ammonia to a solution of the nitrate in dilute 
HNO,. White amorphous powder. 

Chromate Pb(C,H,LCr04. Insol. yellow 

S owder, ppd. by adding KjCraO, to a solution of 
le acetate. 

Sulphide Pb(C,H7)2S. l^ormed passing 
II-S into a solution of the acetate. Transparent 
yellow plates (from alcuhol-ben^ne), si. sol. 
alcohol and ether, v. sol. benzene,* CSj and 
CHCl,. Begins to turn brown at 90° and melts 
at 98°. It is decomposed by light. 

P1>(C,H,)2(CHQ2). Formed from 
and fomuo acid. Beautiful white 
needles, which at 233° blacken, aifft decom- 
pose. 7 

Pb(0,H,),(O^A)a2aq. [ISS-S”]. 
5?. PbAH,). to boiling ^DAo. 

a needles, more sol. dilute HCPAc 

0,A.O,. (.).Or.rfJic 
0“ JHorselhe aotd, [163° cor.], a *04 at 


acid. 


100° (Sohnnek). 0. (80 p.o. alcohol) *7 at 15° 
(Sohunok), S. (ether) i at 20° (Hesse) ; 1*25 at 
15° (Sohunok). Discovered by Sohunok in 1842 
and extracted from several liohens of the genera 
Lecanorat Variolaria, And Boccella (Sohuncki 
A. 41, 167; 54, 261; 61, 72; Bocbleder a. 
Heldt, A, 48, 1 ; Stenhouse, A, 68, 61 ; 70, 018; 
Strecker, A. G8, 108; Laurent a. Gerhardt, A. Ch, 
f8] 24, 315 ; Hobiquet, A, Oh. 42, 236 ; Hesse, 
A. 139, 22). Obtained by exhausting the liohens 
with ether, dissolving the greenish -white crys- 
talline residue left on evaporation in milk of 
lime, ppg. the filtrate with R^SOg, washing^the 
pp. with water, and recrystallising it from hot 
alcohol (Hesse). Stellate needles (containing 
aq). Almost insol. cold water. Decomposed by 
heat with evolution of CO2. A solution of 
barium lecanorate is not decomposed by CO,, 
FeClj, colours its alcoholic solution dark purple- 
red. An ammonincal solution of lecanorio acid 
forms white pps. with lead subacetate and with 
AgNOj, but the silver salt is quickly reduced, 
An alcoholic solution gives no pp. with alcoholic 
solutions of lead acetate, HgCl.^, or AgNO,, but 
with cupric acetate it gives an apple-green pp. 
When a solution of lecanorio acid is boiled it 
gives orsollic acid -f H^O =* 2C3Hg04. A 

solution of barium lecanorate yields, on boiling, 
first barium orsellate, and finally orcin CjHgO, 
and BaCOj. An alcoholic solution yieMs, on 
boiling, orsollic ether. An ammoniacal solu- 
tion acquires, on exposure to air, a splendid 
purple colour, through formation of orcein. 
Bleaching-powder gives a red tint, quickly 
changing to brown. 

Salt.—BskPi!' small stellate needles. 

Di-bromo-lecanoric acid CjgHjaBrjO,. [179°]. 
From lecanorio acid and Br in ether (Hesse). 
White crystals (from alcohol), insol. water. 
FeCl^ colours its alcoholic solution violet. Givifli 
off CO, on fusion. 

- Tetra-bromo-lecanorio acid C,gH,„Br40,. 
[167°]. From lecanorio acid and excesf of Br 
in ether. Pale yellow prisms (from alcohol), v. 
sol. alcohol, ether, and alkalis. FeCl, colours 
its alcoholic solutibn purple. Boiling baryta- 
water decomposes it. 

LECITHIN 044HR,0gPN (Von Lippmann, B. 
20, 3201); O^iHygOgPNaq (Diaconoff). Protagon. 
Occurs in the eggs and milt or soft roe of the 
carp and herring, the yolk of poultry eggs, the 
brain of man, sheep, and domestic fowl, bile of 
pigs, nAn, and oxen, retina of oxen, blood, 
yeast, milk, butter, radicles of sprouting lupin 
seeds, maize, peas, whdkt, beet-root, (Gobley, 
J. Ph. [3j 9, 1, 83, 161 ; 11,409 ; 12, 5 ; 17, 401 ; 

.18, 107; 19, 406; 21, 241; 30, 241; 38, 161; 

fStrocker, A. 123, 366 ; Z. [2] 4, 437 ; Kodweiss, 
A. 59, 261; Diaconoff, Z, [2] 4, 164 ; Liebreioh, 
A. 134, 29 ; Cahn, H. 6, 216 ; Hoppe-Seyler, JS, 
2, 427 ; 3, 378 ; J. 1866, 698, 744; Hermann, Z. 
1^66, 250 ; Schmidt-Mulheim, J. Th, 1888, 166 ; 
Schulze a. Barbieri, J. pr. [2] 27, 868 ; H. 18, 
865;* Hiftkel a.*Schlagdenhauffen, O. B. 108, 
388 ; Copeman a. Winston, J. •Physiol. 10, 218). 

Pr^ratum . — 1. Yolk of egg is extracted 
with alcohol-ether, anA an alcoholic solution of 
platinic chloride is added. A compound of le- 
cithin and platinic chloride is ppd., and this is 
agitated with Ag_,0, the filtrate freed from silver 
by H4S And evaporated (Strecker).— 2. Brain is 
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ezhAtiited with ether, and the residue extracted 
with absolute alcohol at 49°, The alooholio ez> 
thust is coded at 0^ and filtered, and the pp. of 
lecithin and oerebrin collected, washed with al- 
cohol, and treated with ether. The ethereal 
solution of lecithin is evaporated (Diaconoff).— 
8 . Bbet-root is extfftcted with ether-alcohol, the 
ether evaporated and the residue dissolved in 
alcohol and ppd. by platinic chloride. The ppf 
is decomposed by H^S (Lippmann). 

JRrqperlies . — Hygroscopic wax-like substance, 
which swells up in water and is v. sol. alcohol, 
eth$r, chloroform, and oils. Boiling with baryta- 
water produces glycero-phosphorio acid, neurine, 
and a fatty acid (stearic, oleic, or palmitic). 
According toDiaconofi lecithin from brain may 
be separated by dissolving in alcohol and cool- 
ing to — 10°, into a stearo-lccithin which sepa- 
rates and an oleo-lecithin which remains in solu- 
tion. According to Strecker the decomposition 
by baryta may be represented thus : — 

f C,H„PO« + 0,H, jNO, 
or 

^21,48^^40 H4^oNP + SHjO = 

20„H,,_,0, + C^H^PO^ + C,H,,NO, ; 

thus stearo-lecithin would be Cj^Hu^OpNP, while 
oleo-lecithin would bo O^^H^^OeNP and might be 
written 

^,sBP«0,)AH»0.P0(0H).0.C^H,.N(CH,),.0H. 
The particular lecithin examined by Strecker 
appeared, however, to bo C^jH^^OuNP or to con- 
tain one oleyl and one palmityl radicle in place 
of the two oloyls in the above formula. That 
the neurine is not present as a base appears 
from the observation that lecithin is hardly at- 
tacked by dilate flO p.c.) sulphuric acid (Gilson, 
JST. 12, 686). The neurine salt of di-stearyl- 
glycero-phosphorio acid appears therefore not 
ttfbe a true lecithin (v. Glycerin). According to 
Lippmann the base obtained by boiling beet-root 
lecithin* with baryta is sometimes neurine and 
sometifiies betaine. The presence of lecithin 
enables a solutien of glucose to absorb oxygen 
from the air in the same way as an alkaline 
solution of that sugar (Nencki a. Sieber, J. pr, 
[2] 26, 17). 

Salts. — The hydrochloride is a waxy 
mass. — (0<aHg,0gPN)2PtCl, : yellow flocculent pp. 
V. sol. ether, chloroform, and benzene, but ppd. 
from these solutions by alcohol (Strecker). — 
CdCli gives a pp. in a solution of lecithin in 
ether-alcohol. ♦ 

lEDITAKKIC ACID Occurs in 

the leaves of the marsh nl^ild rosemary (Ledum 
palustre) (Willigk, A, 74, 363; Rochleder a. 
Schwartz, A, 74, 366; Z. 1866, 382; Thai, J, 
1883, 1401). Prepared by ppg. the alcoholic 
decoction of the leaves with water, and the 
filtrate with lead acetate. The pp. is dissolved 
in dilute HOAc, filtered, heated to boiling, and 
ppd. with lead subacetate. The pp. is sus^ 
pended in water and decomposed by H,S, 
and the filtrate evaporated in a^current^of CO^i. 
Reddish powder, ‘V. sol. water and alcohol. 
FeCl, colours its aqueous solution dark green. 
Lqad acetate and SnCl4 gtve yellow pps. Boil- 
[z^ dilute H^SO; forms ledixanthin but no 
lugar. 

tcdizanthln OAOg is a reddish-yellow 
DOwdMTB ?• boL alkaliB. Its alooholio solution 


^ves^a reddish-brot^ pp. with lead dbetatS. Ott 
dry distillation it yields pyroeatechin. 

LEDDU OH. An oil obtained by steam dis- 
tillation from tho leaves pf Udum paVuatre, Ac- 
cording to Willigk (Site, 9, 802) consists 
of a terpene and of an oxygenated oil OmHimO,. 
Qrassmann (Rep, Pharm. 38, 68) obtained a 
volatile oil (1 pt.) and ledum-camphor (2 pts.). 
Frohde (J. pr. 82, 181) found the oil to oe acid 
and to contain a terpene (l(i()°) and an oxy- 
genated oil (241°). According to Trapp (Busa, 
Zeit. Plta/mi. 1874, 289) the oil when recently 
prepared is yellowish, viscid, lighter than water, 
and possesses a pungent odour ; when exposcid'' 
to air the greater part solidifies to a crystalline 
mass soluble in alcohol. The solution of this 
solidiliod oil (ledum camphbr) in H2SO4 is turned 
violet by HNO.,. Ivanoff (Bilss. Zeit, Pharm. 
1876, 677) found ledum oil to consist of a white 
crystalline mass saturated with oil. By repeated 
crystallisation from alcohol whWo prisms <of 
CjHbO.^ were obtained. These were in sol. water, 
v. sol. alcohol, ether, chloroform, and benzene, 
melted at 101°, boiled at 174°, and were dextroro- 
tatory in alcoholic solution. According to Hjelt 
a. Gollan (J5. 16, 2500) ledum camphor melts at 
101°, and has a vapour density 12*33 correspond- 
ing with the formula C25H.4O2 (calc„13*02), and 
sublimes in long white needles Bizza (/. B. 
19, 319) gives tho following properties for ledum 
camphor, [101°]; (292° i. V.); V.D. 

8*10 ; and states that A02O at 150° converts it 
into a sesquiterpene (264°), S.G. 2 *935, 

LEGUMIN V. PaoTEins. 
lEKENE C,Hy. [79°]. S.G. = *939. Forms 
the chief constituent of ozokerit or mineral-wax, 
from which it is isolated by distilling the wax 
in vacuo, dissolving the distillate in benzene, and 
precipitating with absolute alcohol (Beilstein a. 
Wiegand, B, 16, 1647). White glistening crystals. 
S. (96 p.c. alcohol at 16°) = *0105 ; S. (benzene 
at 16°) = *8 ; sparingly sol, in most other cold 
solvents, e. sol. hotiJbenzene and chloroform, 
j insol. acetone. It decomposes on distillation 
under ordinary pressure, but can be distilled in 
vacuo. It is very stable towards oxidising agents. 

LEMON OIL. Obtained by pressure from 
the peel of the fruit of citrue medica. Contains 
a terpene 0,oH„ (166°) (Blanchet a. Sell, A. 6, 
281 ; Soubeiran a. Capitaine, A. 34, 3l7) or (175°) 
(llegnault, J. 1803, 70 ; A. 62, 171). S.G. *85 at 
15°-22°. The terpene is dextrorotatory, [a]a 
-=109° (Kanonnikoll, Bn. 8, 299). According 
to Wallach (A. 227, 296) oil of lemon contains 
pinene and hosperj[dene (c/. Deville, A. 71, 848 f * 
Oppenheim, B. 5, 628). In examining the es- 
sential oir obtained by steam distillation from 
lemon peel, Tilden (Ph. [3] 9, 664) found the 
S.G. to be '8&2 at 20°, and the rotation + 69° in 
a column 100 mm. long. In this oil he found tere- 
benthene CipH,,, citrene OioH„ (constituting 70 
p.c. of the whole), oymene (6 p.o.), a dextrorota- 
tory body 0,oH„Or resemqj^g terpineol (over 
200°), a coinpound ether 0,^,^cO decomposed 
by heat into HOAc and 0,oH,*, and [116®] 

Tilden a. Dick, C. J, 67, 82). Th% citrene H76°) 
form^a terpene hydrate when treated with HNOa. 
Code. H^SO. converts it into an inactive hydro- 
carbon (176°). Bbuchardat a. ^ont (0, B. 101, 
383) find in essence of lemon a4erpone 0.gH|g 
(178°) with a rotatory power -¥ 105° imich yields 
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A BoUd hydroohioiida. Flavitzl^' (BL 

E t] 86, 171) found in a Commercial sample of 
mon oil ([a]o»+60°) a laBvorotatory terpene 
(165®) ; S.a. 12 .867 ; [aji, - -2g-8® which formed 
a IflDYoro^tory hjdroonloride [a]DB — 25*9®, but 
this was possibly anSdultorant. The oil from 
the peel of cirrus higamalia contains a terpene 
(178®) S.Q-. i2 -852 which is strongly dextro- 
rotatory, and forms a crystalline hydrochloride 
02,,H„2HG1 (De Luca, J. 1857, 481). 
LEPABGYLIu ACID v . Azrlaic acid. 
LEPIDEN AND ITS DEBIVATIVES. Most 
of these complex compounds were first described 
Zinin.' It is only recently that light has 
been thrown on their constitution. 

OfiyG- C.C.H. 

lepiden — || II 

• 0.H,.0 C.C,H. 

V 

(^traphenylflirfuran) (Zinin, Z. 1807, 313; 
Japp a. Klingemann, B. 21, 2934 n . ; cf. Dorn, 
A. 153, 358). Formed, along with benzil and 
oily matters, \^ien benzoin is heated with 1.^ 
times its weight of cone, hydrochloric acid 
(saturated at 8°) for 7-8 hours at 130 \ The 
product is washed with ether, which removes 
the oil and'benzil, e^er which it is recrystal- 
lised from boiling glacial acetic acid (Zinin). 
Also formed when bidesyl (hydro-oxylepiden), or 
isobidesylf is heated with cone, hydrocliloric 
acid for 2-3 hours at 130®-140® (Magnanini a. 
Angeli, B. 22, 865): 

CeH,.CH~OH.OJI. C„n,.C -C.C,H^ 
OA-CO CO.O.H. " 0«H,.0 ao,H. 

OH OH 

0«H,.C ~ C.C«H, 

II II +ha 

O^H^.O C.C,,H. 

V 

—Laminie [176®]. Volatilises at 220®. Insol. 
water, sol. 170 pts. of boiling alcohol, 62 pts. of 
ether at 17®, 28 pts. of boiling glacial acetic 
acid, 8 pts. of cold benzene. Boiling alcoholic 
potash is without action on it. Nitric acid or 
ohromio acfH oxidises it to * acicular oxylepiden * 
C.»H^O,. Chlorine has the same action; but 
bromine converts it into dibromlepiden. With 
phosphorus pentachloride it yields dichloj*. 
lepiden. • 

• Chlorlepiden CjjsH,aC10. ^By treating an 
alcoholic solution of dichlorlepiden with sodium 
amalgam for 24 hours (Dorn, A. 16f, 865).— 
Large needles [143°-146®], insol. Sther, si. sol. 
alcohol, V. sol. benzene. • • 

Dichlorlepiden CasHigClgO. Cannot bo ob- 
tained by posing chlorine into a boiling solu- 
tion of lepiden, as under these circumstances 
wicular oxylepiden* js formed (Zinin, J, B. 7, 
833). By heating togethAr equiU v^ights of 
lep^en and phosphorus pentachloride (Zinin, 
*'• 22). — Ngedles [169®], sol. 20 pts. boiling 

appeared for the most part In fllio 
guudan Chemieai Bodm. The author of 
2^ Indebted, for his eoenunt of this 
sobieol, to BeUstela's Han^wh dtr drgw- 


glacial acetic acid, 66 pts. boiling alcohol 
(95p.c.), y. sol. ctherf 

A dichlorlepiden described by Dorn (A. 158, 
855), and stat^ by him to melt at 156^ ip pro- 
bably identical with the foregoing. 

IsodiehMepiden CjtgHigCl^O. Formed, to- 
gether with hydrodichlorox;^epiden, by bdlling 
an acetic acid solution of * acicular diohlorozy- 
depiden ’ [202°] (Zinin, /.•!?. 7, 831), or of 
* sparingly soluble dichloroxylepidon,’ with eino- 
dust (Zinin. J. li. 7, 194).— Needles [106®], sol. 
174 pts. boiling alcohol (95p.c.), 12*5 pts. boiling 
glacial acetic acid, sol. ether. Oxidation don- 
verts it back into ' acicular dichloroxylepidon.* 

Pentachlorlepiden Ca^H.^CliO. By heating 
oxylepiden with excess of a mixture of phos- 
phorus pentachloride and oxychloride for half- 
an-hour at 200® (Dorn, A. 153, 355).— Indistinct, 
crystals [18G°], y. si. sol. alcohol, ether, and* 
glacial acetic acid, v. sol. benzene. 

HexacMorlepiden C2„H,,C1„0. By heating di- 
chloroxylepiden with the foregoing mixture for 
1 hour at 200° (Dorn). — Yellow amorphous sub- 
stance [80°-90°], V. sol. alcohol, ether, and 
benzene. 

Octochlorlepiden C^gHj^Cl^O. By heating di- 
chloroxy lepiden with the foregoing mixture for 7 
hours at 210° (Dorn),— Orange-yellow amorphous 
substance [97®], V. sol. alcohol, ether, and benzene. 

Dibromlepiden C^Hi^BraO. PreparW by 
heating a solution of lepiden in acetic acid with 
bromine (Zinin, Z. 1867, 315). Formed, along 
with hydrodibromoxylepiden, when ‘ acicular 
dibromoxylepiden * is treated with zinc and 
acetic acid (Zinin, J. B, 7, 330). — Laminte (from 
acetic acid) [190°] (Zinin), [186®] (Berlin) *, sol. 
480 pts. alcohol (94 p.o.), 44 pts. boiling, and 
66 pts. cold, acetic acid, 50 pts. ether. 

Oxylepiden C.^gHjoOj. Zinin has prepared 
three isomeric oxylepidens, which he distill^ 
guishes as ‘ acicular oxylepiden,’ ‘ tabular oxy- 
lepiden,’ and ‘ octahedral oxylepiden.’ 

1 . * Acicular oxylepiden' {dibenzoylsKlhene) 

OgHj.O— O.CgHg 0 

) j (Magnanini a. Angeli, B. 22, 

C«H,.CO CO.CgH. 

854 ; cf, Japp a. Klingemann, G. S. Pr, 1889, 
136). By oxidising lepiden with nitrio aoid 
(Zinin, Z. 1867, 314). By treating thionessal 
C23II20S (Berlin, A. 153, 131) or tolallyl sulphide 
CogHjoya (Dorn, A. 153, 362) with hydrochlorio 
acid and potassium chlorate. By digesting 
benzoin ewith dilute sulphuric acid (Limprioht 
a. Schwanert, B. 4, 337). In order to prepare 
it, 1 pt. of lepiden is Suspended in 10 pts. of 
boiling glacial acetic acid, and a mixture of 1 pt. 
of acetic acid with 3 pts. of nitrio aqid (S^O. 1*^ 
^8 added (Zinin, l.c.). — Yellow needles [220®], 
iiisol. watei, almost insol. other, sol. 200 ptfl. 
of boiling alcohol (94 p.c.) and 22 pts. boiling 
glacial acetic acid, v. sol. benzene. When heated 
to 340® it is converted into * tabular oxylepiden * 
alnng with a little * octahedral oxylepiden.* 
Chrofiiic ttnhydrMe in acetic aoid solution oxi- 
dises it to dioxylepiden Zino and 

acetic acid reduce it to lepiden. Heating with 
hydriodic acid has th^ same effect (Dom), aim 
distillation with zino-dnst (Berlin). In the 
formation of lepiden by reduction, the oxylepiden 
is probably first converted into hydro-oxylepiden, 
which then parts with water, yielding lepiden 
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(r. supra). Sodium amaifsram, acting on the 
acetic acid Bolation, rediices it to hydro-oxy^* 
lepiden (Zinin). When heated with 

benzoin it is reduced to lepiden, whilst the 
beuz(Sn yields benzil ({jimprioht a. Sohwanert, 

B. 4, 338). Alcoholio ammonia at 200° converts 
it into a mixture «>f two imides of the formula 
Cj»H2,NO~one derived from ‘ acicular,* the 
otlier from ‘tabular,’ oxylepiden— whilst with 
mothylamine it yields a methylimide Cj-jIIjsNO 
[161°] (Klingemann a. Laycock, private com- 
munication). Heating with phosphorus penta- 
ohX^ride converts it into diohlorlepiden. 

2 . ‘ Tabular oxylepiden ’ Uetraphenylcroto- 
(O.H,),0-C.C.H. 

lactone) I || (Japp a. Klingemann, 

. CO G.C^Hj 

V 

C. 8. Pr. 1889, 137). By heating * acicular oxy- 
lepiden * to 340° and recrystal Using the product, 
first from ^ther and afterwards from alcohol. Tabu- 
lar crystals are deposited first, then microscopic 
octaliedra of the third modification (Zinin, J. R. 
6, 10). Tabular crystals [i30°J, insol. water, sol. 
14*5 pts. boiling alcohol (DSp.c.), and in its own 
weight of boiling glacial acetic acid. Dissolves 
readily in hot alcoholic potash solution (distinc- 
tion from * octahedral oxylepiden ’), forming a salt 
of oxjlepidenic acid 0jfsH2..03 (infra). Zinc and 
acetic acid are without action on it; but sodium 
and boiling amyl alcohol reduce it to tetra- 
phcnylbutyrolactone CjjgHyiOj. Alcoholio am- 
monia at 200° converts it into an imide 
C2 sH,,,NO ; with alcoholio mothylamine at 160° 
it yields the methylamide of oxylepidcnic acid 
C*,H2i02(NHCH3). When heated with phos- 
phorus pentaohloride at 200° it forms chloroxy- 
iepiden Oj^HjaClOa. 

% 3. * Octahedral oxylepiden,' Only 2 p.c. of 

tills compound is formed when * acicular oxy- 
lepiden’ is heated to 340°. Most readily ob- 
tained by boiling ‘ acicular oxylepiden ’ with an 
alcoholio soluf^pn of caustic potash or caustic 
soda. Four parts of ‘ acicular oxylepiden ’ are 
boiled for 12-15 hours with 60 parts of alcohol 
(96 p.c.) and 3 parts of caustic soda, employing 
a reflux condenser. The product is washed suc- 
cessively with alcohol, water, and ethtr, and is 
finally recrystallised from boiling acetic acid 
(Zinin, J, B. 7, 186 ; J. 1875, 409).— Yellowish, 
microscopic octahedra [232°]. Sol. 76 parts 
boiling glacial acetic acid, almost insc4 alcohol. 
When heated to incipient boiling it is totally 
converted into ‘ tabular oxylepiden.’ Boiling the 
acetic ^id solution with zino reduces it to hydro- 
oxyle^iden, part of which loses water, yielding 
lepiden. A solution of chromic anhydride in acetii 
acid oxidises it to isodioxylepiden CjhHjuO** Al- 
coholic potash is without action on it. 

As regards the constitution of ‘octahedral 
oxylepiden,’ it is probable that this compound is 
a stereometric isomeride of 'acicular oxylepidlln,* 
the latter representing the maleoid, ilm former 
atke fumaroid^oun of dibenzoyl-stilbene : 


C.H..CO.O.O,H, * OJEi..CO.O.aH. 

fl 0 

0«H».CO.O.OA O2H..O.CO.O.H, 

* Aoicnlar oxylepiden * * Octahedral oxylepiden * 

[ 8200 ] [ 2830 ] 

(Mnleoiddibenioylitilbene). (Fiunaroiddibensoylitllbene) 


(Japif^a. Klingemanp, 0, 8, Pr. 1889, A88). Both 
yield on reduction the same hydro^xylepiden 
(bidesyl) 

O.H,.CO.CH.O,H. 

0,H,.CO.?!H.CA ' 

which may be converted by dehydration into 
lepiden. 

The three oxylepidens yield by destructive 
distillation the same so-called isolepiden G27H20O 
(infra), *• 

Chloroxylepidon OjhH.^CIO.^. By heating 
‘tabular oxylepiden’ with a mixture of phos- 
phorus pentachlorido (1 part) and phosphorus 
trichloride (^^ part) at 180°-200° (Zinin, J. Il,^\ 
21. — Crystals [185°] ; sol. 22*8 parts boiling 
glacial acetic acid. , 

Dichloroxylepiden C,,,H„CL202- ‘Acicular 
dichloroxylepiden * is obtained by heating lepi- 
den with four times its weight of phosphorus 
pentachloride and treating the product with water 
(Zinin, J. R. 5, 23). By the oxidtflion of dichfbr- 
lepidcn[169°] (Zinin, /.Zi. 7, 332 ; cJ. 1876, 420).— 
Needles [202°] ; sol. 146 parts cold, 13*7 parts 
boiling acetic acid, 90 parts boiling ether. When 
boiled with zinc and acetic acid it yields a mix- 
ture of hydrodichloroxylepiden and isodichlor- 
lepideu [166°], 

When the foregoing^' acicular dichloroxy- 
lepidcn ’ is heated to near its^oiling-point it is 
converted into a mixture of two new isomeric 
dicliloroxylepidcns, which may be separated by 
the difference in their solubility in ether. 

‘ Ileadily soluble dichloroxylepiden,’ which forms 
the chief product, is very soluble in alcohol, 
ether, and acetic acid, and is deposited from 
these solutions as a soft resin. Alcoholic caustic 
potasl> converts it into a salt of dichloroxylepi- 
denic acid G28H.2.2CI./);,. The other isomeride, 

‘ sparingly soluble dichloroxylepiden,’ is best 
prepared by boiling 4 parts of ‘ acfcular di- 
chloroxylcpiden ’ with three parts of caustic 
soda and 40 parts of alcohol for from 20 to 24 
hours. It forms a gfhnular powder consisting of' 
microscopic prisms [230°] ; almost insol. alco- 
hol and ether, sol. 36 parts boiling glacial acetic 
acid. Boiling with acetic acid andzinc converts it 
into isodichlorlopiden [1C6°] (Zinin, J.R. 7, 191). 

These three, compounds, as their mode of 
formation and reactions denote, a^e to be re- 
garded as dichlor-substitution products of ‘ aci- 
cular,’ ‘tabular,’ and ‘octahedral’ oxylepiden 
respectively. 

• A fourth dichloroxylepiden has been obtained 

by Dorn (A. 163, 353) by treating dichlorthM- 
nessal GgHHi^Gl^^with hydrochloric acid and pb- 
tassium«hlorate.~Small needles [178°] ; readily 
sol. alcohols benzene, and glacial acetic acid. 
Not attacked by alcoholio potash at 150°. Zinc 
and acetic ticid convert it into a diohlorlepiden 
[166°] (v, supra) ; whilst with hydriodic acid at 
100° it yields diohlorlepiden, lepiden, and oxy- 
lepiden (?). » 

• Dibr§moxylepiden G^H„BraOjj. Three di- 
bromoxylopWens, dbrresponding with the first 
three of the* foregoing dichloroxylepidens, have 
also been described % Zinin»(J'. J^. 7, 329 ; J, 
i^76, 425). In their modes of preparation, pro- 
perties, and reqptions, they resemble the ohlonne 
compounds. 'Acicular dibrottoxylepiden ’ is ob- 
tained either by brominating 'acicular oxylepi- 
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den * or b^oxidiaing dibrondepiden in aceSc acid 
lolntion with nitric acia. Needles [222°] ; sol. 
40 parts boiling acetic acid. Heated above its 
. melting-point it ^pel ^ two ieomerio dibrom- 
oxylepidfens — * rcadi||P solubledibromoxylepiden/ 
which is resinous, v. sol. alcohol, ether, and 
acetic acid, and is converted by alcoholic caustic 
potash into a salt of dibronioxylepidenic acid 
CagHajBrjOj, and ‘ sparingly soluble dibiomoxy- 
lepiden.* This letter is more easily obtained by 
boiling the acicular modification with a quantity 
of alcoholic potash insulhcient to dissolve it. 
Crystallises from alcohol in lemon-yellow rhombic 
•fables [239°] ; almost insol. ether, sol. GO parts 
boiling acetic acid and 1,000 parts boiling alco- 
hol (95 p.c.). Heated above its melting-point it 
is converted into ‘Readily soluble dibromoxy- 
lepiden (Zinin, J. R. 7, 329 ,* J. 1870, 425). 

Both ‘ acicular’ and * sparingly soluble * di- 
bromoxyleijiden, when reduced with zinc and 
aHetic acid, yield the same hydrodibrornoxy- 
Icpiden (dibrombidesyl), part of which under- 
goes dehydration, forming dibromlepidcn [190°]. 

Hydro-oxylepiden (Bidcsyl) 

C^H,.CH-~CH.C,H5 

0-gH2oOa= I I (Magnanini a. 

C„H,.CO CO.CJI, 

Angeli.H. 22, 853). Formed, along with lepiden, 


J, H. 7, 880 ; J, 1876, 426).— Slender needles, v. 
si. sol. alcohol and bther, sol. 172 pta. boiling 
acetic acid. 

Cioxylepiden By warming pts. 

of ‘ acicular oxylepidenf suspended in 20 pts. of 
acetic acid, with a solution of 12-16 pts. of 
chromic anhydride dissolved 4n 160 pts. of ^Ibetia 
acid (Zinin, Z. 1871, 483},— Bhombio tables 
|•[157°], sol. 24 pts. boiling*alcohol (96°). Be- 
ducing agents are without action on it. By 
further action of chromic anhydride it yields 
benzil and benzoic acid. Alcoholic potash hydro- 
lyses it into dcoxybenzoin and benzoic ^id: 

C2«Ha,Os + 2KHO = 0„H,,0 + 20.H4.CO,K. 

Isodioxylepiden CjsH^Oj,. By boiling ‘ octa- 
hedral oxylepiden ’ with a solution of chromic 
anhydride in acetic acid (Zinin, J, R.7, 190; J, 
1875, 410). — LaminflB [104°], sol. 10 pts. boiling 
alcohol, less sol. ether, sol. 4 pts. boiling acetic 
acid. Boiling alcoholic potash is without action 
on it (distinction from foregoing isomeride). 

Oxylepidonimide O.^HjiNO. By heating 
* acicular oxylepiden* with alcoholic ammonia 
for 6 hours at 200° ; it yields a mixture of oxy- 
lepideniiiiido and the isoraorio tetraphenyl- 
pyrrholone. The oxylepideniiiiide is Bei)arated 
by means of its greater solubility in alcohol 
(Kliiigemann a. Laycock, J)rivaie communica- 


by the action c4 ziii6 and ac<dic acid on ‘ octa- j tion ), — Yellow prisms (from benzene) [180°- 
hedral oxylepiden,’ or of sodium amalgam on I 182°]. Heated to 310° it changes int<lf tetra- 


* acicular oxylepiden.’ The product of the reac- 
tion is ppd. with water and treated with ether, 
which dissolves only the lepiden (Zinin, J. R. 
7, 188 ; J. 1875, 409). By the action of dcayl 
bromide, C„TTft.CilBr,CO.C,jH ., on sodium-deoxy- 
benzoin, or of iodine on sodiurn-deoxy benzoin : 
CJh.ClINa CJL.CH Cri.C.H, 

2 I II -{-2NaI 

C,H,.CO 0„H,.CO CO.OJI, 

(Knoveaagol, B. 21, 1358).-~Long Hut needles 
(from acetic acid) ; [251°] (Zinin) ; [251°- 255°] 
(Knovenagel ; also Magnanini a. Ang< li). Almost 
- insol. cold alcohol and etl^^r, sol. 1 12 pts. boiling 
acetic acid, sol. hot benzene. Heated with hydro- 
chloric acid at 130 -140° it pai ts with water, 
yielding lepiden (Magnanini a. Angeli, B, 22, 
856). 

Tetrapheuylbutyrolactone 

(C,HJ,C~CH.C,H. 

— II • 

cocn.c,Hs 

V 

o 

By treating a solution o1 ‘ tabular oxylepidene ’ 
^totraphenylcrotolactono) in (foiling amyl alcohol 
with sodium (KUngemann a. Laycock, private 
C07um«ntcaf ion).— Microscopic, whiffe needles 
[221°], sol. boiling, si. sol. cold, albohol, 

Hydrodiohloroxy lepiden Formed, 
along with dichlor lepiden, when ‘ sparingly 
Bolublo dichloroxylepiden ’ is boiled for a long 
time with zinc and acetic acid, or, more readily, 
by boiling an alcohdio solu^Ton of ' acicular^i- 
chloroxylepiden ’ with sodjum anmlgAn, keeping 
the liquid acid with acetic acid ^Zinin, J. R. 7, 
196; J. 1876,^13). — Flat needles (from acetic 
acid) [2f)l°], insol. alcohol and ether, sol. 2Q5 pts. 
boiling acetic acid. * 

Hydrodibro^zylepiden By 

the action of zinc and acetic acid on ' acicular ’ 
w ‘ Bparingly soluble * dibromoxylepiden (Zinin, 


phenylpyrrholone {v. infra), 

Oxylepiden-methylimide 0 .^.bH2u 0(N.CH3). By 
heating * acicular oxylepiden ’ with an alcoholic 
solution of methylamiiie for 2 hours at 200° (K. 
a. L.).— Small pale-yellow plates [161°] from 
alcohol; well-shaped crystals from carbon bi- 
sulphfur^ V. sol. benzene, readily sol. carbon 
bisulphide, .nodcratoly sol. boiling alcohol. 

Oxylepidenic acid {Bcnzoyl-triphenyl-pro- 

(CJI,),C CH.CA 

pionic acid) | | 

COOH CO.C,H. 
(Japp a. Klingemann, C. S. Pr. 1889, 13^. The 
potassium salt is formed whfti ‘ tabular oxy- 
lepiden ’ is dissolved in hot alcoholic potash 
(Zinin, J. R. 6, 18), — Tlie acid crystallises in^ 
lamina, v. sol. ether, sol. 3-5 pts. boiling alcohol" 
(95 p.c.), insol. water. Melts at 196°, breaking 
up into * tabular oxylepiden ’ and water ; 

(o.n,),o cn.o.if, ( 0 .hj,o— o.o.u, 

Aoou Ao.o.h, 

• ^ 

The so-called isowjhpidenic acid described 
by Zinin (J. 1877, 397) is identical with the 
foregoing (Japp a. Klingemann, 0. S. Pr, 1889, 
4139). 

letraphenylpyrrliolone 

0.„H.,NO- I J!„„- 
CO C.CgHg 

■ . - Yh 

with the isomeric oxylepideivix«ide, when..* Aoi- 
cular oxylepiden is heated with alcoholic am- 
monia at 200°. By beating oxylepidonimide to 
310°. Ab sole product when 'tabular oxylepiden* 
is heated with alcoholic ammonia at 200°(Klinge- 
mann a. Laycock).— Small pale-yellow platea 
[208°], Bparingly sol. alcohoL 


CO 


Formed, along 
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Ozylepldsn-inethylaiiiidA 

(0,HJ,C CH.C*H, 

I I . Formed 

I CO.NCH,OO.CA 

when * tabular oxylepiaen ’ is heated with an 
•loobolio solntio^ of methylamine at 150°: 
C,„H2aOy + NH,OHt»OjH,Ht5KO, (Klingemann a. 
Laycook). — Yellow^ lamime [267°j from acet^ 
acid ; short needles from alcohol. SI. sol. boil- 
ing alcohol, more sol. boiling acetic acid. De- 
composed by distillation in vactio into methyl- 
tetgaphenylpyrrholone (prismatic crystals [168°] 
from benzene) and water : 

(C,H,),0 CH.CJl, 


I 


Jjio.C.H, 


CO.NCH 

■■ I II + H^O. The compound thus 

CO C.C„H, 

V 

N.CH, 

formed appears to be isomeric, not identical, 
with oxylepiden-metbylimide (K. a. L.). 

^ Diohloroxylepidenlc acid C.^H^uGl.Pa. By 
dissolving * readily soluble dichloroxylcpiden * in 
boiling alcoholic potash (Zinin, J. li. 7, 191 ; J. 
1876,411). — Bhonibic laminte [182°], from acetic 
acid. Sol. 16 pts.* boiling acetic acid. Heated 
to 200° it parts with 1 mol. water, and is recon- 
verted into ‘ readily soluble dichloroxylcpiden.’ 

Bibromozylepidenic acid CagHjir^Os. By 
dissolving * readily soluble dibromoxylepiden ’ 
in boiling alcoholic potash (Zinin, J, li. 7, 380 ; 
J. 1876, 426).— Six-sided lamiuiefrom acetic acid. 

So-called isolepiden and its derivatives . — 
Under the name of isolepiden^ Zinin {I •Ms 20) 
has described a compound which he obtained by 
the destructive distillation of oxylepiden, and 
which he regarded as isomeric with Icpiden. 
Sapp a. Klingemann have, however, shown 
(C. 8. Pr. 1889,, 139) that this compound has 
the fmmula Ca,H^O, instead of CjsH^uO, and 
that it is formed from oxylepiden with elimina- 
tion of oarboniifoxide according to the equation 

The name ’ isolepiden ’ is consequently inappro- 
priate, but will be retained here, as the con- 
stitution of the compound is unknown, and a 
systematic name cannot be given. The formula 
of the various hydro- ’ isolepidens ’ and oxy- 
* iimlepidcns ’ described by Zinin must also be 
written with 27 instead of with 28 atoms of 
carbon, although these compounds h&^ not yet 
been re-investigated. 

Isolepiden 02,^0 (Japp a. Klingemann, l.c.). 
By the destructive distillation oi oxylepiden 
^inin* J. B. 5, 20 ; c/. preceding paragraph) 
The three oxylepidens aU yield this compound 
on distillation ; hut in reality it is only ’ tabular 
oxylepiden ’ which yields it, as* the other two 
oxylepidens are previously transformed into 
' tabular oxylepiden ’ at the temperature of tko 
reaction. The distillate is ^shed ^th pther 
and then recrystallised, first from alcmiolio po- 
tash, afterwarfts ^rom alcohol. The ether ex- 
tracts a little * tabular ^oxylepiden,’ which is 
earned over undecomposed (Japp a. Klingemann, 
O* 8, Pr, 1889, 189). — Isolepiden forms yellow 
tabular crystals [150°]. Decomposes on redis- 
iillati<mir ‘ Sol. 18 pts. boi]ing alcohol (96 p.o.), 
and in 9 pts. boiling acetio acid (Zininry. ^977, 


S94). Not attacked by alooholio poTash. It If 
reduced by zinc-dust and acetio acid to dihydro- 
isolepiden and by sodinm amalgam to 

tetrahydro-isolepiden Oxidising agents 

convert it into oxy-isolepiden, and Ultimately 
into a mixture of benzophenone and benzil. 

Dihydro-isolepiden CajH-^O. By reducing a 
solution of isolepiden in from 6 to 6 pts. of 
acetio acid with zinc-dust. The product is 
poured into water, and the pp. is washed with 
ether and recrystallised from alcohol (Zinin, J.. 
1877, 394). — Small rectangular prisms [182°]. 
Sol. 12*5 pts. boiling alcohol (95 p.c.), v. si. sol, 
other. •* 

Tetrahydro-isolepiden By the ac- 

tion of sodium amalgam qu a boiling alcoholic 
solution of isolepUon (Zinin). Separates from 
ether as a soft resinous mass which ttoon be- 
comes crystalline [132°]. Bcadily sol. alcohol 
and acetio acid, lets sol. ether. Chromic anhy- 
dride oxidises it in acetic acid solution, even in 
the cold, to dihydro-isolepiden. 

Oxyisolepiden Three pts. of iso- 

lepiden are dissolved in 40 ptsT. of acetic acid, 
and oxidised with a solution of 3 pts. of chromic 
anhydride in 30 pts. of acetio acid (Zinin, J, 
1877, 396). — Short slender needles [161°]. Sol. 
40 pts. boiling, and 600 |>ts. cold,- alcohol, and 
in 4 pts. boiling acetio acid, •floiling alcoholic 
potash is without action on it. Zinc and acetic 
acid reduce it to dihydro-isolepiden. Excess of 
chromic acid oxidises it, in acetic acid solution, 
to benzophenone as chief product, together with 
benzil and benzoic acid. 

Oxy-isolepiden, like oxylepiden, may be con- 
verted into isomeric compounds. Thus, when 
it is boiled with a quantity of alcohol or alcoho- 
lic potash insuflicient to dissolve it, it is trans- 
formed into cuneiform oxy-isolepiden [162°], 
When this is heated above its melting-point, or 
when ordinary oxy-isolepiden is distilled, tabular 
oxy-isolepiden^ a third isomeride, is formed, 
lihombio tables [162C°] from acetio acid. Bol. ’ 
13*6 pts. boiling acetio acid, 80 pts. boiling 
alcohol. F, B. J. 

LEPIDINE V . (Py, 1 )-Methyl-quinoline. 
j LETJC ANILINE is described under Tbi- 

AMIDO-ni-PHENXL-TOLTIi-METHANE. 

Fara-leuoaniline is described as«,Tiu-AMino- 

Tm-PIIENYL-MBTHANB. 

LEUCAUBIN V. TBI-OXY-T»I-PHENYL-METn.VNK. 

lEITCATEOPIC ACID C„H,,,05. [74°]. Oc- 
curs in belladonna (Kunz, Ar. "Ph. [3] 23, 722). 
Minute satiny needles. Insol. cold, m. sol. boil- 
ing water, and alcohol. 

LETJQ^NES V. Pboteidb. 

LETJGIC ACID. Described asOxY-HEXOio iom* 

LETJCINDIGO v. Ibdioo. 

LETJCINE 0,H,3N0, i.c. 
CH,.CH3.CH3.CH2.0H{NH3).C03H. a-Amido-n- 
kexoic acid. Mol. w. 131. [170°] (Schwanert). 
S.G. IS 1*298 (Engol a. Vilmain, Bl. [2] 24, 279). 
Sf 2*2 at 18° (Schulze, H, 9, 264); 8*7 in the 
cold (Zolfikoter). Sf (alcohol of S.G. *828) *162 
in the cold (Mulder). S. (96 p.o. alcohol) ’096 
in the cold (K.). 8. (98 p.o. hot alcohol) *125 
(K)4 Wx*— +i4*l° in a 16 p.o. HCJ solution; 

-I- 6*6° in a 26 n.o. solution in NH,Aq (Beese, 
A. 242, 11). Discovered by Ffoust Ch, [2] 
10, 40) as a product of the putrefootion of 
cheese, and called « easeotif oxide.* Braoonnot 



(A, Ch, [3l1i8, 119) found it jmong the products 
of the action of on animal substances. 

Mulder (J» pr, 16, 200) showed the two sub- 
stances thus obtained \wre idenfical. 

Occuffence, — In oW cheese (Proust), in fresh 
ealf’s liver (Liebig, Chern. Brte/e, ed. 3, 453), 
in diseased but not in healthy human liver 
(Frerichs a. Stiidelcr, J. 1854, 675 ; 1856, 702 ; 

1858, 550), in the tissue of the lungs (Cloetta, A. 
92,289), in the thymoid and thyroid glands, and 
in the pancreas (Gorup-Besanoz, A. 98, 7 ; 
Uadziejewsky, Z, 1866, 416), in the brain of 
oxen (W. Muller, A, 103, 131), in the pancreas 
df»oxen (Scherer, J. 1859, 610), in the liver and 
urine in cases of typhus, smallpox, leuceemia, 
and poisoning by phosphorus (Salkowsky, J. Th, 
1880, 457; Valentiner, J, 1,354, 675; Sotni- 
tschewsky, LT. 3, 391), in the stomachs and in- 
testines of the pupie of buttcrllios (Schwarzen- 
bach,/. 1857, 538), in Agaric^'^k muscarins (Lud- 
wig, J, 1862, ffl6), in the juice of vetches ger- 
minated in the dark (Gorup-Bcsanez, B. 7, 146 ; 
cf. Cossa, O. 5, 314), in cheiwpodium album in 
young pumpkin* pi ants (Schulze a. Barbicri, B. 
11, 1233), and in beet-root molasses (Lippmann, 
B. 17, 2837). 

Formation, — 1. In the putrefaction of pro- 
tcids and gelatin (Bopjj, A. 69, 20) and by boiling 
these substances %ith dilute or by fusing 

them with potash (Hinterberger, Sitz. Ti^.9, 450; 
A, 71, 75 ; Zollikofer, ii. 82, 174 ; Gossmarin, A, 
91, 130; Leyer a. Roller, A. 83, 332; Schloss- 
berger, Z, 1860, 424 ; Erlenmeyera. Schoffer, Z, 

1859, 315; Hochstetter, J, pr. 29, 36; Ititt- 

hausen a. Kreusler, J. pr. [2] 3, 307). — 2. In the 
pancreatic digestion of gelatin (Nencki, B. 7, 
1593 ; Jeannerct, J. pr, [2] 15, 353). — 3. By 
acting on a-bromo-hexoic acid with ammonia 
(Hiifner, J.pr. [2] 1, 6 ; [2J 4, 391, 616). 

BrepSration. — Horn shavings (2 lbs.) are 
boiled with II.^S04 (5 lbs.) and water (13 lbs.) for 
24 hours with inverted condenser. The product 
•is mixed with lime, filtcred^and evaporated to a 
smaller bulk (12 lbs.). Oxalic acid is then added 
to acid reaction, and the liquid filtered and eva- 
porated till a crystalline film forms on the sur- 
face. Leucine mixed with tyrosine is deposited 
in groups of yellowish laminoB. On recrystalli- 
sation fron^water tyrosine is deposited first, and 
the motherdiquor is then decolourised by animal 
chaicoal and evaporated. The leucine is rocrys- 
talliscd from alcohol (Schwanert, A. 102, 221 ; 
cf. Hinterberger, A. 71, 72 4 Waage, A. 118, 295^. 
^ucine may be detected and isolated by means 
of its sparingly soluble copper salt(C,iH,..N02).iCu, 
although the precipitation ol this sa^ is hin- 
dered by free acids and by some organic bodies 
(Bofimeistcr, Sitz. W, 75, 460). 

Properties. — Soft nacreous scaldh (from al- 
«»hol) resembling oholesterin. It may be sub- 
limed (Mulder). Decomposed on fusion, giving 
amylamine, COj, and Nil,. L^vorotatory (Lew- 
kovitch, B. 17, 1439 ;mcf, Mauthner, IL 7, 223). 
SI. sol. water and alcohol, 4nsol. ether. Its so- 
lubility in water is increased by presence of 
acetic acid or antfilkaline acetate. When heated 
wth. baryta- water at 160® it becomes inactim 
Tno inaotivo leucine is changed to an active va- 
linf* when diaeof^ed in aqueous 

jiCl, by the faction of Pmicillium glaucum 
(Soliul*. *. BoMhardj'B. 18, «88^ 


UMIDK. MJ 

Beacti _ . ^osed 

to the action of ozone yields CO,, butyric acid, 
and KH, (Gornp-Besanez, A. 125, 210).— 
2. CJUorine passed into water in which Iraoine 
is suspended forms CO, and valeronitrile, as well 
as chloro-valeronitrile (Schwanert). Ohlo^ne 
passed into an alkaline solution of ledbine forms 
^xy-hexoie acid.— 3. Nitrou^ acid converts it 
into a-oxy-hoxoic (leucic) acid. — 4. Distillation 
with MnO, and dilute H2SO4 yields CO, and va- 
leronitrile.— 5. Distillation with water and PbO, 
yields butyric aldehyde and NH, (Liebig, A,^0^ 
313). — 6. Aqueous KMnO, yields NH„ oxalic 
acid, and valeric acid (Ncubauer, A. 106, 59). — 

7. Potash fusion gives NH,, hydrogen, and 
potassium valerate (Liebig, A, 67, 127). — 

8. When heated with fuming HIAqat 140® it gives 
hexoio acid and ammonia (liiifner).— 9. With 
KOH (2 mols.) and Mel (3 mols.) it forms potas- 
sium di-mcthyl-amido-hcxoate methylo -iodide 
C4H,o(NMesI)CO,K, which, when heated with 
moist Ag,0, yields methylamine, a sah?C«H,0,E, 
and potassium Icuconate CgH,,0,K (Kdrner a. 
Menozzi, G. 13, 353). — 10. Leucine gives off 
more nitrogen when its solution is decomposed 
by NaBrO in presence of NH„ than when the 
NH, is absent (R. Schulze, J>pr, [2] 31* 236). 

Salts. — HA'HCl: crystals, v. sol. water 
(Laurent a. Gerhardt, A, Ch. [3] 24, 821 ; A. 
68, 365). - (HA').^Cl : lamines (Schwanert). — 
(HA'),H,PtCl„: yellow crystal line pp. — HA'HNO,: 
colourless needles, v. e. sol. water. — CuA', : pale 
blue scales. S. ’033 in the cold, *07 at 100® 
N(Hoffmcister). — HgA'jaq: laminro. Mercuric 
nitrate g^es a white flocculent pp. in a solution 
of leucin^B. Hoffmann, A. 87, 183). — PbA^sOq; 
ppd. by adding NIIjAq to an aqueous solution of 
leucine and lead acetate (Strecker, A. 72, 89). 

Benzoyl derivative C^H^BzNO, i,e, 
CjiH,o(NHBz).CO,H. From leucine and BzOl ai 
100® (Destrera, Bl, [2] 30, 481). Granules, sol. 
alcohol and ether. In the preparation ^ leu-' 
cine anhydride there is also formed the anhydride 
(CiH,„(NHBz).CO),0, which is^^an amorphous 
body [85®] insol. water and ether, v. e. sol. al- 
cohol. Decomposed by boiling water into . 
benzoic acid and the anhydride of leucine. 

Phthaloxyl derivative 
0,H,4C0,H).NH.C0.0Jl4.C0,H. [132®]. From 
leucine, alcoholic ROH, and phthalyl chloride 
(Bccac, B. 21, 277). — RjA"; concentric groups 
of small slender needles. 

Anhydride (OjH^NO),©. When the pro- 
duct of the action of B;j01 on leucine at 100® is 
treated with alcohol leucine anhydride remains 
\md\ssolvcd, while its di-benzoyl derivative (v. 
^upra) x>a>BseB into solution (Destrom, 86, 
4B4). Leucine anhydride is a white amorphoui 
body, insol. alcohol, but becoming gelatlnoui 
when boiled th*erewith. It is not easily coo* 
verted into leucine by boiling water. 

• LEUCINDIN SULFHONIC ACID v, Indin. 

L^UCINIMIDE C,H,.NO. Obtained in smal! 
quantity,* ogether with leucine and t^osino, by 
filing prote'ids with dilute H 2 {§ 0 ' 4 ^(Liinpricht a. 
Hesse, A. 116, 201 ; %l6nmeyer. A, 119, 17 ; 
Thudichum, G, J, 23, 409). Formed also when 
proteids are treated with bromine-water (Hlasi- 
wetz a. Hebermann, A, 159, 32^, and, together 
with benzoyl-leucine, by heati^ lenchio with 
HOBi at 900® (Destrem* [gJSOidSI)* lflv 
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note white trimetrio needles ; insol. cold, si. soL 
boiling watery sol. alcohol, zn. sol. ether. May 
be sublimed. Not affected by boiling aqueous 
acids ar alkalis. 

Iso-lenoinimi de M 0. Formed by heating 

a-amido-isohexoic acid in a current of HOI at 
226^(Kdliler, .4. 134, 869). Minute white 
needles (from alcohol), may be sublimed. Insol. 
water, sol. alcohol. Not affected by boiling 
KOHAq or by acids. 

LEffCO-BBOMO QUINONE FHENOLIMIDE 


LBUOINIMIDE. 


V, ]^OMO-DI-OXY-DI-PHENYL-AUINE. 

lEirCOGALLOL 0,^01, jO. 2aq. [104®]. 
Formed by passing chlorine into a cold mixture 
of pyrogallol (10 g.) and glacial acetic acid (20 g.), 
then adding cone. HClAq (6 c.o.), and continuing 
the passage of chlorine. The pp. is washed with 
benzene, dissolved in other, and ppd. with benz> 
ene (Stenhouse a. Groves, 0. J, 28, 1, 704). 
Crystalline crusts composed of small needles. 
Gives off HCl and water on fusion, and forms 
tri'Chloro-jPyrogallol and a body resembling 
quinone nJVebster, 0. J. Proc» 3, 130). V. sol. 
water and alcohol, m. sol. ether, insol. OS, and 
ligroin, si. sol. boiling benzene. Leucogallol is 
converted by zinc-dust and dilute H2SO4 to 
tri-chloro-pyrogallol 04Cla(0H), (Hantzsch a. 
Schniter, B, 20, 20*3). It reacts with hydroxyl- 
amin^nd with phenyl-hydrazine. Its consti- 
tution may possibly bo : 

WAOH)..0(OH).0.0(OH).0(OH).C01AOU)7o(OH).GO 

OOIKXJI 001, i(OH),.OOl : 001 ioi..OOI =— (lol 

LEITCOLINE OgH^N. This base, occurring 
in coal tar, has been shown by Hofmann {A, 47, 
76; 63, 427), Hoogeweiff a. van Dorp (B. T, G, 
1, 1, 107), and others to bo identical with 
auinoline. 

♦ LETTCOLINIC ACID Cgl^NOj,. [162®]. Ob- 
tained from coal-tar quinoline (leucolino) (10 g.) 
by diMolving as neutral sulphate and treating 
with KMnO^ (25 g.) in boiling water, adding the 
latter solution stewly. Cold solution of KMn04 
(40 g.) gives only pyridine carboxylic acids 

, (J. Dewar, Pr. 26, 65 ; 30, 108). 

‘ Properties, — Needles. Often syrupy. It 
then becomes crystalline by boiling with water 
tot some days. SI. sol. cold water, sol. alcohol. 
The lead salt is insoluble. The silver salt forms 
•lender needles. 

Beactions. — 1. The crystalline acid forms with 
glycerine a substance resembling indoR.— 2. A 
solution of the potassii^ salt at 200® gives 
aniline. — 3. Potash fvswn gives salicylic acid, 
COj, NH,, and hydrogen. — 4. When heated 
with SQfia-lime to a low red heat it forms aniline,^ 
NH„ and a small quantity of methyl-pyridine. 

LEUCOMAlNES. Bases occurring in living 
animals (Gautier, Bl, [2] 48, 16*; c/. J, Ph, [6] 
13, 354, 401 ; Bl, [2] 48, 168). 

“White of egg. Obtained by extracting fresh 
beef (30 kilos) with tepid water (60 kilo|) to 
which *26 g. oxalic acid and / c.o. oi^genated 
water is added^ef litre. At the end of 24 hours 
the whole is heated to bailing, filtered, and eva- 
porated at 60® in vacuo. The residue is ex- 
tracted with 99 p.o. alcohol, filtered, evaporated 
in va0to, redissolved in alcohol, filtered, and the 
alcoholic solution ppd. with ether. The pre- 
oipitate nay be separated by a series of ozystalli- 


sations from ether, *a]pohol, andi water, and by 
precipitation with HgCl^ into the six following 
bases. 


Xantho-creatfnine C,H,,N,0. SmaU sulphur- 
yellow mioaoeouB laminss^with greas^ surface. 
Slightly bitter in taste. Gives off an odour like 
Srcetamide when heated. • Smells in the cold 
like a dissecting room. When strongly heated it 
gives off an odour of roast beef, and carbonises, 
with evolution of NHg and methylamino. 
Neutral to litmus. Its hydrochloride and plati no- 
chloride are crystallisable and soluble. Its 
solution like creatinine is ppd. by ZnClj ; this 
pp. crystallises from hot water on cooling in* 
groups of needles. AgNO, gives a flocculent pp., 
crystallising from hot wateyn needles. Mercuric 
chloride gives a yellowish- white pp., sol. alco- 
hol. It is not ppd. by iodine in KIAq. Sodium 
phosphomolybdate gives a pp. after a time. 
Treatment with HjO forms a substance molt- 
ing at 174°. • • 

Chruso-creatinine C,H8N40. Crystals (from 
water). Feebly alkaline. Its hydrochloride 
crystallises in needles, is solubfo and not deli- 
quescent. The aurochloride is slightly soluble 
and forms crystalline grains. The platino- 
chloride is soluble. Chrusocrcatinine gives no 
pp. with zinc acetate or n^rcuric nitrate, but it 
ppts. alumina from alum. ZlfCl.^ gives a crys- 
talline powder. HgCl.^ gives a pp. I in KIAq 
gives a pp. Sodium phosphomolybdate gives 
an abundant yellow pp. 

Amphicreatine C„H,oN,04. Feeble base, 
forming bright-yellow crystals. Its hydro- 
chloride is crystalline and non-deliquesoent. 
Its platinochloride is soluble and forms lozenge- 
shaped tables. It ppts. sodium phoaphomolyb- 
date, but not HgClj. 

Pseudocreatine C^H^N^O. Flesh-coloured 
powder composed of minute crystalling grains. 
Forms a very soluble hydrochloride, resembling 
that of hypoxanthine, crystallising in whet- 
stone-like shapes. Ift aqueous solution is ppd. 
by HgCl^. AgNOj gives a gelatinous pp. I’pd. 
by ammoniacal but not by neutral lead acetate. 
When evaporated with HNO3 like xanlhine- it 
leaves a residue which is turned orange-red by 
potash. 

A base C„H24N,o04 crystallisingjn colour- 
less rectangular tables, with crystalline hydro- 
chloride and platinochloride. 

A base 0,^4^N,,05 resembling both the pre- 
ening and xanthocre^inine. 

LEUCONIC ACID 04(0H),p or C405 6aq 1.4^, 

< CO.CO 

I . Oxy 

co.co 

croconic ad^, Bcca’Oxy-pentamethylene, Pre- 
pared by adding finely powdered pure croconic 
acid(l pt.) to cooled HNO, of S.G. 1-36 (6-8 pts.) ; 
the mixture solidi^es to a magma of colourless 
needles, ^^ich are washed qjith ether-alcohol and 
finally with %ther (Kietzki a. Benkiser, D. 19, 
801 ; c/. WilH A, 118, 117; Lerch, A, 124, 20). 
Gum-like mass. V. e. sol. wateri»Bl. sol. alcohol, 
inrok ether. Sweet taste. It is readily reduced to 
orooonio acid. ^ dissolving in alkalis it is en- 
tirely altern. Treated with tri-amido-benzeno 
it forms a violet colouring matter, 4urned brown 
by alkalis (Witt, O. J, 49, 402).— 


N0(0H)3.C(0H), 
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ftmorphons, si. sol. wat6r.«->Bas(OaH^O,)3 : floo. 
culent.pp.~-Pb,(0»H40„)a; pp.— AgjOiHjO, (W.). 

Penta-oxim Oa(NOH)g. Y§llow crystalline 
solid. F^pned by tne lotion of hydroxylamine 
apon orooonio or leuconio acid. Decomposes 
suddenly at 172®. — O^HjNjO^Kj: very explo- 
sive.* The penta-oxim may be reduced by 
/C(NHJ:C(NH2) 

BnOl, to OH(NH,)< | which 

•\C(NHJ:C(NH2) 
forms crystalline salts. 

Tetra-acetyl derivative, of the penta- 
9xim 04 (NOH)(NOAo)< aq (from benzene). From 
tne penta-oxim and AcjO at 45® (Nietzki a. 
Rosemann, JB. 22, 916). Plates (from AOaO) or 
needles containing chloroform (from chloro- 
form): SI. sol. hot benzenes Decomposed at 
100 ®. 

Te tra-oxun CjH^N.O. i.$. r 

. >C(NOH).C(NOH) V 

CO< 1 When potassium erreo- 

\C(NOH).C(NOH) 

nate (30 g.) is gradually added to a cooled mix- 
ture of HNOj, (46 g. of S.G. 1*39) and water (40 g.), 
and the product is diluted with water (600 c.c.) 
and heated with hydroxylamine hydrochloride 
(180 g.) for some hours at 46® and finally at 100® 
there is formed q^p. •f mixed oxims. This is 
dissolved in aqueous NajCOg and COj is passed 
in, whereupon the penta-oxim is ppd. while 
the tetra-oxim can be ppd. from the filtrate 
by HCl. Yellow pp. Explodes at 160®. Its 
sodium derivative is v. sol. water, but is ppd. on 
adding alcohol or NaCl, apparently in the form 
of Na,C,H,N,0,. 

Carbonyl-di-toluquinozaline CiaH.aN^O ue, 
.N.O^ \C.Nv 

^7^8^ Ull II I yOjH.. Leticonic-acid^ 

\N.C O.N^ 

di-tolyU'ne-o-diamide. [above 800®]. Formed 
,by adding a salt of tolylene-o-diamine to a cold 
aqueous solution of leuconio acid. Golden-yellow 
needles. V. sol. warm chloroform, si. sol. hot 
alcohol and acetic acid, insol. water. Weak 
base. 

Phenyl hydrazide (C,H^N2)j04:C;N2HPh : 
Red needles (from acetic acid) ; v. sol. chloro- 
form, si. sc#, alcohol. Weak base. The hydro- 
chloride forms a dark-green pp. (Nietzki a. Ben- 
kiser, B. 19, 776). 

LEUCOTIN V. Goto babk. 

LEUCOTURIC ACID ©AN.O*. Oxalanm. 
Bormed when a solution of alloxanio acid is 
rapidly boiled down to a syAp ; cold water is 
then added which leaves the leucoturii»acid un- 
dissolved (Schlieper, A, 66, 1). Farmed also by 
reducing parabanio acid with zinc and^GlAq in 
the cold (Limpricht, A, 111, 134). White crys- 
talline powder, insol. cold, m. sol. hot, water. 
Decomposes alkaline carbonates on boiling. De- 
composed by heating with X04I, giving off N]|^, 
and forming oxaluricfacid. Its amm^iacal so- 
lution is ppd. by AgNOg, ahd on Boiling reduc- 
tion takes place. Boiling cone. idNOg does not 
attack it. * 


^ LEVOKIOACID Oj.H.gOgSi 
by Wiederhold — ' - 


aq. An aoid*8%id 
0. 1884, 974) to be obtained 

with baryta- water. Yellowish- 

Brown powder, v. loL alcohol and water. De- 
ooOttpBM by heat. 


IICABENB 0,8H,g. (168®-172®). S.G. M 
*836. An inactive terpene obtained by the action 
of ZnOls or on the essential ou of lAcaH 
Kanali (Morin, A. Ch. [6J26, 427). Gone. ItDUa 
forms C,oHm2HGl, a colourless liquid, S.G. ^ 
1*069, inactive todight, and decomposed on dis- 
tillation into licarene and hydroohlorio acid. 
T^e essential oil 0,oHjgO mi^ht be looked u^on 
as licarene hydrate and exhibits the following 
properties (198®) at 756 mm. S.G. l- *8681 
Mu" —19 at 16®. It is sol. alcohol, ether, and 
glycerin. 

LICHENIHE CgHiuOs. Occurs in Iceland 
moss. 

Preparation. — Cetraria islandica or other 
similar lichen is heated for several hours witli a 
2 p.c. solution of KaCOg. The aqueous solution 
is ppd. by alcohol (Honig a. Schubert, M. 8, 460; 
cf. Knop a. Schnedermann, A. 55, 164; Maschke, 
J. pr. 61, 7 ; Davidson, N. Ed. P. J. 28, 260 ; 
Errera, Bn. 1, 882 ; Bauer, J. pr. [2] 34, 49 ; 
Klason, B. 19, 2641). 

Properties. — Gelatinous pp., v. si. sol. cold 
water. Boiling water forms an opalescent solu- 
tion; reppd. on cooling or on adding alcohol. 
Gives no blue colour with I and HgSO^. Dissolves 
in HGl, from which solution dt is ppd. in snow- 
white flocks by alcohol. Weak hot acids convert 
it after some time into a dextro-rotatory Augar. 
[*]j-* +66°. Glucose is also formed. Two carbo- 
hydrates, resembling soluble starch in their pro- 
perties, are present in the aqueous solutir ^,, 

Eic AQT- - - 

120®]. iHh ^5l4™occurring m Icelanu moss 
(Schnedermann a. Knop, A. 56, 149), and pro- 
bably also in the fly-agaric or toadstool (Bolley,- 
A. 86, 60). Obtained by boiling Iceland moss 
for 16 minutes with dilute alcohol and some 
KgCOg, filtering, adding HGlAq and 4 volumes o^ 
water. The pp. is boiled with alcohol of 46 p.c., 
whence a mixture of licheno-stearic and cetrario 
acids separates on cooling. The licheno-gteario 
acid is extracted from the mass by petroleum, 
and recrystallised from alcohol. Hass of radiating 
needles which soon change to delicate pearly 
lamime. Has a rancid taste. In sol. water, v. sol. 
alcohol, ether, and oils. Is not attacked by AcGl. 
On oxidation it yields GOo and decoic acid (Hil- 
ger a. Buchner, B. 23, 461). The ammonium 
salt forms a jelly containing extremely slender 
needles.— BaA'2 : greyish-white pp. which cakes 
together^ boiling water. — PbA', : flocculent pp. 
fusing under water.— AgA'. 

LIEBERMANN’S REACTION. A blue of 
green colour obtained by warming phenol with 
HgSO, containing nitrous acid. It may be used 
%s a test for phenol or for nitrous acid. Yarioua 
derivatives of phenol may be used instead of 
phenol, while lutroso- and oximido-compounds 
usually react like' nitrous acid. 

LIOHT. For an account of the applications 
of optical methods of inquiry to chemical pro* 
blcme, methods, section Optical. 

LIGNIFICATION v. Liuno^e.. 

IIONO-CBRIO ACID 0*.H,.OaOr O^H„,C02H. 
[81®]. Occurs in tho paraffin obtained from 
beech -wood tar (Hell, B. 13, 1709). Occurs also 
in the product of the saponification of earth-nut 
oil (Kreiling, D. 21, 880). Colourless felted 
needles or plates (from alcohol). 

Salts.— A*Na: white powder.— A'K: whits 
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powder, gol. alcohol. — k'Afi : white pp. [o. 166°]. 
~A'«Cu: ^en powder, sol. hot benzene. — 
A',Pb : white powder, [117°] v. sol. hot benzene. 

Methyl ether k!^,Q. [68°]. White glis- 

tening plates. Sol. CSs, OHGl„ OgH«, ether, and 
ligrpiD ; si. sol. ol^hol. Distils nndeoomposed 
at a high temperature. 

Ethyl ether 4'Et. [66°]; (310° at 20 mm. ; 
860° at 760° mm.). Glistening plates. * 

Chloride 0„H„.COOh [48°-60°J. Plates. 
Sol. ether. 

^IGNONE {LigrUfii Lignose : Lignification), 
Lignification, or the process of wood formation, 
is one of the principal of the modifications of 
the cell-wall, by which it and the tissues con- 
taining it are differentiated for fulfilling their 
several functions. The history of a lignified 
cell, or rather of the substance of the cell-wall, 
is usually stated to consist of (1) the elaboration 
of the primary cell -wall from materials in pro- 
toplasm, and formed at its limiting film as an 
envelope fff pure cellulose; (2) the induration 
of this cell-wall, i.e. lignification, by the infil- 
tration of substances, which when dcxiosited are 
known as * lignin,* or more vaguely as ‘ incrus- 
tive * substance. Lignification is recognised by 
the morphological^^ changes with which it is 
associated, as well as by the very characteristic 
react^ns of the product (Ooodale, Phys. Botany^ 
1886). These products, although presenting a 
wide range of differences, corresponding with 
variati 2 (is in structural and other characteristics 
of^&- they natu- 

rally, and as regards their chief constituent, into 
a homogeneous chemical group, designated by 
the term lignocellulose, of which the typical 
features are represented in the substance of the 
jute fibre (vol. i. p. 719). 

It is the purpose of this article to give a 
brief account of more recent researches into 
the constitution of this typical lignocellulose, 
and to^show the bearings of the results arrived 
at upon the chemistry of the woods, the most 
numerous and ♦mportant section of the group. 
The advantages of the jute fibre over the latter 
as a subject of study are that it is a simple 
tissue, wWeas the woods are complex aggre- 
gates, that as an isolated fibred it is much more 
easy of penetration by reagents, and that as a 
product of only a few months’ growth it has not 
undergone such secondary changes in composi- 
tion as necessarily take place in the substance of 
a perennial stem or true wood. Suc^ charac- 
teristics mark out the jute fibre substance as a 
natural basis for the general solution of the 
ehemioal problem of lignification. 

Evidence has already been given (vol. 
loc. dt,) for regarding this product as chemi- 
cally homogeneous, which view is further de- 
veloped in the investigations referred to (0. J, 
1889. 199). In all reactions in which hydroxyl 
groups only are brought into play — hydrolysis 
and etherification — it behavea as am integral 
compound (lignocellulose), of '^mch the formula 
0 |jH,yO« is e,ilt approximate empirical expres- 
sion. The limit of * nitration* is the tetrani- 
trate, indicating a numl^r of OH groups in the 
original less by two than in the molecule of 
cellulose, similarly represented, as 
The product is of a bright gold colour, with a 
•01^ lustre* in farther contradistinction to 


cellulose, the OH groups of the lignocellulose 
react with acetic anhydride at its boiling-poinl 
Its reaction with cMorine has been studied 
quantitatively ; 1 grm. of tlfe purified ffbre-sub 
stance takes up 64-66 c.dl 01 (calc, at 0° and 
760 mm.), or approximately 16 p.o. by weight, 
the quantity of 01 as HOI formed being equal 
to that entering the molecule. The chlorinated 
product n( 0 ,pH„ 0 l 40 J,^ a simple substitution- 
derivative of the non-cellulose Constituent (which 
we may regard as n( 0 ,iH 2 i 0 l 40 ,)), contains mairo- 
gallol in combination with a body not yet com- 
pletely studied, but yielding furfural on hydro- 
lysis. In addition to the molecular groupings 
thus indicated, the presence of methyl groups is 
proved by the formation gf methyl chloride on 
heating this compound, and of acetic acid on de- 
structive distillation of the fibre substance, as ^ss 
by u*,isolving it in sulphuric acid, diluting and 
dist^ling. These ^sults afford a general view^. of 
th.f^ODstitution of the ‘lignin * substance, as it has 
been termed hitherto. We may regard it as con- 
taining closed O 4 chains, further characterised by 
the presence of ketone- or quinone-oxygen, and 
united to the furfural-yielding body, which is 
probably related to ‘ wood-gum ’ (* Holzgummi ’). 
Tollens has, in fact, isolated xylose from the 
juto-fibre {B. 22, 1046), though in very small 
quantity, and we would note h»e the increase in 
the proportion of the parent substance, wood- 
gum, with the more advanced lignification of 
perennial stems, as additional evidence for this 
view. It is dillicult to localise the methyl groups ; 
but they would appear to be independent of the 
above, and may bo regarded as existing in an 
acetic residue in combination. For a substance 
of marked kctonic and aldehydic characteristics, 
the terms lignm and lignose are obviously un- 
Buitod, and should give place, according to pre- 
sent views, to hgiwnet by which, therSore, we 
shall designate the non-cellulose component of 
the lignocelluloses generally. 

The ligiione of jfiant cells generally in the 
earlier stage of growth, i,e. lignification, appears 
to be not merely similar to but identical with 
that of jute. Proof of this has been afforded by 
the particular investigation of such widely dif- 
fering structures as the stony concretions of 
pears —Erdmann’s glycodriipose — the fibrovas- 
cular bundles of Mtisa Paradisiaca (Monocot.h 
and the bast fibres of the Sida species (G. /• 
1882, 108; 1883,19; 1889,212). 

• But very few of tl¥3 woods have been parti- 
cularly investigated in regard to the constitution 
of the wood subsftance, and for the most part 
only in regard to the products of hydrolysis {v. 
vol. i. p. 719]^ Thus Erdmann concluded from 
his study^of coniferous wood that its chief con- 
stituent— ‘^ycolignose* — is a chemical indi- 
vidual OjoHf^Oj,, a species of glucoside resolved 
by treatment with boiling acids into * lignose * 
G. 8 H 2 yO„ and a diermentable sugar (glucose). 
The presvice of closed Of chains in the ' li^- 
nose ’ molecule was* evidenced bv its vielding 
protocatechuib acid on fusion with alkaline hj- 

* A more direct oonversion of tbellgnone intodcfiuitely 
aivnaStio products Is that which takes tdace spontaiiuously 
when mosses of jutejure exposed to moisture and heat. Prom 
specimens of fibre ‘ rotted ^under suoMeonditlons Cross and 
Bsvan obtained’ an astringent sobstanoe tUffMO,,, whloh 
yielded phloxogluool and protocateol m to add oa toiloa 
with potash /. 1881 ^ M>. 
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he widely different poplar species was similar 
f nolt identical in ‘ oomposition {A» Suppl* 5, 




he liter researclies of F. Bente (D. P. J. 
17, 235), although modifying these views, 
hiefly in the variation in the results of hydro - 
^sis, nevertheless in the main confirm them. 
?he general conformity of the woods to the 
Tpes above descrij^ed as representative is shown : 

(1) In the close similarity of their character- 
}tio reactions. Of these we may mention (a) the 
olouration produced with solutions of the aro- 
l^tio amines (golden -yellow), and of solutions 
wf the phenols in hydrochloric acid, most cha- 
racteristic of which is the reaction with phloro- 
glucol (crimson); (5)*the powerfully reducing 
action of the wood substance d]pon the oxides of 
copper, silver, gold, and mercury — showing the 
presence of aldchydic groups • (c) the reactions 
with the halog(»is yielding, in the case of chlorine, 
substitution products of definite quinone-chloride 
characteristics, attended by complete resolu- 
tion into lignone* (chloride) and cellulose: with 
bromine and iodine less definite compounds, 


(3) In the prodaote of their destr^' 
tillation, which, when Carried out 
conditions, gives results whi^*’ 
for the several woods. A 
of such distillations . Senfl 

(B. 18, 60), the rpr * percentiwea 

of the wood.. (2) tar, 

f3) crude ^^^^raydrous acid (acetic), 
(Gj charv The lollowing numbers 

repr** ' the percentages observed : 

* (4) 2-6,(6) 20-30,(6) 17-86. 

the more important species, 
s, Populus, Betula, Fagus, and Finus, 
were included in the research, and shown by the 
results to resemble one another very closely in 
composition. The products may be more parti- 
cularly classified as regards the light which they 
throw upon the molecular grouping of the parent 
substance into : (a) members of the fatty series : 
alcohols, ketones, aldehydes, and acids generally 
of low molecular weights ; (6) furfural and its 
homologues ; (c) a group of aromatic bodies, 
constituting * creosote,’ which may be described 
as a mixture of guaiacol and creosol, containing 
besides, methyl-creosol and the dimethyl ethers 


but constant under constant conditions; (<i) with of p;pogallol and its homologues in varying pro- 
nitric and sulphuric acids yellow-coloured ex- portions (Schorlemmer, ‘ History of Creosote,’ 
plosive nitrates; (e) with acetic anhydride at its : S. C. /. 4, 162). These divisiofis, it will be noted, 
boiling-point and evith uenzoyl chloride in pre- ■ correspond with the ascertained grouping qf the 
sence of alkalis, the corresponding ethereal deri- ! complicated lignone molecule {supra)^ of \^ich 


vatives; (/) with solutions of the caustic alkalis 
at 160°-190°, with bisulphites (of the alkaline 
earths) at 150*^-170° and with sulphurous acid (7 
p.c. solution) at 90‘’-105‘^, attended by complete 
resolution into lignone (soluble derivatives) and 
cellulose (insoluble). 

(2) In their empirical composition, which 
shows a remarkable uniformity throughout the 
group. This is illustrated in the appended table 
of result# of analyses and determinations of 
calorific equivalents (Gottlieb, J. pr. [2] 28, 
885) 


Wood 

Ash 

Nitro- 

gen 

— ^ — 

Car- 

bon 

Hy. 

(Iro- 

g‘‘n 

Oiiloriflo 
equiv.'ilcuts 
per 1 gram 

Oak . 


0-37 



5016 

6-03 

4620 

Ash . 


0-57 

— 

49-18 

6-17 

4711 

Hornbeam 

P 

0-50 

— 

48-99 

6-20 

4728 

Beech . 

• 

0*57 

0'09 

49-06 

6-11 

4777 

Birch • 

• 

0-29 

0*10 

48-88 

6-06 

4771 

Fir 

• 

0-28 

0-05 

60-30 

6-92 

6035 

Pine . 

• 

0-37 

004 

58-31 

6-20 

6085 • 


An investigation by N. Schuppo of the chemical 
oomposition of a number of wood^ tissues 
(Phartn, J. [3] 14, 62) led to the foMowing con- 
clusions : {a) that the woods are unifornTin their 
characteristics, being composed of cellulose and 
* lignin * in somewhat variable proportions ; 
(6) the cellulose when isolated (Schultzo’s pro- 
cess) having the cogipositioR 0„H,„Os; anA 
(c) * lignin,’ being represented by tlj^e empirical 
formula O,, H,.q„ which is closely sisnilar to that 
obtained for th^ ‘ lignone ’ of jute. Further, 
G. W, Hawes has examined the woods of typval 
acrogens, e»g» lycopodium, equisetum, and asp^ 
^um, and finds that they do not differ essentially 
P] otogenous woods {Am. S. 


they afford additional confirmation. It is obvious 
that the process of destructive distillation must 
be attended with complications arising from 
secondary reactions, but the temperatures in 
case of wood are sufficiently low to reduce these 
to a minimum : thus the yields of furfural are at 
a maximum when the temperature does not 
exceed 200° (Hclll, B. 10, 936), and the aoetio 
acid is increased considerably beyond the per- , 
centages given by Senff (swpra), viz. from 2-6 to ' 
6-10, by raising the temperature very gradually 
through 160°-300° (W.Rudnew, D.P. J. 264, 88 
& 128), no doubt at the expense of the mefhyla- 
tion of the aromatic derivatives. ^ This subject, 
however, except in regard to the outlines which 
wo have sketched, belongs rather to the general 
theory of destructive distillation. 

The fundamental tissue of the woods we re- 
gard, therefore, in all cases as a lignocellulose, of 
which the lignone portion, while possessing the 
typical characteristics common to the group, is 
no doubt variously differentiated with the 
specialise*# characteristics of families, and 
indeed species and individuals. 

In addition to the fundamental tissue the 
woods contain other constituents, which from 
t||eir nature are seen to be more or less %lven- 
tilious. They are, in fact, generally removable 
by the action of solvents (in the case of resins, 
gum-resins, bals*ms, &o.), or by simple hydro- 
lysis. In this group wo may mention such de- 
filnilely aromatic derivatives as ooniferin and 
vanillm (M. Singer, M. 3, 395), the tinctorial 
Gonstiiuenls of the dye woods; also the very 
characteristic and important constituent of most 
exogenous woods knowm as * wood'gum ’ (Holz- 
gummi), first described by Thomsen {J.pr. [2] 
19, 146), who found quantities varying from 8 p.o. 
to 20 p.o. of the woods examined. This body 
^elds on hydrolysis the C, sugar, xylose (Tollens, 
Unters. a, d. Agr. Chsm. £ab. QiSttinnsn At%> 

L 
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fuHent 26it 825), whioli by further resolution 
yields furfural. Whether the wood- gum is a 
product of resolution of thelignone molecule has 
not^et been disclosodf but it would appear to be 
probable. A similar remark applies to the aro- 
mi^tio dcrivativei above mentioned. 

In conclusion we must briefly notice a recent 
contribution to tb/9 subject of the * constitution 
of lignin ’ (Lange, Ztschr. Physiol. Chem. 14,2l7). 
This consists in a study of the soluble products 
of resolution of certain woods— beech, oak, and 
by heating with strong solutions of the alka- 
line hydrates at 185°. In addition to formic and 
acetic acids, traces of higher fatty acids, oxalic 
acid and small quantities of pyrocatechol and 
protocatechuic acids, there were obtained certain 
amorphous bodies of brown colour, which the 
author terms lignic acids. These were resolved 
by treatment with alcohol into (a) soluble, (b) 
insoluble in this menstruum. The empirical 
composition of these derivatives is subjoined: 

' (?) ( b) 

Lignic (Beech C. 61*3 H. 6*4 6759 0 H.6-4 

acids \ Oak C. 60*9 H. 6*4 

from ( Fir C. 61-5 H. 6 0 0. 60*4 H. 5*0 
The yield of thej^o bodies is from 12-16 p.c. of 
the weight of the wood. The insoluble residues 
froggi the original alkaline digestion aro described 
as * celluloses,* but the description is doubtful. 
These results have an empirical value, but throw 
little light on the constitution of the wood sub- 
stance. They afford additional evidence, how- 
ever, of the general similarity of woods of various 
origin. 

Digested with alkalis at higher temperatures 
(200°-260°) than those employed in the researches 
detailed above, the lignooelluloses are resolved 
0 for the most part into oxalic and carbonic acids. 
With pofassium hydrate— which appears to give 
the maximum yield— the following proportions 
of oxalic acid have been obtained, the yield being 
oalcTdated on the dry woods; pine, 94*7 p.c.; 
poplar, 93*2 pJt). ; oak, 83*4 p.c. (W. Thorn, D. P. J. 
210, 24). It is evident that the oxalic acid is 
derived from both lignone and cellulose, which 
ore therefore probably similarly constituted as 
regards the arrangement of the C. atoms. 

The action of the alkalis, however, at the 
point at which they resolve the lignocellulose is 
too severe to afford any trustworthy evidence, 
from the study of the products, as to the constitu- 
tion of the original substance. Tfie problem 
can only be solved by first studying those re- 
actions which yield definite substitution or ethe- 
real derivatives ; these are chiefly chlorination, 
oonv:3r8ion into nitrates, acetates, and benzoatrs, 
and the reaction with bisulphites (solutions) at 
high temperatures. ^ 

In this article we do not attempt a special 
description of the woods or their constituents ; 
our endeavour is rather to generalise wh^^t is 
known concerning the woo^ subst^ce 4)roper, 
that which resists mechanical solvents alto- 
gether, and^ hydrolytic agents up to a certain 
degree of intensity. 0. F. C. 

LlOBOlH. The mixture of homologues of 
met h ane obtained by collecting the portion of 
petroleum that boils below 100°. 

LlGULDf. A crimson colouring matter in 
ripe privet berries (Nioklds, PK [8J 86, 828), 


0 ^ p 

sol. water and alcohol, insol. ether. Does not 
contain nitrogen. Coloured green by alkalis. 

LIGITSTBI^. A yellow hygroscopic bittei 
mass extracted from le&vesof the prwet {Ligus- 
trum vulgare)^ insol. ether and alcohol, sol. 
water and dilute alcohol. Cone. H2SO4 gives an 
indigo-blue solution (Polex, Ar, Ph. [2] 17, 76). 

LIGUSTEON. [0. 100^. (2C0°-280°). Occurs 
in privet bark (Beinsch, J. 1847, 787). Needles ; 
V. sol. water, alcohol, and ether. Tastes 
bitter. Beduces ammoniacal AgNO,. 

LIME. Oxide of calcium, CaO ; v. vol. i. p. 

666 . 

LIME, CHLOBIDE OF. A name sometimes 
given to bleaching powder ; v. Bleachino powdkb, 
vol. ii. p. 17. 

LIME LEAFfjOIL. The fragrant oil obtained 
by distilling the leaves of Citrus Livietta with 
steam contains ^ citrene (c. 176°), inactive to 
light, and with refractive index for red ^rays 
1*4611 at 30°, terpinol, methyl e&nyl ketone,^ and 
a colophene (F. Watts, C. J. 49, 316). 

LIMES, OTTO OF. Obtained by rasping and 
squeezing from the unripe plel of the fruit of 
Citrus linutta. Contains a terpens (176°) and 
a soft rosin, not volatile at 250°. On standing 
the resin deposits CaiHj^Oj [102°] (Wright a. 
Piesse, G. J. 32, 618). 

LIMETTIC ACID C„H,04. Obtained by the 
action of H^SO, and on the oil of lime 

(from Citrus Limetta) and on oil of rosemary 
(Vohl, N. Bcr. Arch. 74, 16). White crystalline 
body ; may be sublimed. Has no taste or smell. 
SI. sol. water, v. sol. alcohol.— Ag, A" : powder, 
si. sol. water, blackening on exposure to light. 

LIMETTIN CjHj^Oo. [122°J. A neutral 
body occurring in oil of limes (Tildcn, C. J. Proc. 
6, 30). Tufts of pale-yellow needles (from alco- 
hol). Not acted upon by AcCl or by phenyl- 
hydrazine. Bromine forms colourless scales of 
C,„H,,Br,OB. Boiling cone. NaOHAq forms 
NaOAc and crystalline C,4H,,(0H)04. 

LIMONENE. ix terpene occurring in oil 6f 
lemon and in many other essential oils; v. 

IS s 

LIMONIN 0^0,. [276°]. (Paterno a. 

Oglialoro, O, 9, 64) ; [246°] (Hoffmann, Ar, Ph. 
[3] 14, 839). A bitter substance contained in 
the pips of oranges and lemo«is (Bernays, 
Btichner^s Rep, [3] 21, 306 ; A. 40, 317 ; Schmidt, 
A. 61, 338). The pips are exhausted with boil- 
ing water, alcohol is added, and the mixture is 
* boiled with inverted condenser. After filtering, 
and distilling off the alcohol, limonin is \eft, 
together with » fatty substance which may be 
remove^ by CSj. 1600 g. of pips yield 80 g. of 
limonin (P. a. G.). Laminae; si. sol. water, 
ether, a;ad NH^Aq, v. sol. alcohol, HOAc, KOHAq, 
and baryta- water. The barium salt is not de- 
composed by COj. Cone. H2SO4 forms a red 
liquid, from which the limonin is ppd. by 
water. 

LII^ALOES OIL. T^ie essence of linaloes, 
obtained from the wood of Licari kanali, the 
white cedat of Cayenne, is a slightly coloured 
liquid with an odour like ros^and lemon. After 
^ibtillation over CaOL it consists of O.^H^O 
(198°) S.G. lfi^-868 . Wd « - 19 at 16°. It is sol. 
alcohol, ether, and glycerlfi. When distilled 
with ZnOla it yields a terpene, v» Lxcabeub. By 
prolonged treatment with saturated HOlAq and 
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xposore to light it yioUlB 0,^H|«2H01^ on 
ptioally inactive liquid with a oamphor<like 
dour, and S.G. ^ 1*060^ When* distilled with 
ime it yie^s lioarenV C,oH,a, (c. 170*^), S.G. 
a -836 (Morin, C. jB. 92, 998 ; 94, 733). 

LIKIN. 0.62’9p.o. ^4‘7p.o. Aciystallisable 
ubstanoe obtained by digesting Zftnum 
um with milk of lime, Altering, ppg. with HOI, 
nd extracting with ether (Pageustecber, A. 40, 
22; C. Sohrdder, Rep. PJiarm. 10, 11). 
ilky crystals, v. si. sol. water, v. e. sol. alcohol 
nd ether, m. sol. chloroform and HOAc. The 
Icpholic solution is intensely bitter. 

TiINOLEIC acid Oj. Linolic acid. 
•G. 4^ *92. Occurs as glyceryl ether in linseed 
il, hemp oil, poppy oil,«olive oil, nut oil, cotton- 
3ed oil, earth-nut oil, almond oiK oil of sesame, 
aim oil, cacao butter, and probably in most 
xed vegetable oilB(Pelouzo a. Boi^et, A.Ch. [*2J 59, 
3 ; Laurent, A. Qh. [2] 65, 150, 298 ; Liebig, A. 
3, 113 ; Saoc, A. 51, 214 ; Schuler, A. 101, 252 ; 
Oudemans, J. 185h, 304 ; llazura a. Griissner, M. 
9, 944 ; 10, 242 ; JBenedikt a. Hazura, M. 10, 
353). It does not occur in animal oils, so that 
when the acids obtained by saponifying animal 
oils are oxidised by KMnO^ no sativic acid will 
be formed, but di-oxy-stearic acid will be among 
the products, this hcing^dcrived from oleic acid 
(B.a.H.). ^ 

Preparation. — Crude linseed oil or hemp oil 
is evaporated with aqueous NaOH, the sodium 
soap is decomposed by HBO^, and the crude 
acid dissolved in alcohol, neutralised with NHj, 
and ppd. by BaClj. The barium salt is dissolved 
in ether, HOI is added, the ether decanted from 
ppd. BaCL, evaporated, and the liberated acid 
dried in vacuo over 11.80^ (Hohiiler; Bauer a. 
Hazura, M. 7,216). The acid so obtained is 
a mixtqre oleic, linoleic, linolenic, and iso- 
linolenic acid (Hazura). By treatment with 
bromine at 0° and reduction of the product 
0|8P»2Br40a with zinc and HCl nure linoleic acid 
, is got. ^ 

Properties. — Faintly-yellow limpid oil. Does 
not solidify at -- 18°. Insol. water, v. sol. ether, 
m. sol. alcohol. When distilled under 90 mm, 
pressure one-third passes over at 290°, and the 
distillate contains sebacio acid C,oH,gOj [130°] 
and an oily mfeture (Hazura a. Griissner, M. 9, 
206 ; cf. Norton a. Bichardson, B. 20, 2735). 

Reactions . — 1. Po^i^-fusion gives myristic, 
acetic, and formic acids, with traces of azelaic 
acid. — 2. EMn04, hydrogen peroxide^ and MnO,, 
witl^J0[.SO4, oxidise it to azelaic acid. — 3. KMn04 
i*^ P*"®®®*!©© of KOHAq converts tt into sativic 
acid, some azelaic acid also being formed^ But 
alkaline KMn04 oxidises crude linoleic goid from 
linseed oil(100g.) into sativic acid O.gH^OHl^O, 
[173°] (6*6 g.), linusio acid 0,^^(OHLOa [204°] 
(4*6 g.), isolinusio acid [176^ (15*8 g.), and di- 
oxy stearic acid C|„H,4(0H)402 [137°] (1*2 g.) 
(Hazura, If. 9, 180; cf. Diell a. Bef ormatsky, i 
20, 1211).^ It appears •therefore that <bru^ 
linoleic acid consists of linoleic acid* 

(which gives sativic acid on oxidation)* linolenic 
acid 0 ,*H»o 02 |whiclf gives linusio acid), isolino- 
lomc acid (which gives isolinusio), and oleic aoi^ 
(which gives di-oxy-stearic acid). The formation 
of sativic acid in this^manner may be made use 
a test for linoleic acid. — 4. Bronwnc at 
owuiMy tompeiMms fonjii with orade Uuolelo 


acid solid ^177°]. Bromine at 0° 

forms a tetrabromide Cf.gHg^rgO, [116°] (Hazara, 
M. 8, 147 ; Hazura a. Frie^ich, M. 8, 155, 285). 
Of these two compounds the former is formed 
from linolenic, the latter from linoleic acid. Pure 
linoleic acid gives only [116°J.-*- 

5. Fuming HIAq and amorphous phosphorus 
con)(erts it into stearic acid (PefCrs, M, 7, 552). 

Salts . — The salts are not crystalline. With 
the exception of the salts of the alkalis they are 
insol. water. They are sol. ether. With the ex- 
ception of the Pb, Mn, Na, and NH4 salts the/* 
are insol. alcohol. — BaA'j (Peters). 

Linolonio acid CigHaoOj. Obtained by treat- 
ing the compound C,gHauBr.Oj, [177°] (v. supra) 
dissolved in alcohol with zinc and HCl (Hazura, 
M. 8, 267). Yields on oxidation by alkaline 
KMn04 no solid acid except linusio (hexa-oxy- 
stearic) acid [201°]. Bromine forms only 
CisHsgBrgOj [177°]. Linolenic acid ‘ dries * 
rapidly when exposed to air, through oxidation. 
Its salts behave in like manner. The more 
glyceryl liuolenate there is in an oil the more 
rapidly does it dry. Glyceryl linolenate and 
isolinolenate also possess drying properties, but 
glyceryl oleaie does not. The product produced 
by exposing the acids to air i» an anhydride, 
insol. other, but furnishing soluble acids when 
heated with alkalis. 

Isolinolenic acid CibHjoOj. An acid assumed 
to exist in crude linoleic acid on account of the 
formation of isolinusio acid on its oxidation. 
When crude linoleic acid is oxidised by KMn04 
in alkaline solution, and the product ppd. by 
H2SO4, there is obtained a mixture of fatty acids 
whence cold ether extracts di-oxy-stearic acid, 
sativic acid remaining undissolved. The filtrate 
from the ppd. acids is neutralised with NaOH, 
evaporated, again ppd. with H.SO4, the pp. 
extracted with ether, and the residue crystallised 
from alcohol and then from water, wnereby it 
may be separated into linusio and isolinusio 
acids. 

LINSEED OIL. The oil expressed from the 
seeds of flax {Linum usitatissimum). Like 
other drying oils when exposed to the air it 
dries up to a transparent resinous mass. Lin- 
seed oil is composed of the glyceryl ethers of 
oleic, linoleic, linolenic, and isolinolenic acids. 

V. Linolric acid. Linseed oil dissolves some 
oxide of lead when heated therewith, being de- 
colourised ar\^ rendered more easily drying (boiled 
\)il}. 

LINUSIO ACID V. He»1-OXT'8TBAB10 acid. 

Isolinusio acid v. Hexa-oxy-stkario acud. 

LIQUID AMD AB. A balsam obtained from 
a ItAge tree, Liquidambar styracifoUa^ gro\ifing 
in Florida and Mexico. It resembles balsam of 
Peru, containing ciapamyl cinnamate, styrene, 
and cinnamic acid (Harrison, Ar, Ph. [3] 6, 541 j 
Maisoh, Ar, Ph. [3] 6, 545). 

, LIQUIDS, diffusion^ dispersion, osmose, 
refraction, irampimtion, of ; v, Phtsioal 

METHODS. <; « 

LITHIUM. Li. At. w. 7 01. Mol. w. pro- 
bably 7*01 (v. p. 149). [180®] (Bunsen, J. 8, 824). 
iS.G. *678 to *689 (Bunsen, l.c.). S.H. ai7° to 
100° = *9408 (Begnault, A. Ch. [8] 68, 11). B.O. at 
20° (Hg at 0^-1) 10*69 (Matthiessen, P. [4] 
12, 199 ; 18, 81). Oharaoteristio lines in emis- 
sion speotrum are LU in W ^ 6705*2, and • 

lit 
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weaker line in the orange 0102, and a weak line 
in the blue 4602*7 (Thal6n, 1868 ; v. also L. de 
Bo^bandran, Spectres LumineuXip. 55; SohOnn, 
W, 10, 143 ; Livein^ a. Dewar, T, 1883. 187). 
S.V.S. 11*9. 

• Occvrrence.'^Salis of Li are very widely dis- 
tributed, but occur only in sinaii quantities. 
Several phosphfttes of Fe and A1 contaii^ Li 
phosphate, especially triphylme, which contains 
0. 7 p.c. Li^O ; many silicates of A1 and Fe con- 
tain small quantities of Li silicate, especially 
%pidolitet which sometimes contains from 3 to 
5 p.c. LijO. Tourmalines, borates, <fec., often 
eontain traces of lithia. Very many mineral 
springs contain lithia ; according to Kirchoff a. 
Bunsen lithia is present in almost all mineral 
waters (P. 113, 367). Truchot found lithia in 
the soil of Limargue in the Auvergne ; nearly 
all the plants growing on this soil take up lithia 
{G. B, 78, 1022). Dieulafait has found traces of 
Li in sga-water from all parts of the globe, in 
the water of marshes, in mineral springs, in 
primary rocks, in gypsum of dilTereiit formations 
(i4. Gh. [6] 17, 377). Lithia is found in many 
plants, and in all sorts of tobacco ; but not in 
raw sugar, cocoa, coffee, or tea (Focke, Der Natur- 
forscher^ 1872. 407 ; Grnndeau, A. Ch. [3] 07, 
210). Lithia has also been found in the milk 
anW blood of cows (Bunsen a. Kirchoff), in dif- 
ferent parts of the human organism pence 
Jones, P. M. [4] 29, 391), and in normal urine 
(Bchiaparelli a. Peroni, 0. 10, 390). 

While investigating various silicates in 1817, 
Arfvedson {8. 22, 93 ; 34, 214) found anew alka- 
line base with a molecular weight smaller than 
that of soda or potash. Berzelius gave the name 
lithia to the new base (Aidetos) supposing that, 
unlike soda and potash, it was to be found only 
^ in minerals. The new alkali was decomposed 
by electrolysis in 1818 by Davy, also in 1820 by 
Braudes {S. 8, 120) ; but the metal was first pre- 
pamd approximately pure and in considerable 
quantity by {lunsen and Matthiessen in 1855 by 
electrolysing fused LiCl (A. 94, 107). 

Preparation. — The motal is obtained by elec- 
trolysing molten LiCl. Bunsen a. Matthiessen 
(A. 94, 107) passed the current from 4-6 Bunsen- 
oells through LiCl kept molten in a thick-walled 
porcelain crucible, using a cylindrical rod of re- 
tort graphite as positive electrode, and an iron 
wire the thickness of an ordinary knitting needle 
as negative electrode. The metal separated on 
the iron wire in small pellets, which were quickly 
removed by an iron 'spoon and placed under 
petroleum. Some of the metal was always oxi- 
dised, occasionally with ignition. To obviate 
thisT Hiller (Neues Handwlirterbuch der Chemie, 
8, 534) passed the negative electrode (iron wire) 
through the stem of a tobacco-pipe, which he 
connected with an apparatus supplying pure dry 
H ; ho allowed H to pass through the pipe until 
air was completely expelled, then plunged the< 
bowl open end downwards,* with tile erfd of the 
wire inside^ into the molten LiCl,^ stopped the 
H, and sent the current through the LiCl ; when 
BufiSloient Li had colfected inside the bowl, the 
pipe was broken and the metal collected under 
petroleum. To prevent any action between the 
Li and the silica in the pipe, the inside of the 
bowl is covered with, a thin layer of graphite; 
Ibis Is dpne by mixing powdered graphite with 


I dilute LiClAq so dd to form a thick paste, 
spreading this inside the bowl, and drying first 
in air and than at a moderate red heat. It is 
advantageous to mix tnq|fii01 beforeilasion with 
some NH4GI. 

There are many methods for preparing LiOl 
from Li-containing minerals ; the methods vaiy 
according to the composition of the mineral dealt 
with, all seek to prepare a solution containing 
only the alkalis, from whioh*Li may be separated 
by taking advantage of the comparatively small 
solubility in water of Li.^GO,. LiGl is obtained 
by dissolving LigGOj in HGlAq, evaporating,^d 
drying the crystals which separate. Lepidolite 
is the usual starting-point ; different specimens 
contain from less than *1 to 0. 5 p.c. Li20. The 
mineral is very finely powdered and triturated 
with water ; the finest powder is dried and heated 
to redness with twice its weight of lime; the 
cold mass, in which the SiO^ v combined* with 
lime, is treated with HGlAq ; GaO is ppd. from 
the solution by HjSO^Aq and evaporation; the 
filtrate is evaporated to drynqss, and the solid is 
heated until HgSO^ is all removed ; the residue 
is dissolved in water, the solution is digested 
with GaCO.,, to remove AljOj, and Ca is removed 
by ppn. with (NH^)2C20^ ; the filtrate is evapo- 
rated to dryness, and* the, residue is strongly 
heated ; the LijSO, thus obtained is dissolved in 
water, and the liquid is ppd. by Ba acetate ; 
after filtration the Li acetate is strongly heated 
and so transformed into Li^GO, (Arfvedson, 8» 
22, 93; 34, 214). 

The method recommended by v. Hauer (J.pr, 
68, 310) consists in strongly heating for 2 hours 
a mixture of equal parts of very finely powdered 
lepidolite and gypsum, lixiviating the mass with 
water, filtering, evaporating until GaSOf and 
K2SO4 crystallise, out, adding to the mother- 
liquor a mixture of NHjAq, NH^HSAq, and 
(NH^laC^O^Aq, whereby all bases are ppd. except 
the alkalis; after^ filtering, Li2GO, is ppd. from 
the warm solution by (NHJjCO,. 

The process adopted in Bchering’s manufac- 
tory at Berlin is described by Filsinger (D. P. J, 
219, 183; 222, 321, 3861. Finely ground and 
sifted lepidolite is mixed with cone. HtS04 in a 
warm brick trough to the consistence of a thin 
paste, which is heated with slight* stirring till it 
forms into lumps ; the lumps are calcined iif a 
reverberatory furnace, and, while warm, are lixi- 
viated with water ; the liquid is mixed with 
enough K2SO4 to bonvert all AljO, into alum, 
which separates on boiling, the residual 
being removed by milk of lime ; the salts in the 
filtratAare converted into chlorides by ppn. with 
BaGljAq, and the liquid is evaporated to mryness ; 
digestible with absolute alcohol dissolves the 
chlorides of Li and Ga ; after distilling off al- 
cohol, Ga is ppd. by (NH4)2G204Aq, the liquid is 
filtered, and a little NH^HSAq is added to ppt. 
any Fe, &o., still prescjj^t ; the filtrate is boiled 
to renfbve NH4Hg and evaporated to dryness in 
a silver di$h ; pure LiGl is thus obtained. The 
LiGl may be converted into by dissolving 

ip water, adding NH,Aq and (NH4)2G04, and 
washing the pp. with alcohol of 60 p.o. 

SchrOtter^B method is qaid to be one of the 
best {J, pr. 98, 275). Lepidolite is melted, at 
full red heat, with frequent stirring ; the molten 
mass if ladled out by an iron spoon into water: 
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whun eold ilie solid Is i>owde|6d and triturAed 
wiih water; HGlAq S.G. h2iB added little by 
little to the pasty mass; oare must be taken 
that sujQicient water is present Jto prevent the 
whole mass from solidif^ng ; after standing for 
24 hours, with frequent stirring, the semi-liquid 
substance is heated nearly to boiling, and a little 
more HClAq S.G. 1*2 is added ; the total quan- 
tity of HCl used should be c. 2 parts to 1 part 
lepidolite ; after a few hours most of the SiO^ 
has separated; aelittle of the filtered liquid 
should bo so acid that no permanent pp. is 
formed on addition of a few drops of Na-jCOsAq ; 
ajittle HNOjAq is now added to completely oxi- 
ditft FeClj to FeClj; the liquid is filtered from 
ppd. SiO, (which separates as a powder), and 
Fe.^jOj, AI2O,, CaO, Mg(^ <fro., are ppd. by careful 
addition of Na^COsAq to the boiling liquid. The 
alkaline filtrate is nearly free from all salts ex- 
cept chlorides of the alkalis ; it is evaporated 
until the small quantities of^MgCO^, MnCOj, 
&o., still preseftt separate out, and Li^GOj is 
ppd. from the filtrate by addition of Na2COa and 
evaporation. 

Commercial LtaCOg generally contains small 
quantities of salts of Mg, Ca, K, Na, <fec. ; it 
may bo purified by one of the foregoing methods. 
For the other methods of preparing 1^2003 from 
lepidolite, &c„ v. Hugt^ Miiller, J. pr. 58, 148 ; 
Fuchs, J. pr. 5, 31^; Troost, A. Ch. [3J 61, 103 ; 
Mallet, A. 101, 389; Lunglmayr, D. P. J. 171, 
293 ; Allen, J. pr. 87, 480 ; Reichardt, D. P. J. 
172, 447 ; L. Smith, A. 169, 82 ; Stolba, D. P. J. 
198, 226 ; L. de Boisbaudran, BZ. [2] 17, 661. A 
detailed criticism of various methods will bo 
found in D. P. J. 219, 183 ; 222, 271, 385. 

Properties.— A silver-white metal ; very soft, 
but harder than K or Na ; when freshly cut, the i 
surface appears yellowish ; when melted and at 
once pressed between glass plates, it forms a 
silver-like Mirror. Li makes a grey streak on 
paper. It may be drawn into wire, but shows 
very little tenacity. Li is the lightest known 
solid ; S.G. 0. *69 ; it swims^n rock oil. Melts 
at 180°. Is not acted on by dry O at its M.P. ; 
heated in air to c. 200° it burns with a very 
brilliant white flame. May bo vapourised in H at I 
full red heat. Li decomposes cold water without 
itself melting ; it combines rapidly with Cl, Br, 
I, S, 0; it burns when heated in dry CO2. Li 
reacts with most acids to form salts; cone. 
HNOjAq oxidises it with great rapidity, the 
metal usually inelts, and is sometimes ignited. 
Li dissolves in liquid NH3, ^nd on evaporatioi* 
o^he NH, it is left unchanged (Seeley, C. N. 23, 


^ The atomic weight of Li has be^ deter* 
mined: (1) ByoonvertingLiCl into AgCnArfved- 
son, 8. 22, 93 ; Mallet, Am. S. [2] 22, 349 ;,Tro<»t, 
A. Ch. [3] 61, 108 ; Stas^ ATottv. R. 2(3^) ; (2) by 
determining 0 in LijO (Berzelius, P. 17, 379) ; 
(^ by ppg. Li-^SO^ by BaCl2 (Berzelius, P. 17, 
879 ; Hermann, P. 16, 482 ; Hagen, P. 48, 361 ; 
Diehl, A. 121, 97); (4^ by determining* CO, in* 
LigCO, (Hermann, P. 16, 480^, TrooA, A. Ch. [3] 
£1, 108 ; Diehl, A. 121, 93) ; (6) bj^ converting 
LijCOg into Li^SOt (Troost, A. Ch. [8] 61, 108) ; 
(6) by converting LiCl into LiNO, (Stas, Nouv.m^ 
^determining S.H. otLi (Regnault, 

Bamsay (0. 56, 531) has endeavourad to 


determine the mol. w. of Li by measuring the 
lowering of vapour-pressure of Hg produced by 
dissolving Li in Hg : the results make it pro* 
bable that the mol. w. of Li is the same as the 
at. w. This result is baspd on the assumiJlion 
that Van’t Hoff’s law holds good, viz., that equal 
volumes of dilute solutions contain equal nugi- 
bors of molecules of the dissolved substances ; it 
also presupposes that the mcdecular weight of 
liqfJid Hg is the same as the atomic weight. 

As the V.D. of no Li compound has yet been 
determined, the valency of the atom Li in gaseous 
molecules is not certainly knowm, but from tlv 
close analogy between Li and the other alkali 
metals there can be little doubt that the atom of 
Li is monovalent in gaseous molecules. 

Li is a strongly positive metal ; it belongs to 
the group of alkali metals, none of which shows 
any tendency to enter into the negative radicle 
of salts. Li shows closer resemblances to the 
alkaline earths than are exhibited by any other 
metal of the alkalis ; LiOH, Li.CO,, and L^PO^ 
are much less soluble in water than tile corre- 
sponding compounds of Na, K, Rb, and Cs; Li 
does not form an alum. The position and ana- 
logies of Li are discussed in the article Alkalis, 
METALS OF THE, VOl. i. p. 114. 

licactunis and Comhinatioi^.—l. Li decom- 
poses cold water rapidly without itself melting. 
Thomsen {Th. 3, 227) gives the thermal 4ata 
[Li, n’0,Aq] = 48,970 (to form LiOHAq + H).— 

2. Very rapidly oxidised by cone, nitric acid . — 

3. Slowly acted on by cmic. sulphuric acid ; 
rapidly dissolved by dilute H^SO^Aq, also by 
dihUe hydrochloHc acid (Matthiossen,.4. 94, 10). 

4. Burns when heated in dry carbon dioxide or 
sulphuretted hydrogen. — 6. At temperatures lower 
than its melting-point Li acts on silica^ alkaline 
silicates^ iron^ gold, silver, and platinum. — 6. 
Combines readily with sulphur, phosphorus, and • 
the halogens. 

Detection.— Jji compounds give a red colour 
to a non-luminous flame. Examination by the 
spectroscope will detect *000009 mgrms. Li 
present as LiCl (Bunsen). To detect Li in sili- 
cates, the powdered mineral is treated with 
HFAq, the liquid is poured off, and the residue 
is evaporated with addition of a little H^SO,; 
the residue is extracted with absolute alcohol, and 
the liquid is evaporated to dryness ; the residue 
is again treated with absolute alcohol, and this 
solution is again evaporated, and the residue 
(irngm. i%suflicient) is examined in the spec- 
troscope; if the mineral is non-siliceous, the 
treat jnent with HFAq nfay be omitted. Li is 
estimated in the form of Li2S04. 

^ Lithium, antimonate of. LiSbO,. By tiding 
LiCl to KSbO^Aq (c/, Antimonates, vol. i. 
p, 285). 

Lithium, bora^ of. Li^B^O,, and hydrates 
with 6HaO, OH^O, and lOH^O ; by adding Li,CO, " 
to boric acid solution (Arfvedson, A. Ch. [2j 10, 

82 ; FilBinfferi Ar.Ph. [8] 8, 198 ; cf. Bouatbs, 
vol. i. p. 6‘Jb). • 

Lithium, horofluoride of. By double decom- 
position between Ba(BF4)^q and Li^SO^Aq and 
evaporation at 40°, largo deliquescent prisma are 
obtained, si. sol. water ; these crystals are pro- 
bably LiBF4, but they have not been accurately 
examined (Berzelius). 
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UtMam, bromide of. LiBr. H.F. [Iii,Bi'>Aq] 
-91,810 iTh. 3, 227) w[LiBr,Aq]- 11,360 (Bo- 
disko, 22. 1889. [1] 7). S.G. 8-102 at 17® 
(Olipke, Am. S. [3] 18, 293). A white crystal- 
liniT very deliquesce® t, mass. Obtained by dis- 
eolving LigCO, in HBrAq and evaporating 
(T^roost, A. Ch.y[fi] 61, 103); or by ppg. excess 
of OaBr^Aq by K^CO„ after 24 hours adding 
enough Li^CO, to ppt. all the Ca, filtering, and 
evaporating (Klein, A. 128, 239). S. 143 al 0°, 
196 at 34°, 222 at 69°, 244 at 82°, 270 at 103° 
(Kremors, P. 103, 66). 

« Lithium, chloride of. LiCl. S.G. 2-074 at 
8-9° (Schroder, P. 106, 226), 1-998 at 0°, 1-615 
at M.P. (Quincke, A. 138, 141) ; S.G. fused 1-575 
(Wernicke, P. 138, 141). H J*. [Li,Cl] = 93,810 ; 
[Li,Cl,Aq]- 102,250 {Th. 8, 227). S.H. -282 
(Regnault). 

Preparation. — 1. By dissolving Li^CO-j in 
HClAq and evaporating.— 2. By decomposing 
LigSO^Aq by BaCl^Aq, filtering from BaS04, and 
evaporating. 

Properties . — Crystallises from aqueous solu- 
tion in regular octahedra; very deliquescent, more 
so than GaOl^; tastes like NaCl ; melts at dark>i-cd 
heat to a clear liquid, which gives off some Cl 
and becomes alkaline when heated for a long 
time in the air j the same change eccura to a 
slight extent when LiClAq is evaporated. E. 
soU alcohol, also in a mixture of ether and alco- 
hol in which KCl and NaCl arc nearly insoluble. 
Volatilised at white heat. S. 63-7 at 0°, 80-7 at 
20°, 104-2 at 66°, 116 at 80°, 129 at 96°, 139 at 
140°, 146 at 160°. Gerlach (Fr. 8, 279) gives 


the following 

- 


B.O. LiClAq 

P.c. LiCl S.Q. LiClAq 

P.o. LiCl 

1-006 

1 1-148 

25 

1-030 

6 1-182 

30 

1-058 

10 1-219 

86 

1-086 

15 1-266 

40 

1-117 

20 



B.P. of saturated LiClAq=: 171° (Kremers, P. 
10^ 65). 

Reactions. — 1. Heated in air for some time 
is partially decomposed with evolution of Cl ; 
residue is alkaline (Schulze, J. pr. [2] 21, 407). 
Evaporation of LiClAq is accompanied by flight 
decomposition. — 2. Completely decomposed by 
heating in steam, with evolution of IlCl ; decom- 
position is rapid in presence of silica, but is 
prevented by ^mixture of NH^Cl (Kunheim, J. 
1861. 149). 

Combinations, — 1. With water to form two 
hydrates. (1) LiC1.2H^.O ; obtained as quadratic 
crystals by evaporating LiClAq nnder 10°. Dried 
between paper, the crystals become opaque and 
pow^l.ery ; when warmed, melts in water of o^s- 
tallisaaon, then solidifies, and then the dry 
liiCl melts again at red heat; (2) by evapo- 
rating a solution of LiCl f^i aqueous alcohol, 
Bammelsberg obtained the monohydrate 
LiCl.H.,0 (P. 66, 79).— 2. With alcohol to‘form 
LiC1.2C2H«0, and with metlj^ylic alc^wl y) form 
2LiC1.30H^ ; obtained by evaporating solution 
of LiCl in Rie respective alcohols (Simon, J.pr, 
[2] 20, 371). — 3. Witliplatinic chloride, to fojgn 
Li^tClf.BHfO ; orange-red salt, sol. in water, 
alcohol, and ether-alcohol. 

lithium, chromate and diehromate of; v, 
rol. ii. pp. 166, 167. 
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line tablets; by dissolving excess of LigOOsin 
HFAq, filtering, and evaporating. Slightly sol. 
in water; melts at red heat (Berzelius, A, 1, 
17). S.G, 2-296 at 21*6^ (Olarke^m. 8. [8J 
13, 202). By solution (ft LiP in and eva- 
poration, crystals of LiF.HF are obtained ; when 
heated LiF and HF are formed. Flfickiger (A. 
87, 201) describes the double salt 2LiF,SbFa. 
LlP combines with SiF^ to form the silico- 
fluoride LijjSiF„ {v. Litbkum, siLicovLnoBiDB 
OP, p. 161). 

Lithium, haloid compounds of. Lithium 
combines directly with the halogens ; the haloid 
compounds, LiX, are generally prepared by ua- 
solvJng Li^COj in the respective acids and eva- 
porating. As the V.D. none of the compounds 
has been dctei,-mined, their molecular weights 
are not known with certainty; but from the 
close similarities between compounds of Li, K, 
Na, and Cs the\o can be little donbt that the 
formula LiX (X=F, Cl, Br, *X) expresses the 
composition of the molecules of the haloid 
compounds of Li. 

Lithium, hydrosulphide ® of. ?LiSH. Ob- 
tained by reducing Li.^SO, by C, and passing 
H.S into a solution of the product. Only known 
in solution (Berzelius, P. 6, 439). Thomsen 
gives H.F. [Li, S, H, A^i] = 66,120 [Th. 3, 227). 

Lithium, hydroxide of. iLiOH. Obtained oy 
boiling LiyCOa with CaOAq in a silver dish (Pt 
cannot be used as it is acted on by LiOH), fil- 
tering, evaporating, and heating to 100° ; bettor 
by ppg. Li^804Aq by an equivalent quantity of 
BaOAq, filtering, evaporating, and heating to 
100°. Also obtained by dissolving LigO (q. t>.) 
in n.p and evaporating. Thomsen (Th. 3, 
2-27) gives H.F. [Li, O, H, Aq] = 117,440 ; and 
heats of neutralisation [2LiOHAq, H*SO*Aq] 
-31,290; [2LiOHAq, H-'CPAq]*. 27,700. Beke- 
toff (Bl. 41, 312) gives [LPO, Aq] =’*13,000 (to 
form LiOHAq). 

A white ci-ystalline mass which melts when 
heated, without dicomposition ; sol. in watdr, 
but less so than KOH or NaOH; insol. in other- * 
alcohol. Gmclin obtained small crystals of 
LiOH by evaporating a solution invacuo', ac- 
cording to Muretow (B. 5, 331) the crystals 
are a hydrate of lithium hydroxide, 
LiOir.H,0 (c/. Dittmar, S. 0. 1. T, 730). 

Lithium, iodide of. Lil. Obtained by satu- 
rating HIAq, containing a little H;,P04, with 
LLCOj, warming theppd. Li.^P04 with Balj and a 
!• trace of filtoving, adding enough Ll^COj to 

' decompose excess of Bal^ present, filtering again, 
evaporating, cmy stall i sing, and drying by pf'es- 
aurc between filter paper (Liebig, A. 121, 222). 
Liebig ^f.c.) also recommends to neutraliso half 
of an pi Solution containing a little H,P04 bv 
BaO or 6a0, to add tlie other half of the acid, 
neutraliso by Li-^COj, filter from Ba or Ca phos- 
phate and evaporate. The crystals are gene- 
rally yellowish ^rom a little separated I ; this is 
removed by quickly pressing between filter 
paper. Li^ forrastimall, colourless, deliquescent 
crystals. S.G. 3*485 at 28° (Clarke, Am. 8. [8] 
13, 293). H.F. [Li, I, Aq] -€6,100 (Th. 8, 227). 
hk 161 at 0°, 164 at 19°, 179 at 40°, 200 at 69°. 
263 at 76°, 436 at 80°, 476 at 99°, 688 at 120'’ 
(Kremers, P.l03, 66) By evaporating a solu- 
tion of Li^CO, in HIAq over Bam- 
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ttitlaberg^ obtained the \ydrat4 Lil^HsO 
(P.66,79). • 

Lit^um, oxide of. Li,0. Obtain^ by.bnni' 
ing small quantities of Li. in a fmall iron vessel, 
in dry Qiat 200°, cbolilig in 0, and heating in 
the air to decompose^Li peroxide (Troost, 4. Ch. 
[8] 61, 108). Also prepared by heating Li.^COs 
with 0 in a Pt crucible ; and by heating LiNO, 
to redness in a Ag dish, best mixed with On 
turnings (H. Muller, J, pr. 68, 148). 

A white crystalline solid ; S.G. 2*102 at 15° 
(Brauner a. Watts, P. M, [5] 11, 60). Not de- 
composed by heating with G or Fe. Does not 
^ct on Pt at high temperatures ; corrosion of the 
Pt vessel in the preparation of Li^O indicates 
the presence of BbaO or Cs^O. Reacts with 01, 
S, and P. Heated in O, Li.p is superficially 
changed to peroxide. Thomson gives [Lij.O.Aq] 
-166,620 {Th. 3. 227); and Beketofl {Bl. 41, 
812) gives [LijjO,Aq] s= IS.OJO ; hence [Lij.O] 
-168,620. ^ 

Lithium peroxide is said to be formed by 
heating LijO, or LijCO.,, for some time in air or 

O, but to be decomposed at a little above the 
temperature of zormation. 

Lithium, phosphide of. According to Troost 
M. Ch. [3] 61, 103) Li and P combine, when 
heated together, to form a brown substance 
which is decomnose^by water with evolution 
of inflammable Phydride. 

Lithium, silioofluoride of. Li2SiFa2H20. 
Transparent raonoclinic crystals ; obtained by 
adding HjSiFjAq to Li acetate or carbonate, 
evaporating, treating the residue with water, 
filtering, and crystallising (Stolba,€7’.pr. 91,466). 
S. 62*6 at ordinary temperature ; sol. alcohol, 
insol. ether. S.G. 2*33. Dehydrated at 100° ; 
melts at a higher temperature with evolution of 
SiF,, 

lith^m, salts of. Compounds produced by 
replacing H of acids by Li. The Li salts belong 
to one series LigX where X = 2C1, 2NOa, S04,CO„ 
JPO4, Ac. ; they are generally obtained by dis- 
’solving LijCOj in the diffdlent acids# some are 
prepared by double decomposition from LiCl 
or £4804. Most of the salts of Li are sol. in 
water, but Li3P04 and LiaCO, are considerably 
less sol. than the corresponding salts of the 
other alkali metals; LiOH is also less sothble 
than the other alkalis (c/. Alkalis, metals of the, 
vol.i.p. 114). Few, if any, basic salts of Li are 
known. The chief Li salts are the following { v . Gab- 
BONATEs, Nitbatbs, Sulphates, &o.) : Antitnojiatet 
arsenate^ borates, bromat*, carbonate, chlorate, 
gfiroTnates, dithionate, hypochlorite, hypopJios- 
phite, iodate, nitrate and -ite, perchlorate, perio- 
date, pJwsjphates, selenate and -ites, si^cates, sul- 
phates and -ite, tellurate and -ite, t^io-arsencite. 

Lithium, sulphide of. LixS. Li and S 
combine when heated together ; the solution in 
water is yellow from presence of polysulphides. 
LijS is obtained by reducing LiaS04 by an 
equivalent quantity of G at full red heat ; excels 
of G makes the prOfluct pyrophoric (Derzelius, 

P. 6, 489). Naudin a. Moittholona(C. H. 83, 68) 
say that Li^S may be prepared "by the long- 
continued passd^e of HjS through LixOO, sus- 
pended in water. Li^S is easily sol. water* a^id 
aloohof. [Li„ S, Aq] - 116,260.(2’fc. 8, 827). 

Lithium poty tulphidtt are said to be. 
obtained by mating LiOH with S (Vauquelin,^ 


A. Oh. 7, 284) ; they closely resemble the poly- 
sulphides of we othes alkali metals. 

Lithium, sulphydrate of; v, Litbium, ht- 
DBOSDLPHIDB OF, p. 160. M. M. R M. 

LITHO-BILIC ACn).C„HwO,. [199T Go- 
curs, together with lithof^io acid, in Oriental 
bezoar, and is prepared bw decom^sings the 
barium salt with hydrochloric acid and re- 
crystallisation from alcohol* Long pale-yellow 
nee(Ues; insol. water, v. sol. alcohol, m. sol. 
ether. Its ^coholic solution is dextrorotatoir. 
It resembles lithofellic and the biliai^ acids 
in its behaviour with Pettenkofer*s reaction and 
its distillation products (Roster, G. 9, 462 ; 
Grattarola, J. 1880, 831). — ^BaA'jfiaq. ^d. by 
adding BaGl, to a warm aqueous solution of 
crude sodium Uthofellate ; usually a yellowish 
semi-transparent resin ; was obtained on one 
occasion in minute monoclinic crystals. 

LITHOFELLIC ACID G.^H3x04. [206°]. S. 
(alcohol) 3*4 at 20°; 16 at 78°. S. (ether) ‘226 
at 20° (Gdbel). [a]n-13*8 at 9*6° (independent 
of concentration). Forms the chief constituent 
of some kinds of Oriental bezoars (Gdbel, A. 89, 
237 ; Ettling, A. 39, 242 ; Wdhler, A. 41, 160 ; 
Heumann, A. 41, 303 ; Malaguti a. Sarzeau, 
C. B. 16, 618). The finely -powdered bezoars are 
extracted with boiling alcohgl, and the solution 
evaporated. The crude acid then deposited is 
converted into sodium salt, and then into4he Ba 
salt. On recrystallisihg, barium lithobilate re- 
mains undissolved, and the solution of barium 
lithofellate is then decomposed by HGl (Roster, 
O. 9, 364). Minute hexagonal crystals (con- 
taining aq) (Hoppe-Seyler, Virchow's Arch. 25, 
528; Grattarola, J. 1880, 831). Insol. water. 
Dextrorotatory. Its salts are also dextro- 
rotatory, somewhat bitter in taste. On distilla- 
tion it gives oil aromatic fumes. 

Bcactiojis.—^l. When heated with sugar and 
H2SO4 it gives a crimson colour (Pettenkofer’a 
reaction) (Strecker, A. 67,63).— 2. Boiling HGlAq 
resinifies it. — 3. Hot nitric acid gives a^yellow 
acid, C2oHa,(N02)20a, which may be crystallised 
from HOAc. • 

Salts.- The sodium salt forms a pale- 
yellow gummy mass, exceedingly sol. water and 
alcohol. [«]o= 18*16 at 14*6°.— BaA'* lOaq : 
largo prisms, sol. boiling water and alcohol. 
[a]|,= +19*7 at 16°. — AgA': flocculent pp. 

LITHOSFERMTTM EBTTHBORHIZON (M. 
Euhara, C. J. 35, 22). The Japanese prepare a 
dye call^ Shikon or Tokio purple from the root 
of this plant. The colouring matter may be ex- 
tracted by exhausting* successively witn water 
and alcohol. Load subacetate is added to the 
latter extract, and the purple pp. washed and 
idecomposed by aqueous BL^S. The dye is ex- 
tracted from the dried pp. by means of alcohol. It 
is resinous witl\^ green lustre. Its composition 
may be represented by O.^oHsoOio. Its alcoholic 
solution is purple, and shows an absorption 
S]{lectrum similar to. that of alk^net. Alkalis 
turiBthe^olutioniblue; acids turn it red. Baiyta 
gives a purple pp. CxoIIxgBaOjo. T]|edye is readily 
oxidised to a brown scaly substance, O^HmOic* 
Bromine forms a product of substitution, 
GaoHjjBrjO,,. With PGl, it forms a black resin- 
ous body, GjoBLaOLO,,. 

LITHDBIC A$li) 0,,H,„NO. (?). {206°1, 

Occurs as magnesium salt in some ' urinary 
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ealooli of oxen (Boster, A. 165, 104). Slender, 
silky needles. M. sol. boilfbg water and alcohol. — 
MgA^,: minute monoclinio prisms; m. sol. 
boiliftg water, v. si. sol. cold water, insoluble in 
alcohol. 

LITMUS. Obtained chiefly from various 
Spibies of Boccefla, Variolaria, and Leca^iora, 
the same lichens that yield archil. The blue 
colouring matter ^appears to be developed by 
fermentation after the mass has been treated 
with alkaline carbonate (G^lis, Bev. Scient. 6, 
6^; J. Ph. 24, 277). 

When 2 pts. of Boccella tinctoria and 1 pt. 
at E,COa are repeatedly moistened with a solu- 
tion of ammonium carbonate, the mass acquires 
a fine blue colour in forty days. The mass is 
then mixed with chalk and gypsum. 

According to Kane (T. 1840, 298), litmus 
contains azolitmin, spaniolitmin, erythrolein, 
and erythrolitmin. Azolitmin is a reddish- 
brown amorphous powder, which dissolves in 
ammonia^with blue colour, and forms blue and 
violet lakes. Spaniolitmin was not isolated by 
Kane, but appeared to be light red. According 
to Kane, erythrolein is a red viscid mass, form- 
ing a purple solution in ammonia, while ery- 
throlitmin forms deep-red crystalline grains, 
forming a purpl^ solution in ammonia. The 
method employed by Kano to isolate these sub- 
stances is as follows : Litmus is exhausted with 
boiling water, the residue is acidified by HCl, 
again washed, and then boiled with alcohol. 
The alcoholic solution is evaporated to dryness, 
and the residue extracted with ether, which 
leaves erythrolitmin undissolved. The ether 
leaves erythrolein on evaporation. The reddish- 
brown powder left after boiling with alcohol is 
impure azolitmin. 

De Luynes (C. B. 59, 49), by heating orcein 
*with aqueous NH, and NajCO, at 70®, obtained 
a blue substance, which he regarded as the blue 
colouring matter of litmus. 

Aficording to Wartha (B. 9, 217), cold alcohol 
extracts from ^tmus a red substance, which is 
not affected by acids, and the residue yields to 
water the blue colouring matter. If the aqueous 
extract be evaporated, and the residue treated 
with absolute alcohol and some HOAc, a scarlet 
dye, turned purple by NH3, is extracted, while 
the residue is the pure litmus- blue, left as a 
brown powder. 

A blue ethereal extract of litmus shows an 
absorption-band at D ; a red etheretrl extract 
shows an absorption-band extending to £ (Vogel). 

An aqueous solution of litmus, kept in a 
closed vessel, gradually, becomes decolourised. 
This is due to the action of a micrococcus 
which reduces the colouring matter to a leuco- 
derivative, which is readily re-oxidised by air 
(Dubois. Bl. [2] 49, 963 ; cf. Mlamy, J. Ph. [6] 
18. 488). 

According to Ffirster (Fr. 28, 428), litmus is 
best purified by exhausting with alcohol iji the 
cold, digesting with water, filt*^ring, and evapo- 
rating. The residue is dissolved in water, filtered, 
and ppd. by a mixturq of alcohol and HOAo. 
The pp. is washed with alcohol, and the solu- 
tion, ppn., and washing repeated as long as 
reddish-violet substance is removed thereby^. 
The pp is then dried, dissolved in water, the 
solution filtered and ppd. by feebly ammoniacal 


alcohol. The pp. is 4nally washed vnth aloohdl 
and dried. 

LIVEB OF BULPHUB. A name formerly 
applied to a muxture di the polysulphides of 
potassium, obtained by hating togetuer KjOOs 
and S in a closed vessel (o. Potassium, sulphidibb 
of). 

LIXIVIATION. The application of water to 
solid mixtures, for the purpose of extracting the 
soluble parts. 

LOBABIG ACID A resinoid acid 

obtained by extracting the lichen Lobaria aduata 
with ether (Knop, C. C. 1872, 172). War|y 
masses, made up of thin plates. Insol. water 
and baryta- water. In aqueous or alcoholic NH, 
it forms colourless solutions, which turn rose- 
red on exposure k) air. KOHAq forms a yellow 
solution, turning brown on evaporation. 

LOBE LINE. «in alkaloid existing in Lobelia 
injiata (Bastick a. Procter, P^.«*10, 270, 456). 
Obtained by extracting the leaves with dilute 
acetic acid, and ppg. with magnesia. Thick, 
oily mass, decomposed by hen/. V. sol. water, 
alcohol, and ether. Narcotic. Forms crystal- 
line salts with HCl, llNOj, H^SO^, and oxalic 
acid. Its solutions are ppd. by tannin. 

Lobelia jiicotiancBfolia contains also a second 
alkaloid, dissolved by CHC4j from solutions 
made alkaline by NH,. It resembles lobeline in 
physiological action, and, like it, exhibits no 
characteristic colour reactions (Dragendorff a. 
von Rosen, C. G. 1886, 873). 

LOGANIN C,jH 3^0,4. [215°]. A gluooside 
found by Dunstan and Short [Ph. [8] 14, 1025) 
in the pulp in which the seeds of Strychnes nux 
vomica are embedded. Extracted by alcohol- 
chloroform, and recrystallisod from alcohol. 
Prisms. V. sol. water and alcohol, less sol. 
ether, CHOls, and benzene. The aqueous solu- 
tion is not ppd. by reagents for alkaloids, nor by 
lead acetate or AgNOj. Not coloured by FeCl,, 
HNO5, or H.^S04 awd K.fir^Oj. Cone. H^SO; 
gives a red colour on warming, changing to 
purple. Loganin does not reduce Fehling’s 
solution. Boiling dilute splits it up into 

glucose and loganetin. Loganetinis sol. water 
and alcohol, less sol. ether and CHOI,. It also 
gives a purple with HjSO^. 

LOKAONIC ACID (K.) or 

(C. a. G.) LokaXn. The colouring matter of 
Chinese green, obtained from the berries of the 
bpekthorn {BJia^nnus utilis), contains lokaonic 
acid (Kayser, B. 18, 3417 ; cf. Glo3z a. Guignet, 
J. 1872, 1068). Lokao, tho commercial articH, 
consists of calcium and aluminium lokaonates. 
It is de^mposed by boiling with ammoltum 
carbonate, ahd on adding alcohol to the filtrate 
ammoniums lokaonate is ppd. This is de- 
composed by oxalic acid. Lokaonic acid is a 
deep-blue or bluish-black mass, which oxliibitB 
metallic lustre wl^en rubbed. It is insol. water, 
^Gohol, ^ther, and chloioform. In aqueous 
alkalis it for^s a blue solution, changed to red 
by mild reducing agents, such as HjS. Boiling 
dilute H2SO4 splits it up into a sugar, lokaose, 

I aniiS lokanio acid. 

I ♦ Salts.— NH, HA" (at 100®): deep-Mue pp., 
i with bronze luStre when dry ; so^. water, insoL 
^ alcohol.— (NHJ 3 A": similar to the preceding. 
Begins to lose NH, at 40®,— K^A": dark'-bloe 
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powder.— (at 100®): ®deep-blae powder, 
msol. water.— PbA^' (at 100®) : blue-blaok pp. 

Lokanie acid (K.) or 0 ,bH,« 0 ,o 

(0. a. G.). LoJcaitim Obtained by boiling 
lokaonio wd with dilute H^SO^, dissolving the 
pp. in NHgAq, and ppg. with oxalic acid. Violet* 
black crystalline powder, which exhibits a bronze 
lustre when rubbed. Insol. water, alcohol, 
ether, and chloroform. Alkalis form a violet 
solution. At 120» it becomes Gone. 

H2SO4 dissolves it in the cold, and on adding 
water a reddish-brown powder, is ppd. 

This dissolves in NHgAq, and the solution gives, 
Isith BaClg, a reddish-brown pp., BaCjgHg^Ois. 
Lokanio acid is decomposed by boiling cone. 
EOHAq into phloro^ucin and delokanic acid. 
Hot dilute nitric acid lorms nitro-phloroglucin. 

Salts. -NH4HA'' (dried rft 100°): bluish- 
black powder, sol. water, insol. alcohol. Dyes 
cotton, silk, and wool deep v^let without mor- 
dant. Mixed ^ith Na^SgO, it dyes cotton a per- 
manent sky-blue (0. a. G.). — BaA" (dried at 
100°) : blue-black powder, insol. water and alco- 
hol.— Pb A'' : deep-blue powder, insol. water and 
alcohol. 

Delokanic acid 0,sH„0a. Formed as above. 
Brown powder, insol. water, sol. alcohol. Its 
solution in alkalis is cherry-red. It reduces 
Fehling’s solutiomwitU difficulty in the cold. 

Lokaose C<,H,20a. A sugar formed by hydro- 
lysis of lokaonio acid. It reduces chloride of 
gold and Fehling’s solution in the cold. It re- 
duces half as much CuO as glucose. 

lOPHINE V. vol. i. p. 474. 

LOTURIKE. [234°]. Occurs to the extent 
of *24 p.o., together with *02 p.c. of colloturine 
and -00 p.o. of loturidine, in lotur bark from 
Symplocos racemosa, growing in India (Hesse, 
B. 11, 1542). The alkaloids are extracted from 
the bark by hot alcohol, and are converted into 
acetates. Loturine and colloturine are ppd. from 
the neutral solution by potassium snlphocyanide, 
leaving loturidine in solution. The crystalline 
pp. is decomposed by NagCO,, and the alkaloids 
are extracted with ether and recrvstallised from 
alcohol. The efflorescent crystals of loturine 
are separated mechanically from the non-olHor- 
escent crystals of colloturine. 

Properties . — Long prisms. May be sublimed. 
Insol. water, sol. alcohol, acetone, ether, and 
chloroform. Its acid solutions exhibit violet 
fluorescence. It gives no colour with FeClg, cone. 
H2SO4, HNOj,, or bleaching powder followed Ipr 
animonia. Its hydrochloride forms white 
{IKsmB. The hydrochloride, nitrate, and 
chromate crystallise in needles. The platino- 
ohloride is a yellow pp. ^ 

Colloturine. Long prisms; may+e sublimed. 
Its solutions in aqueous HCl and H2S04lduoresce 
violet. Its aurochloride is a yellow amor- 
phous pp. 

Loturidine. Extracted from the flltrate from 
the ppd. sulphocyangles of loturine and coX 
mturine by adding NH, andgshaking with ether. 
Yellowish-brown amorphous mass. Storms amor- 
phous salts. Its tplutions in dilute mineral acids 
fluoresce violet. 

lOXOPTEEYGIHE 02,H,4N,0,. [81®]. Occurt, 
mgether with another alkaloid afld tannin, in red 
^ebraoho bark from LoxtmUrygiu'm LwentzU 
iHesie, A. 211, 274). Extracted by alcohol; 


the alooholio solution being evaporated, the 
residue treated with *hqueou8 NaOH and the 
alkaloids extracted with ether. The acetic acid 
solution of the alkaloids is mixed with potapeium 
sulphocyanide, which pptl. one alkaloid and leaves 
the loxopterygine in solution, whence it is ^d. 
by ammonia. White amoi-pEous mass, si. wl. 
cold water, v. sol. alcohol, ether, chloroform, and 
benzene. Its solutions exhibit alkaline reaction. 
Tastes intensely bitter. Cone. H2SO4 and a Iktle 
KgOr^O, gives a violet colour. 

LVFANINE CijHgiN.O. Occurs in the se^s 
of the blue lupine {Lupinus angtisHfolim), fr^ 
which it is extracted by alcohol containing HCl 
(Hagen, A. 230, 370). Viscid yellow liquid with 
green Ihiorescenco, characteristic smell, and very 
bitter taste. SI. sol. water, but separates on 
warming ; m. sol. cold alcohol, v. sol. ether and 
chloroform. Not volatile with steam. Strongly 
alkaline, fuming with HCl. 

Salts BTICl 2aq. [127°]. M. sol. water 
and alcohol, iiisol. ether. The base is set free 
from this salt by KOH but not by Nil,. — 
B'HI l|*aq : yellow crystals (from hot water), sol. 
CSo, iiisol. alcohol and ether. — B'HCyS .^aq : pale 
yellow crystals ; v. sol. hot alcohol, si. sol. water, 
insol. ether.— B'HgPtClsSiaq.— B'HAuCl4 : splen- 
did yellow needles, si. sol. ethCr, insol. water and 
alcohol. 

MethylO'iodide B'Mel. [215®]. Crystals, 
si. sol. water, insol. alcohol and ether. The 
methylo-hydroxide is formed by treatment with 
AggO but not with KOH. 

Mcthylo-chloride B'MeCl 2aq. [128°]. 
Extremely deliquescent crystals, insol. ether. — 
B'MeHPtCl„aq : red crystals, iiisol. ether, si. sol. 
alcohol. — B'McAuCl4 ^AuClg : lemon-yellow 
needles. 

LUPETIDINE V. Di-MEXHYn-PYRiniNK hbxa- 

HYDRIDE. ♦ 

LDPINIDINE V. Lupinine. 

LUPIN IN C2„H3,0 ,u. Lupiniin. A gluooside 
in the buds of the yellow lupine {Lupimis Visteus), 
Extracted bv 50 p.c. alcohol (Scnplze a. Barbieri, 

B. 11, 2200). Slender yellowish-white needles 
(containing 7aq). SI. sol. water and alcohol. 
Alkalis form a deep yellow solution. Its am- ^ 
moniacal solution gives a lemon-yellow pp. with 
lead acetate. Boiling with water or dilute acids 
splits it up into glucose and lupigenin. 

Lnpigenin C,,H,20„. Formed as above. 
Minute yellow needles, insol. water, si. sol. alco- 
!iol. Fomis a deep-yellow solution in aqueous 
NH3. -NH^A'aq: lemon-yellow powder. 

LUPININE C2iH4oN2t)2. [08°]. (266°). An 
alkaloid in the seeds of the yellow lupine (Lu- 
^intis lutciis), and extracted by alcohol pontain- 
iiig HCl. Tlie extract is evaporated to a^syrup, 
treated with KOH, and shaken with light petro- 
leum. The petDsleum is shaken with aqueous 
HCl, the solution treated with KOH, and the 
alkaloid extracted by ether, from which it is re- 
orystalliscd (Baumert, L. V. 27, 16 ; cf. Beyer, 

L. k?14,%r>l; V. lupinidine, in/ra). 

Properties.— Tnmetiic crystalfc> may be dis- 
tilled in a current of hydrogen. Tastes bitter. 

V. sol. cold water and^ alcohol, less sol. hot 
water; v. sol. benzene, chloroform, and CSj. 
Strong base ; liberating NH, from its salts and 
fuming with HCl. In its solutions tannin gives 
a flocculent pp.; phospho-molybdio and pbos- 
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pbotnngstio acids give yellow pps. ; iodine gives 
a dirty brownish-red pp. * 

Bcactions. — 1. Hi gives — 

2. fuming HGl at 200° it forms anhydro- 
lupimno OaiHasNjO an^tinally di-anhydro-lupin- 
ine G^jH,„Na (iiaumert, A. 214, 866).— 8. 
heirted with the •hydrochloride at 180° forms 
oxylupinino, which with platinic chloride 
forms 02 ,H,„Na 04 lf.PtCl«, crystallising in yell<j,w 
plates. * If the mother-liquor be heated with 
PjOj to a higher temperature anhydro-liipinine 
is formed (Baumert, A. 214, 360).— 4. Sodium 
dissolves in fused lupinine, but the product is 
decomposed by water into NaOH and lupinine 
(Baumert, B. 15, 631). 

S a 1 ts B^HjClj : large trimetric crystals. — 
B"2HNOg: crystals, v. e. sol. water and alco- 
hol. — B'HgSO^ : deliquescent prisms. — 
B"(HAuCl 4 )g : needles, v. si. sol. water. — 
B''HgPtCl 6aq : crystals, sol. water. 

Acetyl derivative C.iHagAc.NoO.^. Ob- 
tained by heating lupinine with AcCl or with 
Ac.jO and NaOAc (Baumert, A. 224, 313). Oil. — 
B^H^PtClg ; orange trimetric plates. 

Meihylo-iodide B^'Meglg; white hexa- 
gonal plates; si. sol. alcohol (Baumert, B. 14, 
1221 ). 

Methylo -chloride B"MejCl 2 : pearly 
plates. — B"MeaPt01gaq : orange-red needles. — 
B'^iMcirAiiaClg : yellow pp. 

Ethylo -iodide hexagonal plates 

(Baumert, B. 14, 1321). Decomposed by Ag^O, 
but not by KOII. From it may be obtained 
B^EtgPtClgaq and B"(EtAuCl 4 ) 2 . [70°]. 

Anhydro-lupinine CaiHgaNgO. Formed by 
heating lupinine with fuming HOI at 160°-200° 
(Liebscher, B. 14, 1880). Liquid which cannot 
be distilled. Oxidised by air. Smells like co- 
nine. Forms crystalline salts. — B^HaPtClg : red 
Aables, v. sol. water. 

Di-anhydro-lupinine CojHggNg. (220°). From 
lupinine and cone. IIClAq at 200° (Liebscher a. 
Baumert, A. 214, 371). Oil. Beadily oxidised 
by air. — B^H.^PtOlg ; dark-red crystals ; v, sol. 
warm water. * 

Lupinidine CgH„N. 

Preparation. — Lupine seeds are extracted 
with dilute alcohol acidified with HaSO^, and, 
after as much fat as possible has been removed, 
the sulphate solution is evaporated to a syrup 
and the residue triturated with absolute alcohol, 
when it solidifies to a mass of crystalline plates. 
This mass is again triturated with absolute al- 
cohol, when a white crystalline meal of acid 
lupinidine sulphate separates. The mother- 
liquors are treated again in the same manner, 
until the residue, on trituration with alcohol, 
either femains liquid or at least redissolves o£ 
washing with absolute alcohol ; in this case it 
consists for the most part of Ippinine sulphate. 
The mother-liquors containing the lupinine sul- 
phate are freed from alcohol, dissolved in wa^r, 
and ppd. by BaOl,. The filtrate now contains 
chie^ lupinine chloride, fromewhich ctiy Inpin- 
idine salt present can be ppd. as platino -chloride 
(G. Baumert, A. 225, 865). Lupinidine is ob- 
tained by decomposing the acid sulphate by one 
of the stronger bases, shaking with etjher, and 
distilling in a current of hydrogen. The fact 
that this alkaloid distils over in a stream of 
hydrogen, between the wide limits of 250°- 820°, 


is explicable on tbfe assumption thafthe hipin* 
tdine got from the seeas of the yellow lupine is a 
mixture of orystallisable hydrate (see below) and 
a liquid; anhydride. Thg fo/mula GsHi^N is oal> 
culated from analyses of its salts. * 

Properties. —Thick yellow oil of intensely 
bitter taste and disagreeable hemlock-like smell; 
but this smell is probably due to a decomposi- 
tion jnoduct. Strong base. Very easily oxidis- 
able by the air when in coidiaot with acids or 
with KOHAq, but not with NHaAq. Gives no 
acetyl derivative or ethylo-iodide (Baumert, A, 
225, 365). Lupidine is a feeble poison, acting 
on frogs like curare (Robert, A. 227, 219). 

Salts.— B'HGl : yellow deliquescent crystals. 
— B'HI .^aq : rather large crystals resembling 
alum, V. sol. hot water, m.^ol. alcohol. — B' 2 HI(?) 
Formed by heatiag lupinidine with EtI. Thus 
lupinidine resembles berberinein giving a hydro* 
iodide when heated with EtI (Baumert, A. 227, 
207). — B'HgSO,: minute crystals, tv. e. sol. water, 
v. si. sol. alcohol. — B'.^BLPtGlg 2aq : trimetrio 
crystals, a:6:c = *886:l:l*17'l (Luedecke, Z.K.l^^ 
297), si. sol. water, m. sol. HClAq, v. sol. dilute 
alcohol (Baumert, A. 226, 365). 

Hydrate G^HjiNaq? The liquid and oitys- 
talline portions of the lupine alkaloid are to be 
considered as modifications of the same base 
(the hydrate being crystAlin^], since both yield 
the same double salt with PtGl^. The existence 
of a hydrate, stable only in the cold, may also 
explain why cold aqueous solutions of lupinidine, 
lupinine, and coniine become milky on heating. 
A further proof of the correctness of this view is 
that the yellow oil only (probably the pure anhy- 
dride CsHjsN) was got on treating the lupinidine 
with PgOj (Baumert). 

Lupinine. A crystalline alkaloid, called by 
this name, was obtained by Bcttelli (G. 11, 240) 
by extracting white lupine [Lupinus albus) with 
alcohol. It forms white needles, v. sol. water. 
An alcoholic extract of the plant has been used 
with some success ii^ cases of intermittent mala- 
rialfever. Solutions of the alkaloidgive white pps. 
with tannin, HgGl 2 , and AgNO,, in the last case 
reduction soon takes place. Platinic and gold 
chlorides and picric acid give canary-yellow pps. 
HIAq containing iodine gives a red amorphous 
pp. It does not reduce Fehling’s solution. Boil- 
ing KOII gives off ammonia. * 

Lupinine. A liquid alkaloid, also called 
lupinine, was obtained by Gampani (G. 11, 237) 
from the white lupine. It boiled between 210° 
afid 218° and was poilionouB. 

The young shoots of the yellow lupine contaki 
an alkaloid callea Akoinine (^. v .). The danger 
to sheep 4rom eating lupines appears to be due 
to another aabstance ‘icterogen,’ perhaps pro- 
duced b^ parasite growing on the lupines 
(Baumert, Ar. Ph. [3] 24, 49 ; Robert a. Lieb- 
Bcher, J. 1886, 1690 ; Kiihn, ibid.). 

LBPITLIN. The yellow granular- aromatic 
ppwder situate at *the base of the cones of the 
hop and*^ forming {rom 8 to 18 p.c. of the 
cones. It cej^tains hop oil, a resin, a nitro- 
genous substance, a gummy^ substance, and 
a ^tter principle. Lermer (D. P. J. 179, 
54) extracted the bitter principle by “ether, 
shook the ethev with aqueous KOH, ppd. bv 
CuSO^, decomposed ihe copper cqmpoand with 
H^S, and recrystallised from ether. He describe# 
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the * so obtain^ &s large white prisms, 

insol. water, ▼. sol. aloohol, ether, and chloro- 
form. The iJooholiC solution, dilated with water, 
had a bitter tastp apd acid reaction. Lermer 
also obtained a compound [110°] which likewise 
formed a copper salt. Lupulic acid, as described 
by Bungener, appears to be Lermer’s lupulin. 
Issleib {Ar» Ph, [3] 16, 840 found a ‘pseudo- 
glncoside * C2„H4aO,o which ne extracted by cold 
water. The extract was treated with animal 
charcoal, the charcoal dried and exhausted with 
90 p.o. aloohol, and the yellow solution partially 
evaporated. A brown resin is deposited 

while a bitter unorystallisable substance remains 
in JBolution. From the aqueous solution of this 
bitter substance ether extract? only the bitter 
principle (which aiTiounts to *004 of the hops) 
and leaves in the water OjnHjgOB, a tasteless 
product of the oxidation of oil of hops C,flH,gO. 
The bitter principle, according to Issleib, forms 
a yellow eolation in alkalis, and is split up by 
boiling dilute H.SO4 intolupuliretin CjH,o04 and 
lupulic acid 04pHgaO,„. This lupulic acid forms a 
crystalline baiium salt fiaq. Accord- 

ing to Bissell {Ph. [3] 8 , 508 ) lupulin does not con- 
tain all the active principle of the hop. The bitter 
principle may usually, but not always, be ppd. 
from an infusion of hops by lead acetate (Allen, 
An. 13, 43). A^ordfng to Hayduck (O. C. 1887, 
604), when hops are exhausted with ether, and 
after evaporating the ether, the residue is treated 
with alcohol, a white wax is left behind. The 
alcoholic solution gives a yellow pp. with lead 
acetate, and the filtrate contains two resins, one 
soluble, and the other insoluble, in light petro- 
leum. 

Lupulic acid C,rtH,oOs. [93°J. 

Preparatio7t.—By extracting hop-flour with 
light petroleum spirit, distilling oil the solvent, 
cooling^ filtering oil the black liquid from the 
crystals formed, and recrystallising the crude 
acid from alcohol and petroleum spirit. 

Properties. — Colourle|? prismatic crystals, 
rapidly altered by exposure to the air. V. sol. 
aloohol, ether, benzene, CIlCl.,, CS^, and the 
ethereal oil of the hop, sol. petroleum spirit, 
insol. water. Easily reduces ammoniacal AgNO,. 
Exposed to the air is transformed into a yellowish 
resin. This product of oxidation is si. sol. water, 
to which ‘Ht imparts on intense bitter taste, and 
this resin is the bitter principle of the hop. — 
CuA'. A crystalline powder (Bungener, Bl. [2] 
45, 487). 

LVFTILINE V. HoPEfiTB. * 

► LUXEIC ACID (?), [274°]. S. 

;009 in the cold ; *03 at 100°. S. (alcohol) 4*2 
in the cold. S. (ether) *37. A ycllq^v colouring 
matter prepared from the flowers*of Euphorbia'^ 
Ci/parissias (Hohn, Ar. Ph. [2] 14^, ^18). The 
fresh flowers are exhausted w'ith alcohol of 
60 p.o., the greater part of the alcohol distilled 
off, and the residual liquid filtered and ppd. with 
basic lead acetate^ The is suspended# in 
water, decomposed by HjS, and filfbred. The 
filtrate is evaporated over H.,S(|4, and the yel- 
lowish crusts ^that separate are recrystallised 
from ether-alcohol, and then from hot ^ater 
containing 4 p.c. of alcohol. Slender yellow 
needles. Has no smell and ad)itter taste. Sub- 
lirnM at 220°. Its solutions exhibit acid reac- 
tion. Lut^ somewhat resembles luteolin and, 


like the latter, gires protocateohuio aoi4 by 
'potash-fusion. It dissolves in caustic and car- 
bonated alkalis forming yellow solutions. It 
reduces AgNO, mercurous nitrate, and Eshling’s 
solution on heating. FeCh gives, a green colour, 
changing to reddish-brown on further,^ addition 
of FCCI3. Cone. H2SO4 dtssolves lutefo^wid,, 
but water reppts. it unaltered. Boiling dilute 
,H2S04 does not attack it. * 

LUTElN. This name is given by Thud!- 
chum {Pr. 17, 253) to the yellow substance ob- 
tained by Piccoli and Lieben {Z. 3 868, ^46) 
from the ovary of the cow, and called by tiiem 
‘ htemolutein ’ (c/. Holm, Z. 1867, 779). It occurs 
also in the human ovary. The same or a similar 
substance occurs in butter, yolk of egg, serum 
of blood, in some diseased swellings, in carrots, 
Ac. It occurs also in the retina of the eyes 
of fowls (Capranica, J. Th. 1877, 317 ; Kuhne, 
J. Th. 1877, 317). According to Maly {C. O. 
1881, 485; M. 2, 359), the lutein in yolk of 
egg of hens and shrimps is admixture of 
vitello-lutein and vitello-rubin. If the yolk is 
extracted with alcohol, and the extract treated 
with hot baryta-water, vitellorubin is ppd. while 
vitellolutein remains in solution. Or the yolk 
extract may be boiled with a little acid, and 
the ppd. albumen treated with petroleum 
which extracts vitellolutein, while OB^ extracts 
vitellorubin from the residue. Vit^lorubin 
contains no nitrogen. It is red, and forms a 
Mg compound sol. other, chloroform, and OS* 
but ppd. by alcohol in red flakes. An alcoholic 
solution of vitellorubin shows a broad but weak 
absorption band including the line F. Vitello- 
lutein forms a yellow alcoholic -solution which 
exhibits two narrow absorption bands, one in- 
cluding F, the other between F and G. It con- 
tains no nitrogen. 

LDTEOCHROHITJM SALTS; v. vol. ii. t>. 
160. 

LUTEOCOBALTIC SALTS ; v. vol. ii. p. 228. 

LUTEOLIN C2„H,40„ (Moldenhauerj# A. 100, 
180) or (OjgHgO;,)^ 3aq (Scliutzcnbcrger a. Paraf, 
vl. 1, 256). [,320 ]. 8. ’007 in the cold, 

♦02 at 100°. 8. (alcohol) 2-7. S. (ether) -H). 
The yellow colouring matter of weld {Reseda * 
luteola) (Chevreul, J. Chim. Mdd.Q^ 157). Ob- 
tained by boiling weld with water (16 pts.) 
mixed with alcohol (1 pt.), filtering, evaporating, 
dissolving tho yellow flakes in alcohol, and 
pouring into water. It is recrystallised from a 
mixtur^of water and glycerin (Bochleder, J. pr. 
99, 433). Yellow, four-sided noodles in radiate 
groups. May be sublimed Partially decom- 
posed on fusing. Has a Slightly bitter, £i8- 
tringent taste. Beddens litmus slightly. Dis- 
solves with deep yellow colour in caflstic and 
carbonated alkalis. Cone. H2SO4 forms a yellow 
solution, wheneo water reppts. it. Potash-fusion 
gives CO2, phloroglucin, and protocatochuic 
acid. Very dilute FeCl, gives a green pp., ex- 
cess of FeCl., forms a brownish-red solution. 
Aldbholo lead ffcefato gives a pp. CjjHrtPbOfcOq. 

(0-LUTIDINE C,H„N. EtJ^Upyridine (?}. 
Mol. w. 107. (166°). S.G. 2 *956 (W.) ; '959 
(C.). V.D. 3'79 (call?. 3-70). S. 4 (W.). Ob- 
tained, together with homologues, by distilling 
cinchonine with KOH ; a mixture of some ton 
bases is obtained and these are soparated by 
fractional distillation (Qreville Williams, /. 
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1855, 549} 1864, 437; Pr. 13, 806; Oeohsner 
4© Coninoke, C, B, 92, 413; Bl. [2] 86, 296 ; 
B. T,C. 1, 132 ; A, Gh. [6] 27, 462, 488). The 
U^evbase appears to be formed by distilling 
with zinc-dust the syrup'y acid formed by oxidis- 
ing cinchonine with chromic acid mixture 
(WAdel a. HazuA, M, 8* 780). This* or an 
isomeric ethyl-pyridine, is formed by distilling 
brucine with KOH (O. de Coninck, Bl. [2] 42, 
100). Liquid; si. sol. water, sol. alcohol and 
ether. The aqueous solution does not become 
tiyrbid on warming, the base being more soluble 
in not than in cold water. It appears to form 
an unstable hydrate C,H,NH„0. Smells some- 
what like nicotine. Physiologically it is a vio- 
lent poison and stops tetanus produced by 
strychnine (Greville Williams a. Waters, Pr. 
82, 162). By chromic acid mixture or by KMnO^ 
it is oxidised to pyridine carboxylic (nico- 
tinic) acid [231°]. When heated with sodium 
di-(/8).lutidine (Gre- 

|nlle Willifiins, Pr. 33, 169). Chlorine passed 
into (3)-lutidine containing dissolved iodine 
appears to form tri-chloro-(j8)-lutidine. Chloro- 
^tio acid gives C,H,NC1CH,.C0.^I (103°) form- 
l%J®*^*»^^'-‘^*)2PtCl,2aq (Pictet. *^.1882. 
1079 ). 

Salts.— -B'HCK' Very deliquescent crystals. 
— B'lffir.— B'j,Hj,PtCl„ : orange-red loalleta. Its 
ppn. 18 not retarded by presence of excess of 
HCl (difference from bone oil lutidine). Hot water 
decomposes it forming B',^PtCl, crystallising in 
p^e-yellow leaflets. — B'^PtCl.^. From platinous 
chloride (1 pt.) and lutidine (1 pt.) : combina- 
tion takes place with rise in temperature (of 
product being a hard brittle mass 
(WiUiams).— B'HAuCl*. Yellow pp. On boiling 
with water it forma yellow B'.,HAu,Cl, and 
ultimately B'jjAuClj, : a red crystalline powder. 
*~®^*HjjPdCl4 : garnet-red prisma, obtained by 
mixing solutions of the hydrochloride and of 
palladium chloride (W.). Decomposed at 100° 
giving^ff HCl and leaving B',PdCl„ si. sol. water. 
~B'j,H,CljUrj0.j/pij,. Formed from uranyl chlor- 
ide and (j8)-lutidino hydrochloride. Yellow. 
— B'jHxSO^(UrO).^(SOj5, From uranyl sulphate 
and (6) -lutidine sulphate. Small yellow needles, 
^icrate B'C„H,(NOj),OH. Yellow needles 
(Williams, Pr. 33, 169). 

Combinations. — B'2CuSO,4aq. Wlien 
(6) ‘lutidine is added to a solution of cupric sul- 
phate a copious pale-green pp, is formed, which 
dissolves in excess, forming a lich-hlwe liquid 
which deposits blue prisms of B'^CuSO 4aii.— 
B'gAgNO,. Fonned by ppg. silver nitrate solu 
tion with (6) -lutidine and recry staUising fron 
alcohol. 

lU-(^)- lutidine. When sodium is warmei 
with (^)-lutidine dissolved in toluene a produc 
is obtained from which it is "possible to ge 
a platinochloride containing a percentage o 
platinum corresponding to the formuJli 
C|4H„Nj,HPtCl4 (WUliams, C. N. 44, 308). 

Tetra-(/8)-latidine. When fibdium ii’wafmcc 
with (6)‘lutidfne a violent action takes place 
and from the product a platinochloride may be 
obtained containing a percentage of platinun: 
wrresponding to the formula Ca,H^N,HPtCL 
(Williams). 

Hydride of (3)-luttdine C,H„N. GreviUc 
Williams loond that sodium-amalgam had nc 
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action on (id)-lutidld6. . According to Oechsuot 
de Coninck {Bl. [2] 42, 121), however, a heza- 
hydride (166°-160°) may be formed by the ac- 
tion of sodium oh an al<»hQlic solution of the 
base (c/. Wyschnegradskyi B. 13, 2^^01). It 
combines with Mel and the product, when dis- 
tilled with KOH, yields C«H„N (160°). It alio 
combines with EtI, and the product treated 
potash yields a tertiary base boiling at 

(173°). Obtained by dis- 
tilling strychnine with zinc-dust (Scichloni a. 
Magnanini, G. 12, 445). Vellow liquid, insol. 
water, sol. alcohol and ether. Smells like pyri#* 
dine. Gives with sodium phospliomolybdate a 
dark yellow pp., sol. ammonia. Potassio-mer- 
curic iodide gives a yellow Amorphous pp. Mer- 
curic chloride gives a white pp. lo^ne in 
KIAq gives a crimson pp., insol. dilute HClAq. 

Coal tar lutidilLGs v. Di-METnyL-PVMDiNK, 

Isomerides v. Ethyl-pyeidiUib and Di- 

METHYIi-PYRiniNE. 

LUTIDINE CARBOXYLIC ACIDS v. Di- 

METllYL-PYRimNE CARBOXYLIC ACI». 

LUTIDINIC ACID v. Pybii>ine-di-cardoxylio 

ACID. 

LUTIDONE V. Oxy-di-metiiyl-pyrTdine. 

LUTIDO-STYRIL v. Oxy-di-methyl-pyridinb. 

LUTIDYL-QUIN OLINI? v. • Di-metii vl-p yri* 

DYL-QUINOLINE. 

LYCACOJNITINE v. Aconite alkaloids. 

LYCINE. The base from Lyciwn barbarunt 
to which this name was applied has been shown 
to be identical with betaine. 

^ LYCOPODINE C,,H, 2 NA. [116°]. Occurs 
in JjycQjpoduim ccytnplanaluin (club moss), from 
which it is obtained by extracting the root with 
alcohol, evaporating the extract, dissolving the 
residue in water, adding lead subacetate, re- 
moving excess of lead by H.S, adding NaOH, 
and shaking with ether. When the ether is 
evaporated the alkaloid is left, and may bo puri- 
fied by dissolving in HOlAq and ppg. with cone. ^ 
NaOHAq (Bodeker, A. 208, 363). Moiioclinio 
prisms, v. sol. most menstrua. Tastes bitter. — 
**-6 * glassy hexagonal crystals (Soiling. 
*1.1884, 4031.— B"(HAuCl 4 ) 2 aq : small glistening 
yellow needles. 

LYCOPODIUM BITTER. The alcoholic and 
aqueous extracts of Lycopodium chavicecyparis- 
sua are evaporated, and the residues mixed and 
extracted with water. The solution la treated 
wijh lead acetate and subacetate, Vvltered, iteed 
from lead by and*eYaporated. The residue 
is then washed \{ith alcohol and dissolved ilfr 
water. From this solution lead subacetate ppta. 
the bittci^rinciple, and the pp. is then aus- 
pciided in water and decomposed by H^S. The 
filtrate i^ concentrated, freed from sugar by 
careful fermentation with yeast, dried, and ex- 
tracted with absolute alcohol, which leaves the 
bitter principle on evaporation (Kamp, A, 100, 
3^0). Slender neddles (fr^m water). V. e. sol. 
water, alcohol, and, ether. Extremely bitter. 
Neutral to ^tmus. Contains no nitrogen. 
Colours tincture of iodine orang#!-red. Does not 
reduce Fehling’s solution, but after boiling with 
dilute H^SO, it does so. 

LYCOPODIUM OIL. The oil from the fireeh 
spores of club moss contains phytosterin 
together with glyceryl ethers of lyoopodio 
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araohio. sfearic, and palmitio 
acids (Bukowski, Chem. Zeit 1889, 174; cf, 
Langor, Ar. Ph, [8] 27, 626). 

LYC0EE8IN [170°]. Extracted 

from Lycopodium ^lamcccyparissm by alcohol, 
and remaining in the mother-liquor after lyco- 
Btearone has separated (Kamp, A, 100, 300). 
Minute crystals ; almost insol. boiling water, v. 
sol. alcohol and ether, v. si. sol. cold alkalis. 

LYCOSTEAEgNE 0,4H,„0,. [75°-100°J. An 
amorphous tasteless substance, which may be 
extracted by alcohol from Lycopodium cJiaincccy- 


parissus (Kamp, A. 100, 300). Insol. cold water, 
sol. hot water formfcg a jelly on cooling. SI. 
sol. cold alcohol and ether, v. sol. alkalis. 

LYBINE. A violet dye obtained by |iOuring 
a solution of aniline (100 g.) in fuming HClAa 
(100 g.) diluted with water (120 o.c.) into a sola 
tion of KaFcCy^ (90 g.) in water (860 o.o.), and 
heating the mixture to boiling. The product is 
dissolved in dilute oxalic acid and ppd. by al- 
kalis. Violet powder, sol. alcohol, si. sol. ethei 
and benzene, insol. water. Poisonous (Guyot, 
C. li. 69, 829). Possibly identical with mauvine. 
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MACLEYIN C^H,„NO, (?). [201°]. S. 

(GHGlj) 7. S. (ether) *1. An alkaloid in Mac- 
Icya cordata*i\\o Japanese Tachiobaku (Eijk- 
man, B. T. C. 3, 182 ; Ph. [3] 13, 87). Kxtraeted 
from the root by alcohol and dilute and 

separated froni^sanguinarin by ether in which it 
is very slightly soluble. Prisms. Almost insol. 
water and alkalis, v. si. sol. hot alcohol. Its 
salts have a bitter taste. Its chemical proper- 
ties resemble those ^f protopine. Cone. ILSO, 
gives a faint yt^low changing through violet to 
green. Fumes of nitric acid give an ultramarine 
colour. H^SO, and a little KjCrjO; give a blue 
colour. 

Salts. — B'HCl. Prisms. S. *7. — 
B'5jH2PtCl<,2aq ; yellowish-white pp. — B'2H.Cri;0, : 
orange prisma.-Hydroiodide ; crystaUinc 
spheres. — Normal sulphate: colourless 
needles. Thiocyanate; needles.- Acetate ; 
needles.— Aoid oxalate: crystals. — Acid tar- 
trate: needles. — Benzoate: [166°]: long 
needles? 

MACLUEIN C,3ll,„0, (H. a. P.) ; 

(L.). Morintannic acid. [200°J (Wagner). S. 
*62 at 14°. Occurs, togeifeer with morin {q, v.}, 
in old fustic, the wood of Morus tiuctoria, from 
which it is obtained by extracting with water. 
The evaporated extract deposits morin, and 
from the filtrate maclurin may be ppd. by HCl 
(Hlasiwetz a. Pfaunder, A. 127, 352 ; J. pr. 94, 
65 ; Low^ Pr. 14, 117; Benedikt, A. 185, 114). 
Almost pure maclurin is also found in patches 
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Salts.— PbCijII^Ou aq : yellow crystals. — 
C„ll,20,3Pb0 (L.). 

Acetylderivative C,^HgAcOgliaq: viscid 

oil. ^ 

Machronin C„n,„0,3aq (?). Formed by the 
action of zinc and dilute II^SO, on maclurin, and 
separated from phloroglucin by ppn. with lead 
acetate. The pp. is decomposed by H^S. Colour- 
less spangles composed of tufts of minute 
needles (from dilute aJeohoI). V. si. sol. water 
and alcohol, m. sol. ether. Turns dwk blue 
when exposed to air or when heated. The hot 
aqueous solution turns violet-blue in air, and 
then yields an indigo blue pp. with HCl. FeCl, 
gives, in a very dilute alcoholic solution, a violet- 
red colour, changing to blue. Alkaline solutions 
also turn blue on exposure to air. AgNO, gives 
a violet colour with reduction of silver. Beduces 
hot Fehling’s solution. Cone. HjSO, gives an 
orange solution, turning emerald green on warm- 
ing or diluting. 

Euflmorio acid C„H„0, (?). Obtained b> 
boiling maclurin with dilute HCl (Wagner, J, 
1851, 420). Dark-red mass ; v. sol. alcohol, m. 
sol. water, v. si. sol. ether. Forma a Crimson 
solution in alkalis. ^ 

MACEOCAEPINE v. Thalictbine. 

MADDEE V. OxT-ANTHBAQUINONES. 

MAGDALA EED C,„H2,N,C1. Formed by 
heating naphthalene-azo-(a)-naphthylamine with 
(a)-naphthyiamine hydrochloride (Hofmann, J9. 
2, 374, 412). Appears to be a compound of amido- 


19, 1366). 

MAGNESIA. Magnesium oxide MgO (a. v 
MAGNESIA ALBA. A basic carbonate 
Mg, varying somewhat in composition ; v. Cl 
noNATEs, vol. i. p. 699. 

MAGNESIA VSTA. A name given in pha 
maoeutical nonibnclature to MgO prepared I 
calcining magnesia alba, 

MAGNESIUM. A^. w. 24. MoLw. probab! 
same as at. w. (v. infra), [o. 460°] (Deville a. Oaro] 
A. XOl, 369); [o. 600°] (Ditte, O. B. 78, 108] 
[between 700° and 800^ (V. Meyer, B. 20, 497 
Scarcely volatilises in 00 at red to white hei 
(V. M. Ao.). S.Q. 1*69 to 1-71 at 17® (EoppJ 


in the wood (Wagner, J. 1850, 529). \ ' “ N ^ 

Properties.— Ye\\ow,cTys\.a\\me powder (coia- \ iiaplilYia^me 
tmmng aq), v. so\. alcohol and ellier, sl.^ol \ 
water. Above 27 0° it gives 00^ and py rocatechin. \ Iranine. viz. ; 

•Its aqueous solution is ppd. alkaloids, gelatin, 

and albumen. FeSO^ gives a greenish-black pp. i 
Its alkaline solution turns brown in jfir. It dyes I 
mordanted qotton pale brownish-yellow. Boiling 
oonc. KOHAq gives phloroglucin protocate- 
^uio acid: 0„H,.0,.H,0 = C.H.0, + C,H.0.. 

Dilute H;iS04 at 120° does the same. Bromine 
gives tri-bromo-maclurin C,3H,Brj,Oa aq : minute 
needles. Cone. II1SO4 at *190° gives brown 
(Hlasiwetz, A. 143, 308). Beduction 
with zinc and H2SO4 gives phloroglucin and 
machronin. MJhen its solution is heated with 
sodium-amalgam and the product aoidified#ether 
extracts phloroglucin and amorphous OnH.JOj, 
which is sol. water and alcohdl, is ppd. by lead 
acetate, gives a grass-green colour with FeOl., 
snd reduces AgNOg and Fehling’s solution* 
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1*77 ftt 0 ® (Wiu’tz, Am, Ch. 187C (Mnroh)). S.H. the dividing plate servq^ to prevent oonla<St be* 
20 to 61® '246 (Kopp, T, 1(5, [IJ 71). C.E. at tween the Cl, evolved at the positive electrode. 
40® ‘00002694 (Pizeau, G. R, 68, 1125). T.O. and the Mg (Bunsen, A. 82, 187).— 2. A mixture 
(Lorenz, 13, 422). E.O. (Hg of MgClj and KCl, prepased^by evaporating a 
at 0® « 1) 22‘84 at 0", 16-34 at 100° (Lorenz, W, mixture of the salts, in the latio 4MgOl2%KCl, to 
13, ^2, 582). S.V^S. 0. 14-1. Characteristic dryness, is mixed with a little NH4CI, and is 
• lines in emission-spectrum 5527-4, 6183, 6172, electrolysed when fused in the apparatus de- 
6I6C-7 (Thal6n, UpB||>la, 1868; v. also Liveing a. scribed in 1 ; as Mg is heavier than the molten 
Dewar, Pr. 44, 241). • mixture of salts it is not necessary to form ser- 

Occimence. — ThQ metal does not occur rations in the negative electrode (Matthiessen, 
native, but compounds of Mg are very widely C. J. 8, 107).— 3. A mixture of 6 pts. dry MgCl.„ 
distributed, and are found in some places 1 pt. of a mixture of 7 pts. NaCl and 9 pts. KCl, 
in large quantities; they usually accompany 1 pt. powdered CaF,^, and 1 pt. Na carefully freed 
Ca compounds. Magnesite MgCOj, doZoniife | from oil, is heated to bright redness in a covered** 
a mixture of the isomorphous carbonates of earthen crucible. The Mg, which separates 
Mg and Ca, Idc-erite MgSO^.H^O, camallite \ in globules, is healed nearly to whiteness in a 
MgOl2.KCl.OHaO, various silicates e.g. asbestos boat of compact charcoal, placed in an inclined 
(MgCa)SiO;„ spinelle MgALp,, Ac., occur as tube of the same* material through which is 
minerals. Borate, phosphate, sulphate, chloride, ' passed a stream of dry H; the Mg condenses on 
nitrate, and hydroxide, of Mg are found in ! the upper part of flie tube ; it is then molted 
mineral waters, and some of them in sea water ; ' into large globules with a flux of •MgCl.., NaCl, 
Mg compoimds, chiefly pliosphate and carbonate and CaF2. To free the Mg from C, Si, and N, it 
and compounds of organic acids, are found in i may be distilled in a current of H at a high 
plants and animals. temperature (Deville a. Caron, A.^3, 1 37 ; for an 

(a basic carbonate of Mg) was api)aratu8 in which the distillation may bo con- 
introdiiced as a medicine in the beginning of the veniently conducted v. Sonstadt, J, pr, 90, 307). 
18th century; the name is said to have been In a later trial B. a. C. m-ed 7 pts. MgCl^, 4-8 pti 

given merely in contradistinction to magnesia CaF.^, and 2-3 pts. Na (C^ C. 1863. 993). 4. 

nigra, ^ term applied to the mineral pyrolusite Wohler {A. 101, 362) reduces a l.ised mixture ol 
because of its colour and supposed magnetic MgC^NaCl with excess of NaCl by Na; the 
properties. Magnesia was long supposed to bo mixture is obtained by adding excess ol NaCl to 
the same, or nearly tlie same, as lime. Hoff- j MgClaAq and evaporating to dryness. The 
mann, Bergmann, Marggraff, and especially amount of MgCl, in the mixture must be known 
Black (1756) established the characteristic pro- in order that the quantity of Na to be used may 
perties ol magnesia. Black showed magnesia be calculated ; for every 1 pt. MgCL about k pt, 
alba to be a compound of fixed air (CO.J with Na should be used. 

an earthy base, to this base he gave the name Properties,—^ silver-white, very lustrous, 
magnesia. In 1800 Davy obtained a small moderately hard, metal; malleable; not very 
^antity of a metal by reducing magnesia at tenacious ; may be filed and polished ; S.G. c. 
white heat by vapour of K ; in 1830 Bussy ob- 1-76. Mg occludes 0. | its volume of ; by 
tained the metal in greater quantity and purity, heating in vactio the 11 is suddenly evolved. Ob- 
by hoatihg together MgClj and K. tained in lustrous, white, crystals ; hexagonal, 

Forltuition.-!, By heating together MgCl.^ a:c = 1:1-639, isomorpkous with Zn (Des Cloi- ‘ 
and K in a Pt orqpible, and washing oiit KCl by zcaux, C. R. 90, 1101). Unchanged in dry air ; 
water (Bussy; Buff, P. 18, 140; Liebig, P. 10, superficially oxidised in ordinary aiiH Heated 
■ 137). — 2. By electrolysing fused MgCl^ (Bunsen, in air, burns to MgO giving out a brilliant white 
A, 82, 137), or a mixture of MgCl, and KCl with light, very rich in actinic rays. Burns when 
a little NH4CI (Matthiessen, C. J, 8, 107).— 3. heated in steam, also in CO2, and in SOo. Com- 
By reducing a molten mixture of MgCl^, CaFj, binesdirectly with the halogens, S, P, As', N. Hot 
KOI, and NaCl, by Na (Deville a, Caron, G. G, water is slowly decomposed by Mg. ^Dissolves 
1658. 99^. — 4, By reducing MgFa-NaF by Na readily in diluto acids. 

(Tissier, U. R, 66, 848). — 6. By electrolysing a Mg is a distinctly metallic element ; it forma 
mixture of MgS04 and (NHJjSO* dissolved in onc^eries of salts MgX.. whore X« Cl, NO3, ^804, 
water (Gerhard, English^ Patents, No. 16,691; ^P04, Ac.; a few basic salts, and many double 
1884).— 6. Puettner patented a method for re- salts, are known. Jn its chemical relations, Mg« 
dueing MgCO, by heating with Fe^O, and 0 is analogous to the alkaline earth metals Ca, Sr, 
{Qemui\ Patents, No, 31,319).— 7. Lauterborn , ^ and Ba, antkalso to the raotals Be, Zn, Cd, and 
reduces a double Mg-Na cyanide by Zn (German Hg. MgO and MgO.Jia are alkaline ; MgO.H2 is 
Patents, No. 39,916). formed by*the reaction of H2O and MgO-, a'nd is 

Preparation. — !, The upper part of a porce- dehydrated to MgO by heat. As the V.D. of no 
lain crucible is divided vertically into two halves binary compound of Mg with H or one of the 
by a thin porcelain plate ; the crucible is closed halogens has been determined, the valency of 
by a porcelain cover, through which nass^the thd atom nf Mg iH gaseoiis molecules is not 
carbon electrodes of a battery 8-10 Bunsen- known witn certainty* but from the close simi- 
eells, one eleotftde on each side of the dividing larities between Mg, Zn, and Cd, there is little 
vertical plate ; indentations are cut in the nega- doubt that the atom of Mg is divalent in gaseous 
live electrode; the crucible is heated to redness, molenules (v. Magnesium oboup or bubmbnts, 
thffli filled with fused MgClj, and the current is p. 763 ; cf, Alsalznx babtbs, kbtals op thx, 
passed through the molten mass. The Mg lodges vol. i. p. 112). * 

in the cavities of the negative electrode, and is The atomic weight ol Mg has been detezw 
thiM prevented feom fioeting to the su|r(ace; mined (1) by detmiinfng SQ^ in 
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(OAjr*Lus8ao» A, Ch» [2] 18, 808 ; Scheerer, P. 
69, 635) ; (2) by converting MgO into MgS04 
(Berzeliuf , P. 8, 188 ; Svanberg a. Nordenfeldt, 
/. yr. 46,^74; Jacquoltin, A, Ch. [3J 32, 202; 
Madgnac, A, Oh. [6] 1 , 289) ; (3) by converting 
MgC^Ot 211^0 into (S. a. N. I.c.) ; (4) by 
[jon verting MgCO, into MgO (Marchand a. 
Bchocrer, J. pr, 60, 385) ; (5) by determining 
Cl in MgClj by ppn. with Ag (Dumas, A. Ch. 
[3J 55, 180) ; (6) by determining S.H. of Mg. 

Molecular weight of tnagnesium. — Bamsay 
(G. J. 55, 521) has determined the lowering of 
vapour -pressure of Hg produced by dissolving 
in Hg; the results make it probable that the 
molecular weight of Mg is the same as the 
atomic weight. This^conclusion assumes the 
accuracy of Van’t Hoff’s law, th^t equal volumes 
of dilute solutions contain equal numbers of 
molecules of the dissolved si^stanccs, and it 
also supposes the molecular weight of liquid 
Hg to be the salne as the atomic weight of Hg. 

Reactions. — 1. Slowly oxidised in luoistair . — 
2. Decomposes warm water slowly; heated in 
steam burns to MgO. — 3. Heated in air or oxy- 
gen to above its M.P. burns to MgO, with bril- 
liant white light, rich in actinic rays. —4. Heated 
in ehloriw. bromine, or iodine forms MgClj, 
MgBrjj, or Mglj. — 6. I^ated in sulphur forms 
MgS.— 6. Heated #i 'nitrogen forms MgjNj, with 
phosphorus forms Mg^Pj, and with arsenic 
forms MgjASa. — 7. Decomposes carbon monoxide 
and dioxide, also sulphur dioxide, when heated 
in those gases, forming MgO.— 8. Kcduces ferric 
chloride and sulphate solutions to PeCl^ and 
FoSO| (Pfeiffer, J. pr. 61, 1 tl). — 9. Keduoes 
nitric acid to HNOj (Jcrizsch, N. T. filr Mine- 
rnlo'jic, 1853. 635). — 10. Eeduces carbonates of 
the alkali metals except Cs, also oxides of copper, 
silver, and gold, when heated with them in solid 
form (Winicler, B. 23, 44) ; also reduces oxides of 
Cii, Sr, Da, Zn, Cd, and Hg (VV. B. 23, 120).— 

1 1. Dissolves in dilute acids with formation of 
salts MgX.^, X = Cl, ^ SO,, <S;c.tand evolution of H, 
or N oxides from HNOg. Cone, hot H^SO^ forms 
MgSO^ and SO^. — 12. Dissolves in hydrogen 
peroxide solution with formation of MgOjHg. 
From solutions of salts of copper, iron, man- 
ganese, and cobalt Mg ppts. the metals, with | 
evolution 01.H; from some metallic salts Mg 
ppts. hydrated oxides, c.g. AIO3H3 from solu- 
tions of A1 salts ; from solutions of salts of 
arsenic or antimony, Mg evolves AsH, or SbHj.— 
13. Mg forms alloys with^most of the metah 
(v. Magnesium, alleys of). 

^ Detection and esfifnafion.— ^Solutions of Mg 
salts are not ppd. by HOlAq, H2S04Aq, H^B, 
or NH4HS. Fixed alkalis and their oAbonates 
ppt. MgOgHj or MgOOj, insoluble ill* excess, but 
soluble in NH, salts, especially in f^H401Aq ; 
hence Mg salts are not ppd. by NH^Aq in pre- 
sence of NH4CI. Na4HP04Aq, added to Mg salt 
solutions, in presence of^ NHgAq, ppts. 

MgNH4P04. # , • 

Mg is usually estimated bj ppn. as 
MgNH4P04 by addition of NH^Aq and 
Ka2HP04Aq ; whan strongly heated, the pp. is 
changed to Mg^P^O,. For details, and methods 
of separation of Mg from other metals. Manual^ 
of Analysis must be consulted. * - 

Xagnesitun, alloys of. Mg forms alloys 

^th most of metilf. 3y reason of the easy 
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oxidation of Mg, the ^preparation of alloys of 
this metal is somewhat di^Scult. They may be 
prepared by mqlting the metals in H ; also by 
melting the other metal and rapidly immeming 
the Mg in it. According to Purkiuison (J. pr. 
101, 875), Mg forms alloys •yrith the alkali 
metals, Al, Sb, Bi, Cd, Cu, Au, Pb, Hg, Pt, Ag, 
Tl, Sn, Zn ; also with Cu an^ Ni together, but 
not with Co, Fe, or Ni alone. The alloys of Mg 
are generally very brittle. 

Hagneslnm, aluminate of; MgAl304 ; v. 
Aluminates, vol. i. p. 141. - o 

Magnesium, antimonate of; 
Mg(SbOa)j.l2H.,0 ; v. Antimonates, vol. i. pp, 
285, 286. 

Magnesium, arsenates of; v. AH.si:N'Ari;>^, 
vol. i. p. 808. 

Magnesium, arsenide of. Mg^As^. Brown 
mass. Formed by heating a mixture of As and 
Mg turnings in H (Parkinson, J. pr. 101 , 376 ; 
cf. Arsenic, Combinations No. 9, vol. i. p. 303). 

Magnesium, arsenites of ; v. ArsenIxes, vol. 
i. p. 306. 

Magnesium, borates of ; v. Borates, vol. i. 
pp. 529, 530. 

Magnesium, boride of. According to Phipson 
(G. N. 9, 219), a grecnish-blaq^ mass, whicli is 
probably a boride of Mg, is produced by heating 
Mg with boric acid. „ 

Magnesium, borofinoride of. Mg(BF4)3 (Ber- 
zelius, P. 2, 113), V. BoROFLuonioEs, vol. i. p. 620, 

Magnesium, bromide of. MgBr.^. Mol. w. 
unknown, as Y.D. has not been determined. 
Occurs in small quantity in sca-waler, and in 
some mineral springs; also in the Slassfurt 
salt deposits. Obtained by passing Br vapour 
over melted Mg. The reaction is very violent 
(Lerch, J. pr. (2] 28, 338). A white, very deli- 
quescent, fusible, wax-liko, crystalline mass. 
By concentrating a solution of MgO in HBrAq, 
white deliquescent crystals of the hydrated 
bromide, MgBr^OH^O, arc obtained (Rammels- 
berg, P. 56, 239) ; the same hydrate is forined, 
along with an ini;oluble oxybroirvide, by the re- 
action between Mg and Br under water (Lerch, 
I.O.). Evaporation of MgBr.Aq to dryness, or 
heating the crystals of MgBr..6H.,0, is attended 
with evolution of HBr and formation of an 
oxybromido. Heated in a stream of 0, MgBr, 
is entirely decomposed to MgO (Schulze, J. pr. 
[2] 21, 407). Kremers (P. 108, 118) and Gerlaoh 
{Fr. 8, 285) give the following data for S.G.,and 
percentage Composition, of MgBr,Aq: — 


p.ct. s.a. of • p.ot. aG. of 

MgBr, solution HgBr, golution 

5 1043 30 1-310 

o 10 1-087 36 1-877 

16 1137 40 1-461 

20 1-ljH 45 1-636 

26 1-247 60 1-626 


Who double compounds MgBr^KBr.dH^O 
and MgBn.NH 4 Br. 6 Et 30 are obtained by evapo- 
rating* mixed solutions of the constituent salts 
(Lerch. J. pr. [2] 28, 338). 

Magnesium, chloride of. MgCl,. MoL w. 
unknown, as Y.D. has not been determined. 

Occurrence . — In sea-water and in several 
mineral springs, also in the salf deposits ol 
Stossfurt. 

^ormationf-^l. The mothsr-Uqtior, after 88* 
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moving KOI from the Stassfurt saltB, is evapo- 
rated to S.O. 1-376 and! allowed to orystalliae. 
The crystals of MgClj.CHaO are heated to melt- 
ing, •whereby they ar^ partially dehy^ated, but 
at the same time some oxychloride is formed. 
Bv exposing the crystals to a temperature of o. 
1(J)° under greatly reduced pressure almost pure 
MgCL is obtaine^.— 2. MgCl^ is obtained as a 
by-product in Weldon’s process for making«Gl, 
and in Solway’s soda-ammonia process when 
MgO is used to decompose NH^Cl. — 3. By heat- 
4pg MgO with .NH401, adding some NH,C1 from 
time to time. 

Preparation.- ■ 1. Powdered MgO, or mag- 
nesia albat is dissolved in HGlAq, NH^Gl is added 
in quantity sufficient to prevent ppn. of MgO.^Hj 
on addition of NHsAq, the solution is made 
slightly alkaline by NH^q, any silica which 
separates is filtered off, the liquid is neutralised 
by HGlAq, and evaporated to dryness. The 
double salt NH^Gl.MgGlg.jrlljO is thus obtained ; 
it is heated to melting (c. 460^) in a Hessian 
crucible, in the bottom of which is placed a 
smaller Pt dish (Bunsen, A. 82, 137), until 
NH4GI is entirely removed ; the ^igGlj collects 
in the Pt dish at the bottom of the Hessian 
crucible (c/. D3bereinor, 6’. 28, 90). - 2. By heat- 
ing MgGl^GH^O ill a current of HGl (Hoinpel, B. 
21, 897). 

Ime hydrated chloride MgGI.^.GH^Ois obtained 
by evaporating the solution of MgO in HGlAq to 
the crystallising point. 

Properties.— A vfhiie, deliquescent, solid, con- 
sisting of a mass of small pearly crystals; 
S.G. 2-177 (Playfair a. Joule, C.S. Mem. 2,401). 
Can bo distilled in H at red heat. Dissolves 
readily in water with production of much heat ; 
[MgCP,Aq] =35,920 {Th. 3, 243). Thomsen 
(l.c.) gives the thermal data [Mg, Cl*] «= 161,010 ; 

• [Mg, OP,Aq] «= 186,930. Sol. in alcohol, also in 
amylio alcohol. Gerlaoh {J. 1859. 43) gives the 
following table : — 


P.oidgOU. 

B.aMgCn.A.q. 

r.ctMgoi, 

S.G.Mg(:;i,Aq. 

1 

4-0084 

19 

1*1686 

2 

1-0169 

20 

1-1780 

8 

1-0263 

21 

1-1879 

4 

1-0338 

22 

1-1977 

5 

1-0422 

23 

1-2076 

6 

1-0610 

24 

1-2175 

7 

1-0597 

25 

1-2274 

8 

1-0684 

26 

1-2378 

9 

1*0772 

27 

1-2482 

10 

1*0859 

23 

^ 1-2686 

11 

1*0919 . 

29 

1-2000 

12 

1*1040 

80 

1-2794 

18 

1*1130 

81 

1-2903 

14 c 

1*1220 

82 

1*3015^, 

16 

1*1311 

33 

1*3121 

16 

1*1404 

34 

1*3230 

17 

1*1498 

86 

1*3340 

18 

1*1692 




Tho hydrate MgCl3.6H20 crystallises in mono- 
clinic forms ; S.G. 1-668 (Fifnol, A. tih. t3] 21, 
416). S. IW cold water, 367 hot water (Casa- 
seoa, C. B. 87, 850). S. 20 in alcohol *9 S.G., 
50 in alcohol *817 S.G.' 

Reactiona. — 1 . When the crystals of 
MgCl3.6H.3O are heated in air, water is given 
off and at the same time partial decomposition 
Qooors with evolution of HOI i;nd formation of 
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oxyoniondes. — 2. ^gPlj ie partly deooSiposed by 
much wat^ to MgO and HCl. 

Combinations.— 1. With magnesia to form 
oxychlorides (v. Magnesium, oxychlorides off 
p. 162). — 2. With potasdum chloru^ to form 
MgCl2.KCI.6HjO ; occurs native as canialltte, 
cryst^lising in rhombic forms according to 
Marignac (O. B. 166, 660), in hexagonal forma 
according to Bammelsberg (Hand, der Krystall, 
Chemie, 204). The double ^It is prepared by 
mixing solutions of the constituents in the 
proper ratio, evaporating, and crystallising.— 
3. With ammonium chloride, and calcium 
chloride, to form MgCl3.NH3Cl.6H.3O (v. Pfalf 
Hantz, A. 66, 250), and MgGl2.GaOl2.i2H.3O, 
respectively. — 4. With sodium chloride to 
form MgCl,.NaCI.H,0 -(Poggialo, C. B. 20, 
1180). — 6. With ferric chloride, and chromic 
chloride, to form 2MgCl,3.Fe.3Gl„.2H30, and 
2MgC1.3.Cr2ClB.2H’20, respectively (Neumann, A, 
244, 328).— 6. With phospJuynuf^ oxychloride to 
form MgClj.POCl, (9MgCl2.10POCla according to 
Cronander, B. 4, 763) ; a deliquescent solid, de- 
composed by hot water (Cassefenann, A. 98, 223). 
7. With iodim trichloride to form deliquescent, 
easily decomposed, crystals of MgCl2.2iCl3.6HjO; 
obtained by dissolving Mg(I03)2 in cone. HGlAq, 
leading HGl into the liquid to saturation, and 
surrounding by a freezing! mixture (Filhol, 
J.Ph. 26, 442). — 8. With ammonia to form 
MgG1.2.4NH3; a white sublimate by heating 
MgClj in NH3 (Clark, A. 78, 369). 

Magnesium, chromate of; v. Chbomates, 
vol. ii. p. 156. 

Magnesium, fluoride of. MgF2. Mol. w. 
unkno\vn as Y.D. has not been determined. 
Occurs native as sellaUe. Formed by dissolving 
magnesia alba in HFAq, evaporating to dryness, 
and heating the residue; also by ppg. a Mg 
salt in solution by a soluble fluoride. ■ Obtained 
in crystals, either by melting the salt, prepared 
as described, with NaCl or KGl (Cossa, Z. K. [2] 
1, 207), or by melting together 6 parts MgCl,, 
4 parts NaF, and 4 parts NaCl (Boder). Four- 
sided, very hard, white needles. S.G. 2-856 at 
12® (Cossa, B. 10, 295). Guntz (A. Ch. [6] 3, 6) 
gives the thermal data : [MgO*H*, 2HF] = 28,400. 
Forms a double compound with NaF, viz. 
MgFj-NaF. Obtained by adding MgOjHj to 
NaFAq and evaporating ; the decomposition 
according to Tissier (J. pr. 90, 50) is 

3NaF + Mg02H2 = 2NaOH + MgF2.NaF. 

Magnesium, haloid compounds of. Mg forms 
a single compound, MgX.>, with each of the halo- 
gens. None of these compounds has been gasi- 
fied, hence the molecular weight of none is 
known %dth certainty; but tho great similari- 
ties between Mg, Zn, and Gd, make it extremely 
probable tfiat the formula MgX, expresses tho 
composition of the molecules of the compounds 
in question. MgCl,, MgBr2, and Mgl, crystallise 
with GH3O ; when these crystals are heated thev 
Sire partly decomposed tc MgO and HX(X > Ci« 
Br, or I). f 

Mag^esikm, hydrosulphide of. MgSiH,. A 
solution of this compound isrobtained by pass- 
ing H 2 S through MgO suspended in water ; the 
MgO dissolves and leaves a nearly colourless 
solution, whidi evolves HjS when exposed to 
air or heated. The solution thus prepared eon« 

I taini 0 * 16 p.o. MgBjE^ aod \m S.G. 1*118 at W 
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ICKfcrt nAhimidzo, O. J, 45^ 690). MgS^ft^q 
Hp«1bo fonned by trefttdng^ MgS with water. A 
illation of MgSA ^ ^ oonvenient source of 
feS ; a steady stream of the gas is obtained by 
{Acting t#60*^-66^ (11 a. S. Thomsen gives 
■'the thermal data : [Mg, Aq] « 114,880 

(TA 8, 243 ). 

Magnesium, hydroxide of. MgOA* Occurs 
^ native as hrucite, forming white, pearly, crystal- 
line tablets (hexagonal rhombohedra), S.G. 2*35 
to 2*46. Prepare^y ppg. a Mg salt by NaOHAq, 
washing, and drying at 100*^; also by direct com- 
bination of water with MgO, and drying at 100° ; 

2*36 at 16° (Schulten, C. B. 101, 72). 
MgO which has been heated to whiteness 
does not combine with water (v. Deville, C. R. 
61, 976 ; Knapp, D, J. 202, 613 ; Schwarz, 
D. P. J. 186, 25; Ditto, iO. B. 73, 111, 
191, 270). [Mg,O^H^ = 217,320; [Mg.O.H^O] 
^148,960 {Th, 3, 243). Sbluble o. 100,000 
ports water ; • MgOA^q is feebly alkaline 
to litmus; with acids MgO^Hj reacts as a 
strong base, forming salts MgXj, X = C1, NO3, 
4SO„ iPO„ &o.; [MgO^H^H^SO'Aq] = 31,220; 
[MgO»H^2HNO»Aq] = 27.620 ; [MgO'^H^2HClAq] 
« 27,690 [Th. 3, 243) [cf. Magnesium, oxide of). 

Magnesium, iodide oh Mgl^. Mol.w.unknown 
as V.D. has not been determined. Obtained by 
throwing I, in small Quantities at a time, on to 
molten Mg (Lerch, J. pr. [2] 28, 338) ; reaction 
is very violent. A white, waxy solid ; very de- 
liquescent. A hydrate, MgIa.8H,^0 according to 
Lerch (Z.c.), is formed by the reaction between I 
and Hg under water (L.), or by dissolving mag- 
nesia alba in HIAq and evaporating over HjS04 > 
very deliquescent. "Mgl^ is decomposed by heat- 
ing in air, giving off I, and forming MgO ; heated 
in O it is entirely changed to MgO (Schulze, 
J. pr. [2] 21,407). Mgl, forms double com- 
pounds with KI and NH,I (Lerch, l.cf. The 
following table is given by Kromers (P. 108, 


P.C. Mgl, 

B.a.MgT,Aq 
at 19® 

P*c. MgT, 

S.G. MgT^Aq 
at 10 ^ 

5 

1-043 

35 

1-395 

10 

1*088 

40 

1-474 

15 

1*139 

45 

1*563 

20 

1*194 

60 

1*608 

25 • 

1*254 

55 

1*780 


1*320 

60 

1-915 


Magnesium, nitride of. MggN,. Mol. w. un- 
known, as V.p. has not been determined. Ob- 
tained in small transparent crystals by Deville 
a. Caron in making Mg. Brfeglieb a. Geuther 
{A. 123, 236) prepared MgjN, by gating Mg 
turnings in a stream of dry pur^^. MggN, 
is also formed, according to Mallet ({?. N. 38, 89), 
when Mg is heated in a small quantity of air. 
Prepared by heating Mg in N, Mg^N, is an amor- 
phous, greenish -yellow, powder ; becomes brown 
on heating. Heated in air it»is slowly oxidised, 
to MgO ; the oxidation is rapid wherfO is sub- 
stituted -for air. With water, fonns MgO and 
NH,. With dilute acids, forms Mg salts and 
NH4 salts. Heated in HOI, MgCl^ and NH^Cl 
are fonned. Heated in dry HjS, MgS*aud 
(NH4),S are slowly formed. Heated to redness in 
w or 00„ MgO, 0, and 0^, are produced. 
POL vapour reacto to fbnn MgCl, and P nitride. 
Tofc, HL 


XagsMlaa, «xll« «t UgQ, {tldt7uria.\ 
Hoi. \r. Doknown, M.oomponnd has not been 
gasiBed. 8.0. 3-642 at 12° (Oosaa, B. 10, 1747) ; 
S.O. orystaHised 8-636 (Kbelmen, J. 4, 161; for 
S.G. of MgO heated to temperature from Sob® to 
bright redness v. Ditte, O. B. 78, 111, 191, 270. 

A new medicine was introduced in Itorng in 
the beginning of the eighteenth century; the 
name magnesia alba given t(^ it is supposed to 
h^e been suggested as a distinction from mag* 
nesia nigra, a term then applied to pyroluHte% 
MnO;;. The preparation of the new medicine was 
kept secret. In 1709 Slevogt showed that mag- 
nesia alba oonlA be obtained by ppg. the mother- 
liquor from the preparation of saltpetre by KjCO,. 
Magnesia alba was supposed to be the same as 
lime, but Hoffmann found that some of its re- 
actions differed from those of this compound. In 
1755 Black demonstrated magnesia alba to be a 
compound of CO.^ with a new eartliy base, to 
which he gave the name magnesia. 

Occurrence. — MgO occurs as periclase ; crys- 
tallised in regular octahedra ; S.G. 8*ffT ; usually 
coloured green from presence of a little FeO. 

Formation . — 1. By adding NaOHAq or 
KOHAq to solution of a Mg salt, washing, and 
strongly heating the pp. of MgO.^Hj.— 2. By cal- 
cining magnesia alba, a basics Mg carbonate ob- 
tained by ppg. a Mg salt by an alkaline carbon- 
ate (ii. Carbonates, vol. i. p. 699).— 3. B>bum- 
ing Mg in 0. — 4. By decomposing MgCl^Aq 
by calcined dolomite; MgCl^q + CaO.MgO 
= 2MgO -f- CaCl^Aq. — 6. In crystals same as peri- 
clase, by strongly heating powdered MgO in a 
slow stream of IICl gas (Deville, A. 120, 183) ; 
also by heating powdered MgO in a porcelain 
oven (H. Bose). 

Preparation. — 1. A boiling solution of pure 
MgSO4.7H.4O is ppd. by Na.4CO,Aq ; after boiling 
for a little the pp. is washed and dried, and thq 
product (4MgC03.Mg02lI.4.TH20) is calcined in a 
Pt vessel until every trace of CO, and BLjO is 
removed. — 2. Magnesia alba is treated with 
enough dilute HNOjAq to dissolve neany but 
not quite all ; after standing fer some time in 
the air with frequent stirring, to ppt. FeaOsUcHjO, 
the liquid is filtered ; the filtrate is mixed with 
a little pure MgS04, alcohol is added, and, after 
digesting for some time with pure CaS04, the 
liquid is evaporated to crystallisation, and agair 
filtered ; finally the filtrate is evaporated to dry- 
ness, the Mg(N03)2 obtained is calcined, the 
residue is very thoroughly washed, and again 
calcined (Wurtz). (For preparation of pure MgO 
from magnesite v. Caron, C. B. 66, 840.) 

Properties.— k white powder, more or lesr 
fiocculent according to the temperature and 
length of time it has been heated. MgCXabsorbs 
water and CO, from the air, slowly forming 
MgCOa.a;Mg0.4H,.yHaO. It is slightly soluble in 
water ; 1 part requires 65,368 cold or hot water 
for solution according to Fresenius, 100,000 to 
2(10,000 according to Bineau. The solution ol 
MgO istfecbly ajkaline to litmus. When very 
strongly heated MgO does not meU but gives out 
a very olear white light. Made into a paste with 
a little water, MgO seta to a hard, white mass 
(Deville, G. R. 61, 975) ; MgO which has been 
heated to whiteness does not set with water [v. 
Knapp, D. P. J, 202, 618 ; Schwarz, D. P. J. 
186, 26). MgO reacts with aoidi as a strong base 
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lorming salts MgX^, X = C1, NO,, -^SOj, 3PO4, 

Reactioiis.-^l. With ivatcr to form the liy- 
drolide 2.,IIeatfid with ammonium 

chloride NH, is evolved and MgCL formed.— 3. 
AVith rtarfsMyO jeacts as a strong base forming 
salts MgX,^, X = C1, With salts of 

heavy metals MgO reacts similarly to CaO, 13aO, 
and SrO, ppg. hydrated oxides. — 5. With 
carbon dioxide and miter, basic carbonates , 
MgC03.3-MgO,lI^.7/H^O are formed. — 6. Bus- 1 
r^ended in water through which is passed a cur- j 
rent of hydwyen sulphide, a solution of MgS.U., | 
is obtained (i>. Maynesium, hydrosulphide of, j 
p. 160). — 7. Heated in carbon disulphide vapour, } 
MgO.Mgy is formed (Itcichel, J. pr. [2J 12, 55). j 

MagueBiam, oxychlorides of. When freshly [ 
heated MgO is moistened with MgCl.^Aq, S.G. 
1*16 to 1*2G, the whole sets to a firm, hard mass, ' 
which probably consists of a mixture of oxy- I 
chlorides jcMgO.yMgCl^i {v. Sorel, G. R. 65, 102). 
By warnflng 30 parts MgO with 1500 parts MgCJ, 
in solution, in an atmosphere free from CO,, 
needle-shaped crystals slowly form ; when washed 
free from MgCl„ pressed, and dried over soda- 
lime, the crystals are lOiVlgO-MgCl-lSflU ; dried 
at 110° they loso^ILO (Krause, A. 105,38). 

Magnesium, oxysulphido of. 
Mg,dS(-MgO.MgS). An amorphous, reddish, 
Bohd; obtained, along with COS, by passing CS., 
vapour over heated MgO (Rcicliel, J. pr. [2J 12, 
66 ). 

Magnesium, phosphide of. Mg;,P,. A hard, 
brittle, steel-grey solid; obtained by heating 
molten P with Mg in II (Parkinson, G. J. [2] 5, 
127, 309), or in a sealed glass tube (Ihnmerling, 
B. 12, 162). Decomposed by water, evolving 
PH3 and forming MgO; with acids gives Mg 
salts and Pll,. 

Magnesium, salts of. Compounds obtained 
hy replacing Uof acids by Mg. The salts of Mg 
beloxg to one series, MgX„, where X== Cl, NO3, 
SO^,•^COs,gPp^,tS:c. A few basic salts, and many 
oubie salts, 01 Mg are known. MgCO.„ tho basic 
carbonates and phosphates, and a few other 
salts are insoluble in water, but most of the Mg 
salts readily dissolve in water. The salts are 
usually prepared by dissolving MgO, MgO.^IL, 
or MgCOytiu the various aoid.s, and evaporating, 
some are prepared by double decomposition from 
the soluble salts, generally from MgSO^. As 
none of tho salts of Mg has been- jasified tlio 
formiil® given are not necessarily molecular, 
they are based on thd results of analysis and 
considerations of the similarities between tlie 
salts of Mg, Zn, and Cd {v. Magnesium gkoup op 
blemIints). The Mg salts are numerous, and'^as 
a class very definite and stable bodies ; the fol- 
lowing are the chief salts derived from oxy- 
acids :—broviate, carbonates, chlorate, dithiunate, 
hypochlorite, hypophosphiic, iodaie, nitrate . and 
-ite, perchlorate, iodates, phosphates and -ite, 
seleitate and -ite, silicates, *sulpha ft anti -ite, 
tellurate afU -ite, thiosulphate {v. Caiibonates, 
HxTnATES, Sulphates, c&c.). 

Magnesium, selenide of. A flesh-coloured 
pp., probably a selenide of Mg, is obtained by 
adding E.^Se to solution of a Mg salt ; the pp. is 
iecomposed by heat, and by acids, with separa- 
tion of Be (Berzelius). 


OXIDE OK 

t 

Magnesium, sQici^des of. A eozdjpound ot 
Mg and Si is prepared by placing a layer of 
fused and powdered NaCl in the bottom of a 
Hessian crucible, adding ope-half of a mixture 
of 2^ parts NaCl and 7 farts Na^Sif,,, then 2J 
parts Mg, and then the other half of the mixture 
of NaCl and Na^SiF„, covering the whole with 
NaCl, and heating in a wind-furnace ; when the 
reaction is completed the contents of the crucible 
are stirred with a porcelain god, and allowed to 
cool. The rcgulus formed at tho bottom of the 
crucible is a mixture of Mg and Mg silioide; by 
washing with NH,ClAq the Mg is dissolved out 
(Gcutlicr, J.pr. 96, 424). As thus prepared the 
silicido has the composition Mg^Sig. It forms 
metal-liko, lustrous crystals. Ileacts with HClAq 
to form MgCl.^, SiH^, H.^siOs, and H. This sub- 
stance may be 'a compound, or a mixture, of 
Mg^Si and MgSi (Mg^Si;, = 2Mg2Si-l-MgSi). A 
silicido Mg.^Si is obtained by pulverising, in a 
warm mortar, 40 parts fused MgCl^, 35 parts 
Na^SihAj, 10 parts NaCl, adding 20 parts Na in 
small pieces, and projecting themixture into ahot 
Hessian crucible. After fusio;. and cooling, tho 
grcyish-black mass in the crucible is found to 
contain metal-liko tablets and globules ; these 
consist of Si and Mg.Si ; by treating with HClAq 
Si remains and Sill, is evolved (Wohler, A. 107, 
113; cf. Martius, A. lof, 1151). 

Magnesium, silicofluoride of. MgSiF„ ; said 
I to be obtained as a gnm-liko, very soluble 
substance, by dissolving MgO in HBiKaAq 
(Berzelius). 

Magnesium, sulphydrato of, v. Mag7tesium, 
j hydrosulphide of, p. 160. 

I Magnesium, sulphides of. MgS has been 
I isolated; polysulphides, probably MgSj, MgS^, 
and MgS^, seem to exist in the solution obtained 
by warming MgS mth S and H^O. 

Magnesium monosulphide, MgS, Produced 
by passing H laden with S vapour over red-hot 
]\Ig (Roichel, J. pr. [2] 12, 55 ; cf. Parkinson, 
G. J. (.2] 5, 125, 309^ According to Fremy, MgS 
is formed, along with CO.,, when MgO is strongly 
lieatcd in dry H.^S ; but Roichel {l.c.) says ^hat 
the products of tliis reaction are MgO.MgS and 
COS. MgS is also said to be formed, along with 
(Nn,)2S, by heating Mg^Nj in dry H.^S (Brieglieb 
a. Geuther, A. 123, 236). Fremy (^. Ch. [6] 38, 
324) gives [Mg,S] = 39,800. MgS is formed, but 
* only in very small quantity, by strongly heating 
I MgSO^ with C. Alkaline sulphides do not ppt. 
MgS, but MgO^IR, from solutions of Mg salts. 

MgS, formed by heating Mg and S,ia described 
as a yellowish -fjrcy amorphous, or as a reddish- 
brown crystalline, mass ; analysis always gives 
rather L;ore S than required by MgS. With 
water, MgS is decomposed to MgO^H, and 
MgS^IL^q.the latter being afterwards converted 
into MgO.^H.^ and H.^S. 

Magnesium polysulphides. By warming, 
not boiling, MgS and S with water, a dark yellow 
•golutior^ is obtained, containing Mg and S in a 
ratio varying from Mg;3S to Mg:5S (Reiohel, 
J,pr. [2] 12, 65). The solution decomposes in 
air, giving off H^S and ppg. MgOA and S. 

c Magnesium, sulphocyanide of; 
’Mg(SCN)„.4H30 ; v. vol. ii. p. 350. 

, ^ M. M. P. M. 

MAGNESIUM ETHIDE Mg(C,H^),. Mag. 
I nesium filings act rapidly on etnyl iodide, gaf 
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being given off. If the pf oduot be heated in a 
seidM tube at 125^ the contents solidify to a 
white mass which on distillation gives off MgEt^ 
and leavcf a residuoLcff Mgl^ (Cabours, ^.114, 
227» S54 ; Hallwachs a. IScbafarik, A, 109, 215). 
These statements are contradicted by Lohr (A. 
161, 48), who finds that EtOAc must be added 
to the mixture of Mg and Ell, and that the 
resulting magnesium ethyl is a non-volatile 
solid. * 

MAGHESIXJM GROUP OF ELEMENTS— 
Beryllium^ Magnesium^ Zinc, Cadmium, Mer- 
cury. Of these five metals, only Zii and Hg 
(iVe found native, and these in small quantities. 
Be occurs chiefly as silicate in combination with 
A1 silicate, not widely distributed; Mg salts, 
especially MgCO, and MgSO^, are found in large 
quantities ; the chief ores of 2m are ZnCOj and 
ZnS, they occur fairly widely distributed and in 
considerable miantities ; small quantities of 
CdS and CdCO, accompany many Zn ores ; the 
chief ore of Hg is HgS, which is found only in i 


a few localities. Be. is olassod with the rate 
elements ; approximately pure Bo was not pre- 
pared until 1886. Mg was obtained by Davy, 
in small quantity and impure, in 1800; in 1830 
Bussy prepared the metal in a state of approxi- 
mate purity. Although brass has been zciide 
for very many centuries, yet it was not till the 
middle of the eighteenth cenl»iry that the art of 
preparing metallic Zn was known in Europe. 
Cd was discovered and prepared in 1817 by 
Stromeyer. Ifg has been known certainly from 
the beginning of the Christian era. <• 

Bo and Alg are prepared by reducing the 
chlorides MCI.^ by Na or K ; ZnO and CdO are 
reduced by heating with C; Ilg is prepared from 
IlgS by heating with CaO, whereby CaS and 
CaSO^ are formed and Ilg is vapourised, or by 
heating with scrap iron, when EcS, SO^^, and Hg 
arc produced. 

iHie following table presents some of the 
prominent physical and chemical properties of 
the magnesium metals : — • 



Bkuyluum 

JfAO.NKSiUM 

ZlXO 

Cadmium 

Mbucujiy 

Atomic 

weights 

(#08 • 

24 

049 

111*7 

199-8^ 


One or more compounds of each element, except Mg, have been gasified. Specific 


heats have been directly determined. Molecular weights of Zn, Cd, and Hg, and 

Melting- 

probably also of Mg, are the same as the atomic 

weights. 


points 

— 

700°-800® 

430" 

320° 

-89® 

(approx.) 





Sp. gr. 

1*85 

1-7 

7-2 

8-7 

13*6 

(approx.) 






Sp, heats 

•02 

•215 

•094 

•050 

•033 

At. w. 

Sp. gr. 

4-02 

IM 

9 

128 

14-8 

(approx.) 

Double silicate 





Occurrence 

lMgC03, MgSO„ 

ZnO, ZnS, and 

Compounds fre- 

Ilg found native 

and pre- 

of Bo and Al,* 

MgCli, and Mg 

ZnCO, are 

quently found 

in small ^uan- 

paration 

and a com- 

silicates occur 

fairly widely 

accompanying 

tsties. Chief 


pound of BeO 

in largo quanti- 

distributed ;Zn 

Zn ores. 

ore is HgS ; 


and AI2O3, oc- 

ties and widely 

found native in 

Prepared by ro- 

found in a few 


cur in a few 

distributed. 

small quanti- 

ducing CdO by 

localities in 


rocks in small 

Prepared by re- 

ties. 

0. 

fair quantity. 

Physical 

quantities. 
Prepared by re- 
daction of mol- 
ten BeCl, by 
Na ; Twt b^ 
electrolysis 01 
BeCl^. 

Steel - coloured, 

duoing molten 
MgClj by Na; 
also by electro- 
lysis of MgClj. 

• 

Silver -^.vhite, 
very lustrous; 

Prepared by re- 
ducing ZnO by 

C at moder- 
ately high tem- 
perature. • 

Wliit<^ with 

White, with 

Prepared by 

heating HgS in 
air, or with Fe, 
or CaO, and 
condensing Hg. 

Liquid mqtal at 

properties 

hard, hexa- 

tinge of blue ; 

slight tinge of 

temps. above 


gonal crystals ; 

modeftitoly 

crystallises in 

blue ; crystal- 
lises easily in 

- 39® ; white, 
showing faint 


lustrous. 

hard ; malle- 

hexagonal 



able; not very 
tenacious. 
Crystallise in 
> hexagonal 

forms ; soft ; 
brittle«at ordi- 
fia*ry tompem- 
tures, malle- 

regular forms ; 
soft, but harder 
than Zn ; very 
malleable, duc- 

tinge of blue 
when com- 

pared with Ag; 
verj lustrous. 



lorms^ isoinor- 
phouswith Zn. 
Melts at temp. • 
much higher 
th& M.P. of 
Cd or Zn ; has 
not been gasi- 
fied at white 
heat. 

able at 100®- 

tile, and flex- 

Crystallises in 



150®, brittle 
again at 200®. 

* Flexibility 
varies with 

temp. Melts at 
0. 430® ; can 
readily be dis- 
tilled. 

ible. Vapour 
is yellow. Melts 
at moderate 
temperature, 0. 
320® ; distils 
at lower temp. 

1 than Zu. 

1 

regular octa- 
hedra. Boils 

atc.360°. Vola- 
tilises even at 
very low tem- 
peratures. 
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Table— - con^. 


r. 

Bebtllium 

r 

Maonesium 

Zinc 

Illlllllll^^ 

IfXllCUXT 

c 

Cfheniical 

properties 

Scarcely changed 
by heating in 
air qr 0 ; burns 
in 0-H flame to 
BeO. Scarcely 
acted on by S 
at red heat. 
Burns in Cl to 
BeClj. Dis- 

solves slowly in 
acids to form 
salts. Only 

one series of 
salts known, 
BeXa, where 
X=.C1, ^804, 
^P 04 , c&c. Dis- 
solves slowly 
in alkali solu- 
tions, evolv- 
ing H. Dis- 
tinctly positive 
: metal ; does 
' not show allo- 
; trojiy ; BoO has 
' no acidic pro- 
perties. Atom 
of Be is diva- 
lent in gaseous 
molecules. 

Unchanged in 
dry air; heated 
in air, or 0 , 
burns to MgOc 
Decomposes 
hot water 

slowly ; burns 
when heated in 
steam, forming 
MgO. Decom- 
poses CO 3 at 
red heat. Com- 
bines directly 
with halogens 
8 , P, As, and 
N. Dissolves 
in acids to form 
salts. Only one 
series of salts 
ia known, MgX.3, 

X-Cl, .iS04, 
Ac. MgOaHjis 
a strong base; 
compounds of 
Mg do not show 
any acidic pro- 
perties. Va- 
lency of atom 
of Mg not cer- 
tainly known, 
as no binary 
haloid com- 
pounds have 
been gasified. 
Mol. w. pro- 
bably same as 
at. w. 

Unchanged in 
air ; heated 

strongly in air, 
or 0 , burns to 
ZnO. Decom- 
poses steam at 
red heat. Com- 
bines directly 
with lialogens, 
but not with S. 
Slowly soluble 
in alkali solu- 
tion, with evo- 
lution of H. 
Dissolves in 
acids to form 
salts. One 

scries of salts 
known, ZnXj, 
X = Cl, Ac. 
Zn 0 . 3 H .3 dis- 
solves in alka- 
lis, but is ppd. 
again on eva- 
poration over 
H.3BO4 in uacwo. 
There are indi- 
cations of ex- 
istence of a 
hydride of Zn. 
Atom of Zn is 
divalent in 

gaseous mole- 
cules. Mol. w. 
same as at. w. 

Slowly oxidised 
on surface in 
air; heated in 
air or 0 , burns 
to CdO. C4 
vapour and 

steam heated 
together form 
H and CdO. 
Combines di- 
rectly with ha- 
logens, “'also 
\>ith S and P. 
Dissolves in 
afiids to form 
salts. Only one 
series of salts 
known, CdX^, 
X = Cl, Ac. 
CdO^Hj is not 
soluble in alka- 
lis. No com- 
pound of Cd 
shows any 

acidic proper- 
ties. Atom of 
Cd is divalent 
in gaseous 

molecules. 
Mol. w. same 
as at. w. 

Unchanged in 
air ; heated 

nearly to B.P. 
is slowly oxid- 
ised to HgO. 
Does not de- 
compose water 
or steam. Com- 
bines directly 
with halogens 
and S. Dis- 
solves in acids 
to form salts. 
Two series of 
salts are 

^known, HgX 
and HgX. 3 , X 
= C1, Ac.; salts 
of both series 
are numerous 
and stable. 

HgO dissolves 
in molten 

ROH to form 
R 30 . 2 HgO; 
HgS dissolves 
in Na or K 
sulphide solu- 
tion to form 
compounds 
a;Na 3 S.yHgS. 
Hg forms very 
many am- 

monio - com - 
pounds. Atom 
of Hg is mono- 
and di-valent 
in gaseous 

molecules. 
Mol. w. samo 
as at. w. 


General form nice ancicharactcr of comi)onnds» 

Oxides: — MO; also lo case of Ilg, Hg.,0. 
Hydroxides ;---MO.iH.^. Sulphides : — MS ; 
also in case of Ilg, Hg^S. Haloid com- 
pounds also in case o^ Hg, HgX. 

Salts MX.. ; also in case of Ilg, MX ; X = N 03 , 
CIO,. JCO 3 , ASO,. 

The oxides MO are basic ; they rea^’t with 
acids to form salts MXj, X^NOs, ASO^, &c. 
MgO' reacts with water to form MgO^H.j; •ho 
other hydroxides MO-.Hj are formed by ppg. 
solutions of salts by alkalis. HgO shows feebly 
marked acidic properties ; it dissolves in molten 
ROH, and the compound 2Hg0.K,.0 is obtjjiined 
on cooling. ZnO-^H^ is sol. KOHAq, but iB< 
reppd. on evaporation in *vacuo €ver • 11 . 3804 . 
Mercurous'ioxide Hg.O is the only representative 
of the class M. 3 O ; it is very easily resolved into 
Hg and HgO ; it reaCis with dilute acids, in the 
cold, as a basic oxide, forming salts HgX. Hg-^O 
In some respects resembles CujO and AgjO, and 
uhibits the relations of Hg to the wpper group 
(v. OoPrER OROIJP OF ELEMENTS, VOl. ii. p. 250). 
The hydroxides MOfB^ are all decomposed 


by heat to MO and H^O ; HgO.^H, if it exists ia 
extremely easily separated into Its oxide and 
H. 3 O ; the only hydroxide obtained by direct re- 
action between MO and H. 3 O is MgOjHj. The 
hydroxides are basic ; MgO-^H, is slightly 
Alkaline. 

The sulphides MS are basic. The exis^nce 
of BeS is extremely doubtful; MgS is readily 
decomposed by water, giving MgS.3H.3Aq, and 
finally 1 (I^ 03 H .3 and H.3S; ZnS/»CdS, and HgS 
are mOr^ stable than MgS ; HgS shows slightly 
acidic properties, it dissolves in K. 3 SAq or 
Na^SAq to form compounds a;K. 3 S.yHgS. Mer- 
cuious sulphide Hg.jS is very easily decomposed 
, to HgS and Hg. 

Tlift haloid cofnpoiMs MXj may be obtained 
by the direct union of the elements; the mer- 
curous compounds HgX are also obtained in this 
^ay, MX.3 and HgX are afto prepared by dis- 
< solving the corresponding oxides in HXAq and 
evaporating ; but MgCl^ cannot be thus obtained, 
as evaporation towards dryness of MgCl^Aq re- 
sults in formation of HGl and MgO mixed mh 
oxychlorides tcMgO.pMgOl^ The ooznpomids 
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BeOI^BiBn. ZnOL OdBi^, HgOl,, Hgl*, and pro- 
bably HgOl, have been vapourised without de- 
composition. The haloid compounds form 
many do^le oompoimdb. They all combine with 
NH,; various ammonio- derivatives of HgX^and 
HgX are known. Numerous oxyhaloid com- 
pounds, scMO.i/MX,, are known. 

The salts MX, are numerous and well marked ; 
they are obtained by dissolving the correspond- 
ing oxides or carllonates in acids, and evapora- 
ting. Mercurous salts l^X are prepared by 
digesting excess of Hg with the various acids 
in the cold. Many basic salts of Be, Zn, and 
Hg have been prepared ; most of the salts of Mg 
are normal. 

The five metals ^e, Mg, Zn, Cd and Hg 
belong to Group II., as the elements are ar- 
ranged in accordance with the periodic law. 
The following table shows tl^ir positions in the 
Group , 

Even Series, 

2 4 6 8 

Be = 9 Ca=id0 Sr = 87 Ba = 137 

Odd Series, 

8 6 7 9 11 

Mg = 24 Zn«66 Cd-112 — Hg = 200 

The properticff of 5e, the first member of the 
group, suggest those both of the even and odd 
series members. Physically it approaches Mg, 
Zn, and Cd more than Ga, Sr, and Ba ; in the 
conditions under which it is oxidised, the basic 
but non-alkaline character of its hydroxide, the 
existence of many basic salts, do.. Be shows 
closer resemblances to Zn, Cd, and Hg than to 
Ca, Sr, and Ba. The solubility of BeO^H, in 
KOHAq also suggests the solubility of ZnOjH, in 
KOHAq, and of HgO in molten KOH ; the 
hydroxides of Ca, Sr, Ba, and Mg are quite in- 
soluble in alkalis. Mg is closely related in many 
respects to the metals of the alkaline earths, 
Ca, Sr, and Ba ; but its mui;h greater stability in 
air, its non-decomposition of cold water, the easy 
resolution of its hydroxide into MgO and H,0 by 
heat, <ko., exhibit the analogies between Mg and 
Zn, Cd, Hg. Sulphides of Ca, Sr, and Ba are 
readily formed, but MgS is only produced by heat- 
ing Mg toiredness in H laden with S vapour; 
the difficulty of forming MgS recalls the non- 
isolation of any compound of Bo and S. Alkali 
carbonate solutions ppt. MCO, from solutions of 
salts of Ga, Sr, and Ba; bu^thepps. obtained frrm 
Mg salts are basic carbonates asMgCOa.i/MgOsHj. 
The sulphates of Ca, Sr, andfia are reduced to 
MS by heating with C, but MgSO^ is scarcely, if 
at all, reduced in this way. Hg is ^cinguished 
from the other members of the magnesium 
family by its physical properties, tUb formation 
of two series of salts, the formation of a large 
number of ammonio- derivatives of both series of 
Hg salts, and in other wavs. • ^ , 

In the compositiAi of their salts, and some- 
times in the isomorphism cRf salts,, the metals of 
the Mg family resemble those of the Pe family, 
viz. Mn, Fe, Ni, do (v, Ibon obouf of bleuents, 
p. 65). For a further treatment of the elenfficdis 
of Group II. u, OLASsmoxTXOH^ vol. ii. pp. 20l- 
207 ; cf, also Alialtwu aaBZBs, mbtalb ot thb, 
tol.l.p,U2. 

M. M. P. If. 


KA0KETIC BOTATOBY POWERS of liquid 
compounds; v, PhtsAjal methods, section Op- 
ticcu methods, 

MAIROOALLOL C,8l^CI„0,„ (?) [190°]. JFrom 
ixaipta, 1 glitter). Obtained, together with ieuco- 
gallol, by passing chlorine yirough pyrog|llol 
(15 g.) dissolved in 60 p.c. acetic acid (46 g.) until 
the liquid is brown, and allowing the liquid to 
Bland (Groves, A, 179, 237 ; henhouse a. Groves, 
C, J. 28, 706; Webster, G. J. 46, 208). Tri- 
metric prisms, insol. water, v. sol. hot alcohol, 
extremely sol. ether, insol. CS.^ and petroleijpi 
ether. Decomposed by boiling with water yield- 
ing CO, oxalic acid, and tri-chloro-pyrogallol. 
Reduced by zinc and II^SO^ to tri-chloro-pyro- 
gallol (Webster, G. J. Proc. S, 1.80 ; Hantzsch a. 
Schniter, B. 20, 2033). Boiling with dilute 
H^SO^ gives a condensation product, and also a 
substance that is ppd. from aqueous solution by 
gelatin. Aqueous NallSOj and zinc-dust re- 
duce it to tri-chloro-pyrogallol and an amorphous 
substance which yields furfuraldchydor when dis- 
tilled with dilute H.SOj. Mairogallol gives a 
crimson colour with solution of sodium sulphite 
(Cross a. Bevan, G, J, 43, 18). Mairogallol 
when gradually heated gives a sublimate of tri- 
chloro-quinono and tetra-chlqfo-quinone. These 
reactions indicate that mairogallol is derived by 

condensation from 


(Webster). 

MALACHITE GREEN v, Tetra-methtIi-di- 

AMIDO-TRI-rnENYL-CARRINOIi. 

MALAMIG ACID v . Malto acid. 

MALElC ACID C.H.O, i.e, 
C02H.CH;CH.C0,H. Mol. w. 116 (confirmed by 
Raoult’s method, Paternft, B, 21,2158). [130°], 
ligo 38*6 (in a 6*9 p.c. aqueous solution ; Kanon- 
nikofi, J,pr. [2] 31, 347 ; cf. Knop, A. 248, 175). 
H.O.v. 331,702 (Louguinine, G.R. 106,1290). H.O! 
V. .826,900 (Stohmann, Klebcr a.Langbein, J,pr, 
[2] 40, 217). H.C. p. 326,300 (S. K. a. L.). 
H.F. 187,700 (S. K. a. L.). Heat of solution \ 
-4,438 (Gal a. Werner, Bl. [2>47, 158). Heai 
of neutralisation: 26,648 (G. a. W.). 

Formation. — 1. Together with fumaric acid 
{q, V.) by the distillation of malic acid (Lassaigne 
A. Gh.[2] 11,93; Pelouzo, A. Gh. [2] 66,72: 
Liebig, A. 11, 276 ; Buchner, A. 49, 67 ; Kekul5 
A. Suppl. 1, 129; 2, 85; Von Richter, Z. [2] 6 
453). — 2. By heating silver succinate at 180* 
(Bourgoin, G, R. 72, 52).— 3. By saponifleatior 
of the etlrer obtained from di-cliloro-acetio ethei 
by heating with reduced silver at 220°, or by th< 
action of sodium upon its ethereal solution ii 
the cold (Tauntar, B. 12, 1663). — 4. By th( 
action of KCN on o-di-bromo-propiorjo aoi( 
(Tanatar, B. 13, 169).— 6. From (5)-bromo-pyro 
mucic acid and dilate HNO, (Hill a. Sanger, A 
282, 66).— 6. By the action of baryta on tri 
^On.C(OH).CCl,?x 

ohloro-phenomalic acidf || >0 ). 

^ . VCH.CO / 

t>reparation.—'MnMc acid is ryidly distille 
until the residue thickens, the flame being the 
withdrawn; the distillation then continues b 
itself until the residue is solid (fnmario acid 
^e distillate consists of maleic acid and male! 
anhydride, and may be wholly converted ini 
maleic anhydride by AcGL maleic anh; 
dflde may be purified by crystallisation froi 
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HOAc and then converted by hot water into 
maleic acid {Anschutz, 2? *12, 2281 ; c/. Perkin, 
14. 2647). . „ , 

Ffoperties.—Monool^mQ prisms. V. sol. 
water and alcohol, ni. sol. ether. Its aqueous 
Eolation reddens litmus strongly. Begins to boil 
at 100°, being then restored into maleic anhy- 
dride and water, y^Iiich partially re-unite in the 
receiver. An aqueous solution of maleic ackHa 
ppd. by baryta (difference from fumaric acid), 
unlike fumaric acid, maleic acid is not ppd. by 
adding mineral acids to solutions of its salts. 

llcactions. — 1. Iteduced by water and sodium ! 
amalgam to succinic acid. Zinc added to an j 
aqueous solution of maleic acid yields zinc : 
maleate and succinato.— 2. Calcium maleate ; 
fermented in contact with cheese also changes to ' 
luccinate (Dessaignes).— 3. Electrolysis gives 
acetylene, succinic acid, and a small quantity of 
fumaric acid (Kekul6, A. 130, 1).- 4. Combines 
readily with bromine in the cold, forming iso-di- 
bromo-Budbinio acid and some di-bromo-succinic 
acid derived from fumaric acid into which a 
portion of the maleic acid is at the same time | 
transformed (Kokul6; Petri, .4. 195,59). Chlorino 
gives a di-chloro-succinie acid (Petrieff, Til. [2] 
41, 309). Brorainf in presence of water forni.s 
iso-di-bromo-succinic, bronio-fumaric, bromo- j 
Buocinfic, and fumaric acids (Wisliccnus, ,4.24(5, ' 
63h— 6. Dissolves easily in aqueous HBr, the 
solution even at O' soon depositing fumaric 


granular crystalline powder by adding alcohol 
to its aqueous solution. Is not deliquescent.*^ 
NaHA"3aq. Triolinio crystals (Bodewig, J. 1881, 
710). SI. sol. cold water5— KNaA" oq tAdeliques- 
cent crystalline powder (llliohner, A, 49, 60).— 
BaA''2aq: gelatinous pp., changing to scales. 
S. 11 at 20° (Regnault).— BaA^'aq (Anschtitz). — 
5aq : indistinct crystals, which redden 
litmus ; v. sol. water (Biichner).— CaA"aq (dried 
at 100°) : small needles, sol. water. — CaH^ jOaq ; 
long prisms, v. sol. water, insol. alcohol. — 
SrA"6aq : silky needles. — SrH^A^aSaq: rect- 
angular prisms. — MgA" 3aq. — MgH^", 6aq : 
hard crystals, v. sol. water, insol. alcohol.-'* 
ZnA"2aq: crystals, v. sol. w’ater, insol. alco- 
hol.— NiA"aq : apple-greqn crystals. — CuA" : 
light-blue crystals, si. sol. boiling water, v. sol. 
Nn,Aq, forming a solution whence alcohol ppts. 
an azure-blue crystalline powder.— PbA" 8aq : 
amorphous pp., changing to needles. — Pb^A^'O 
(dried at 100°; Otto, A. 127, *\78).— Ag^A": 
white pp., changing to lustrous needles.— AgH A" 
(dried at 100°) : needles. 

Acid aniline salt C^‘il 5 NHj,HA"iaq ; 
prisms, sol. water. On allowing the solution to 
stand for some days it forms phenyl-aspartic 
acid CANH.C,n;,(CO,II), [132°] (Anschutz a. 
Wirtz, A. 239, 140 ; cf. , Michael. D. 19, 1373 ; 
Am. 9, 183, 197).— The nMitral aniline 
maleate when boiled in aqueous solution de- 
posits the phenylimide of phenyl-aspartic acid 


acid and bromo-succinio acid in equimolccnlar ; cANn.CJI,<°0>NCA. <* body [212°]wliich 
proportions. Tlie bromo-succinic acid may | " •* ^ 

easily bo extracted from the product by water j was formcrlydcscribod as the di-anilide of maleVc 


(Fittig a. Dorn, B. 9, 1101).— 0. Converted into 
fumaric acid by boiling cone. HIAq, IIBrAq, 
dilute HNOa, or HClAq (Kokul6, A. Siqyd. 1, 
134; 2, 93; Kckul6 a. Strcckcr, A. 223, 186). 
JtVhen HIAq is used tlio ultimate product is 
succinic acid. Dry HCl does not convert maleic 
acid into fumaric. Maleic acid is converted into 
fumaric acid by heating its aqueous solution at 


acid C,H,(CONHrh),. 

riunyl-imide [01°]. 

(162° at 12 mm.). Formed by the dry distilla- 
tion of acid aniline malate (Anschutz a. Wirtz, 
Am. 9, 238 ; cf. Michael a. Wing, A/n. 7, 280). 
Long yellow needles ; v. sol. benzene, CHCl, 
ether, and alcohol; si. sol. CS^ and ligroin. Its 


100°-f80°(Semenoff, BA [2J 16,810). Anaquoous j solution in chlorofonh takes up bromine, form- 
solution of sodium maleate is not affected by | ing the plicnyl-iniido of di bromo-succiuic acid 


being heated for 10 hours in a sealed tube at 100° to 
136°.— 7. With hyjyochloi’otis acid it forms a com- 
pound which rediicod by sodium amalgam yields 
inactive malic acid, oxyinaleic acid (?), and a 


[159°J. Baryta -water at 40° gives the acid 
anilide of fumaric acid. 

Mono -me thy I ether IIMeA". Probably 
exists in the solution of maleio anhydride 


liquid which breaks up on licating into COj, and ; in MeOII. Sneli a solution becomes hot when 
(PetriGff).~8. KMnO, oxidises it to in- : mixed witli KaOMe, probably forming NaMeA", 
active tartaric acid.— 9. Alcoholic NH, at 160° i but the solution prc.sently deposits a bulky white, 
slowly forms aspartic acid (Engel, C. B. 104, | partly crystalline, pp., which forms an alkaline 
1806).— 10. The acids of the ninZcicserfes readily , aqitcous solution, becoming neutral on boil- 
split off H.,0 from tlioir acid aniline salts, wben : ing; the neutral solution contains the methyl 


the aqueous solution of the latter is loft to stand 
tor several days or boiled ; a crystalline pp. being 

formed ^)f the acid anilide or of 

an isomeride thereof. Under the same con- 
ditions the acid aniline salts of the acids of tlio 
fumaric series are quite stable. This constitutes 
a ready method of determining to which of the 
two isomeric series a given a<dd belongs. Jl’he 
acid is half |;^eutralised with aniline and either 
left to stand or boated to boiling, if a pp. is ob- 
tained insoluble in dilute HCl the acid belongs 
to the maleic series (Michael, B. 19, 1872). 

Salts.— K,A" (dried at 100°). Radiating 
erystals ; v. sol. water, insol. alcohol.— KHA"i^: 
small crystals ; v. sol. water. Tho solution 
rsddens litmus. Ra;,A" : needles. Ppd. as a 


derivative of sodium methyl malate 
C,H,(OMo)(CO,Na)(CO,Me) 

(Purdie, 0.-^ 47, 873). 

Di- methyl ether Mo, A.". (205° i.V.). 
R.a. 1155. II.C. 669,670 (Ossipoff, 0. R. 109, 
312). From silver maleate and Mel, excess of 
iodine being avoided, as this would convert it 
mto di -methyl funvirate (Ansohutz,B. 12, 2282). 
Bromine effects the same cflange. 

Mono-etthyl Hher HEtA^'. From the 
anhydride and boiling alcohol. Also from HAgA^' 
and EtI (Ossipoff, J. R. 20, 254% Not identical 
w^tlf the mono-ethyl ether of fumario acid. 
Forms a salt NaEtA". By treating HEtA" with 
NaOEt and bouing the produot with water 
C^,(OEt)(GO^t)(COxNa) is obtained, identical 
with that derived from fumario acid (Purdie). 
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m . ilkyl ether (225<» i. V.). 

From Agthf* and Etl (Anschiitz, B. 11, 1644; 
12, 2281). Vapour density corresponds to the 
formula ((^). Coloufle^ liquid. Converted by 
io^ne into the fumario ether. Bromine gives 
di-bromo-succinio ether. Boiling with NaOMe 
forms a product whence boiling water produces 
CaH,(OMe)(CO,JEt),(Purdic, 0. /. 47. 868). 

Di- isopropyl ether Pr^A". Vapour 
density correspond* to the formula. 

CH.CO 

AnhydrideCJI,0^i.e. || >0. [53°] 

CH.CO 

(jbschiitz); [67°] (Pelouze, A, Ch. [2] 56, 72); 
[60°] (Fittig, A. 188, 87). (202° i.V.). (A.) V.B. 
48 (H^l) (calc. 40) 4|iiibncr a. Schrciber, Z. 
[2] 7, 712). H.C. 336.920 (OssmoiT, 0. R. 100, 

311) . Appears to be the sole anhydride of both 
maleic and fumaric acids. 

Formation, — 1. By rapidly (fistilling maleic or 
fumario acid, and frequently rectifying the pro- 
duct (Pelouze, A. 11, 263 ; Kekul6, A. Suppl. 2, 
87). In vacuo, maleic acid splits up into water 
and anhydride c\^n at 100° (Kcicher, R. T, C. 2, 

312) . — 2. By heating fumaric acid with AcCl and 
HOAc at 100°. — 3. From silver fumarate and 
fumaryl chloride (Perkin, B. 14, 2545).-— 4. By 
distilling cliloro- or bi^mo- succinic anhydride 
(Anschutz a. Benflert, B. 15, 643). — 6. By dis- 
tilling malic anhydride. 

Preparation,—!. Malic acid is treated with 
an excess of acetyl chloride, and the product i 
(which probably chiefly consists of acctyl-malio 
anhydride) is distilled, when it splits up into j 
acetic acid and maleic-anhydride ; the yield is [ 
45 p.c. (Perkin, C. J. 39, 562 ; B. 14, 2547).— 
2. By dry distillation of malic acid and treatment 
of the residue and distillate with AcCl ; the 
yield is 56 p.c. of the theoretical (Anschutz, B. 
12,2281). 

Properties. — Trimetric crystals, a:6:c = 
•6408:1: *4807 (Bodowig, B. 1 4, 2788). In contact 
with water it is converteJ! into maleic acid, 
which is conveniently prepared in this way. 
The abnormal raijidity of the etherification of 
maleic acid by heating with alcohols appears to 
be due to an intennediato formation of anhy- 
dride (Reicher, R. T. C. 2, 308). Maleic anhy- 
dride neated in a sealed tube at 260^ gives a 
carbonaceous residue and gases (ScraenolT, Bl. 
[2] 46, 816). I 

Reactions. — 1. Unites with bromine at 100°, 
forming iso-di-bromo- succinic anhydride, which 
i^rcsolved at 180° into HBr and bromo-maleic ; 
anhydride. — 2. PCI5 gives the chloride of fumario 
acid (Perkin, B. 14, 2548), but maleyl chloride 
(71° at 11 mm.) appears to be fi^.t formed 
(Anschiitz a. Wirtz). — 3. With a sauirajed solu- 
tion of HCl in HO Ac it forms at lt)0° chloro- 
Buccinio acid. — 4. When heated with phenyl- 
hydrazine (1 mol.) at 150° it forms the phenyl- 
hydrazide C2H2:C20.»N.jHPh, yhich crystallises 
in needles [259°], ahd turns brown eat 180® 
(H6tte, J. pr. [2] 35, 295^.— 5. When heated 
with phenols it produces fluorescent compounds 
analogous to the*phthale‘ins, which may there- 
fore be called *maleXns.* The resorcin-mateij^ 
has a green fluorescence, (a)-ij^hthol*malem 
has a greenish-red fluorescence (Burokhardt, B. 
18,2864). 

Constituium , — The constitution of fumanc 


and malefo acids is discussed under FoMAnio 
ACID, vol. ii. p. 585. tihe anomalous formula 
C 02 H.C.CH,.CO.jH for maleic acid, based on 
the formula CO^H.CBr.i.(3H2.CO^, is rendhred 
improbable by the observation that bromo- 
fumaric and not pyruvic aci^ is the product 
formed, together with CO.^, when barium iso-ai- 
bromo-succinate is treated witli moist Ag.^0 in 
th» dark (Dcinuth a. V. Meyer, B. 21, 264J. 
Racemic acid is formed when silver iso-di- 
bromo-succinate is boiled with water. The re- 
presentation of maleic and fumaric acids 
formula) m space has been discussed by Wisli- 
cenus in his treatise Uebar die railmliche 
Anordnung der A tome in organisclien Moleculen. 

References.— K'snno-, Bromo-, and Ghlobo- 

MALKIO ACIDS. 

Allo-maleic acid v. Fumaric acid. 

MALEO-FLUORESCEIN 

O.C— CJl3(On)2. Obtained by heating resorcin 

I \c^ii,.c o 

with maleic anhydride (Lunge a. Burckhardt, B. 
17, 1598). Small needles. Sol. alcohol, si. sol. 
water. Dissolves in alkalis to a rod solution, 
with a strong green flnoresceyce. With KOH, 
Mel, and MeOH it gives a dimethyl derivative, 
C,„H,„Me30B, crystallising in red needles. ^cCl 
in lIOAc gives C,„H,nAc30,i, crystallising from 
HOAc in yellowish needles, insol. water, CHCl,, 
and benzene, si. sol. alcohol (Burckhardt, B, 18, 
2864). 

MALEYL CHLORIDE v. Chloride of Fomario 

ACID. 

MALIC ACID C,1T,,0, i.c. 
CO.,H.CH.,.CH(OTI).C().n. Mol. w. 134. [100°]. 

5. G. 2 1-66 (Schroder, B. 12, 1611). S.G. of solu- 
, tions (Schneider, A. 207, 262). Heat of solu- 

j — 3148. Heat of neutralisation 2!, (Gal * 
I a. Werner, Bl. [2j 46, 803). [a]DS= —3 in dilute 
solutions ; as the liquid becomes more concen- 
trated it approaches + 6-9. 

Occiurcnce. — Malic acid wa^ discovered by 
Schcele in 1785, but its composition was first 
! correctly determined by Liebig {A. 26, 166). It 
I is very widely diffused in the vegetable king- 
dom, being contained in plants sometimes in the 
free state, sometimes in the form of potassium, 
calcium, or magnesium salt. It is found in 
abundance, together with citric acid, in unripe 
apples, in the fruits of the barberry, sloe, elder, 
and mounAin ash, and in gooseberries, cherries, 
bilberries, strawberries, raspberries, and many 
other fruits. It is likewise found in the roots of 
marsh-mallow, angelica, arislolochia, bryony, 
liquorice, primrose, and madder ; in carrots and 
l^otatocs; in tlie leaves and stems of aconite, 
belladonna, hemp, celandine, holy thistle, let- 
tuce, tobacco, poppy, rue, sago, house-leek, 
tansy, thyme, valerian, and molilot; in the 
flowers of chamomile, cider, and mullein ; in 
pinc-^ppl^s and grapes ; in the seeds of carra- 
way, cumin, parsley, anise, flax, and pepper ; in 
asafeetida, opoponax, and myrrh, ft also occurs 
in the leaves of the coipmon ash (Gintl, Z. [2] 

6 , 877), and in the fruit of the sumach (Reinsch, 
Z. 1866, 221). Yolk, the sweat of sheep, con- 
tains potassium malate to the extent of 2*5 p.e. 
of the solid residue (Buisine, C. B, 106, 1426). 

Foiimtion, — 1. Malic acid, with the same 
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optimal im>pertie8 ai tho^e with which it exists the cold or on heating ; but on the addition of 
in plants, may be fomiod from asparagine or alcohol a white pp. of calcium malate separates 
aeti^ aspartic acid by treatment with nitrous (Braconnot, A. Ch. [2] 51, 831 ; H. Bose, P. 81, 
aoid (Pina, A, Cht [3] <*22, 160).— 2. Malic acid, 210). However, a solutfo^ df malic a<fid (1 mol.) 
with a rotatory power equal and opposite to that mixed with pure milk of lime (2 mols.l may so* 
ooAtained in plairts, may be obtained from ordi- lidify to a pasty mass (Iwig a. Hecht, A, 288, 
nary tartaric acid by the action of phosphorus, 171). A concentrated solution of an alkaline 
iodine, and wat^' (Dessaignes, A» 117, 134 ; malato is ppd. by CaOl^, but presence of NH^Ol 
Bremer, Bl. [2J 25, 6 ; P. 8, 861, 1594). * hinders the ppn., which, however, takes place on 

Prej^rat/ion—l. The juice of mountain-ash adding alcohol. Lead acetate gives a white pp*, 
berries, not quite ripe, after being pressed, boiled soluble in excess of malic acid and in ammonia ; 
tip, and filtered, is partly neutralised with car- when the pp. is heated in the mother-liquid it 
bonate of potassium, leaving, however, a suili- melts to a semifluid translucent mass. Malatei 
oient excess of acid to redden litmus pretty are not blackened by heating with fuming H2S64. 
strongly ; then precipitated by nitrate of lead ; Dilute HOAc at 60^ dissolves lead malate, but 
set aside lor a few days, till the curdy precipitate not lead tartrate or oitrate*(Hartsen, Fr. 14, 873 ; 
is completely converted into small needles; Ar. P7^. [3] 6, 110). Malic acid may be separated 
these crystals freed from the admixed mucous from oxalic and tartaric acids by ppg. the latter 
or flocculent compound of lead oxide and colour- with CaClj, filtering, and ppg. calcium malate 
ing matter by careful elutriation with cold water, by adding alcohol to the filtrate (Barfoed, Ft, 7, 
are, lastly, well washed with water. The needles 403). Ammonium malate may be separated 
of impure malate of lead are boiled with a slight from ammonium citrate, tartrate, and oxalate 
excess of dilute sulphuric aoid ; the filtrate di- by solution in alcohol (Barfoe^). 
vided into two equal portions ; one portion ox- Rcactioiis. — 1. Heated for some hours at 

actl^ neutralised with ammonia ; the other por- 140° it yields water and fumaric acid. At 180° 
tionthenadded,andthe reddish liquid evaporated it gives off water and maleic anhydride, while 
and cooled; it <hen yields nearly colourless fumaric acid remains as a solid residue. If the 
crystals of aoid malato of ammonia, which may malic acid bo suddenly Ir^eat^d to 200° and kept 
be rendered quite colourless by recrystallisation. at that temperature a comparatively large quan- 
These crystals are then precipitated by acetate tity of maleic anhydride is obtained. The ma- 
of lead, and the precipitate, after thorough wash- leic anhydride, combining with the water in the 
ing, is decomposed by sulphydrio or sulphuric distillate, is partially converted into maleic aoid. 
acid (Liebig).— 2. The juice is boiled for some Malic acid is carbonised when suddenly exposed 
time with milk of lime in quantity not quite to a red heat. — 2. By treatment with potash and 
sufficient for neutralisation, and the pp. poured bromine, bromofonn is obtained (Oakours, A. Ck. 
into a boiling mixture of HNOj (1 pt.) and water [3] 19, 507).— 3. Nitric acid easily oxidises it to 
(10 pta.)* The aoid calcium malato which crys- oxalic acid and GOj. — 4. Cone. HIAq at 180° 
taHises out on cooling is recrystallised from reduces it to succinic acid (Schmitt, A. 114, 106). 
« water, dissolved in water, ppd. by lead acetate, Succinic acid is also formed when calcium ma- 
and the lead malate decomposed by HjS (Liebig, late is fermented in contact with yeast (Firia, A. 
A* 88, 259). By similar processes malic acid 70,102; Liebig, A. 70, 104,363). Fermentation 
may ^e obtained from house-leek, from cherries of calcium malate b^v certain Schizomycetes pro- 
or barberries, from the berries of lihtis coriaria, duces succinic, acetic, butyric, and propionic 
from the stenft of rhubarb, from apples, and acids and ethyl alcohol (Fitz, B, 11, 1896 ; 12, 
from tobacco. 481 ; c/. Dessaignes, G. B. 28, 16 ; Liebig, A. 70, 

Properties,— ThQ aqueous solution, concen- 104, 363 ; Kohl, A. 78, 252 ; Baer, Ar. Ph, [2] 
trated to a syrup and left to evaporate in a warm 69, 147 ; Winckler, Jahrh. pr, Pharm. 22, 300 ; 
placoryields groups 0! colourless shining needles Kebling, Ar. Ph. [2] 67, 300; B6champ, 
or prisms of 4 or 6 faces. They melt at 83° 70, 999).— 5. By slow oxidation in the cold with 
(Pelouze) or 100° (Pasteur), and do not suffer it is converted into malonic aoid (Des- 

any loss of weight at 120°. They deliquesce in saignes. A, 107, 251).— 6. When boiled in dilute 
the air, and are v. e. sol. water a^d alcohol, aqueous solution with Mn02 yields a distillate 
Dilate solutions of malic acid are.lnavorotatory, obntaining aldehydes (Liebig, A. 113, 14). — 
but the rotation changes so rapidly with concen- 7. Heated with KOH it yields acetic and oxalic 
tration that concentrated solutions ax*^ dextro- acid.— 8. When balcinm malate (1 pt.) is heated 
rotatory. These dextrorotatory solutii^ns are with PCI. (4 pts.) the chloride of fumaric aoid 
rendeiud lasvorotatory by the addition of H2SO4 passes ovHjPerkin a. Duppa, A. 112, 24 ; Li4s- 
or of HOAc. [o]i) = 6-891 ~ •0895q (where q A^er- Bodart, A.^100, 327).— 9. Boiling aqueous H,S04 
oentage of water in solution) (Sonneider, A. ^7, at 135° gives aldehyde, CO,, water, and 00 
268). Solutions of sodium malate containing (Weith, B, 10, 1744). — 10. The electrolysis of 
about 54 pts. of the salt to 46 pts. of water^are potassium malate ^ves aldehyde, GO,, and some 
inactive at 20°; stronger solutions areloivoro-i 4oetio acid (Bourgoin, Bf. [2] 9, 427).— 11. Water 
tatory, while more dilute solutions ste dextro- con^aii^ihg a few drops fif HsS04 at 160° gives 
rotatory (Tl^msen, <7. pr. [2] 85, 153h Malic fumhne aoid (Mafkownikoff, A. 182, 851).— 
aoid kills alges {Zygn&nacece) (Loew a. Bokorny, 12. W nen heated with phenol and H,S04 it gives 
•T.pr. [2] 86, 272). Malic aoid prevents the ppn, \ >0—00 * 

of cupric and ferric salts by alkalis ; 2 mols. GO and 0 ^ 4 ^ I (Peohmann, B, 17| 989f 
holding 1 mol. of OuO in solution (Hofmeister, ^ >0H:0H 

A* 189, 27 ; cA Juette, FV. 7, 489). A dilate so- 1649).— 13. Long boiling with oono.H01Aq gives 
lution of malic aoid or of a malate is not imme- fumaric aoid.^14. Oono. HBr at 100^ fives 
diately ppd. by lime-water or by OaOl, either in bromo-suooinio acid and fumario aoid (KfiEoldi, 
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i, IftO. il). — 15. ChhrAl At 125^ fonns 
.O.OH.CH,.COaH 

C01,.0H^ I ^ [140®]. This fonns, 

large oryatals, si. sol. cold water (Wallach, 
198, 42). With PGl^ it gives the oily chloride 
OrtH.Cl.O4, whence alcohol forma C«H401j(0Et)04 
[46^^], and.MeOH gives 0„H4Cl,(0Me)04 [85«J.— 

16. Phenyl hydrazine at 120^ forms C|aH,gN40, 
t.c.0,H4O(CO.NjIf2Ph).4 [223°], which crystallises 
from dilate alcohol in plates (Biilow, A. 236, 
196 ; c/. Fischer a. Passmore, B. 22, 2734). — 

17. Malic acid (3 pts.) heated with m-amido- 
oenzoic acid at 160° fonns a product whence by 
washing with hot water and alcohol, dissolving 
in aqueous NH, and ppg. by HOI, there is obtained 
a white powder OaH40(CO.NH.pgH4.COjH)2. The 
ammonium salt of this acid forms with cuprio 
acetate a pp. of Cuj(0,gH,jN3j),)2. Ac^O decom- 
poses it, forming NHAc.OgH4.COgH (SchifT, G» 
16, 28 ; A. 232, 166). 

Salts. — Malic acid has a tendency to form 
acid salts. At J00° the salts give off water and 
are converted into fumarates.— NH4HA": trans- 
parent trimetric prisms. Not hemihedral, but 
becomes so after fusion and recrystallisation. 
8.0. I£? 1-65. S. 32 at 15-7°. [a] «=-6^ On 
dry distillation ^ foams fumarimide, fumaric, 
and maleic acids, and active and inactive malic 
acid. Combines with acid ammonium tartrate. 
Normal ammonium malate (NH4).^" is v. 0. 
sol water, and its solution gives oH NH, to the 
air, becoming acid. In a solution containing 
63 p.o. of the salt [«]»= -4*2. In a 17 p.o. so- 
lution [a]„=*-7-2 (Schneider, A. 207, 276).-- 
KHA" : crystals. Begins to decompose at 100®. 
Sol. water, insol. alcohol, [ajp = - 6 in a 21 p.c. 
solution ; = --6*7 in a 9*4 p.o. solution at 20°. — 
KjfA". Uncrystallisable and deliquescent mass. 
Wu" — 2-2 in a 62 p.c. solution; = — 6-8 in a 
9’4 p.o. solution at 20° (Schneider). — NaHA". 
Crystal lisable and perm^ent in the air; sol. 
water, insol, alcohol, Wd = + 0'16 in a 60*6 p.o. 
solution; = —6*04 in a 20 p.o. solution at 20° 
(Schneider). — Naj^A". Uncrystallisable. 
[a]D“ +4*7 in a 66*6 p.c. solution ; = -8-4 in a 
6*3 p.o. solution. — ^LiHA". Uncrystallisable. 
[all,** —4*6 in a 60 p.o. solution ; = — 8 4 in a 
lO p,o. solution. — ‘‘LigA". Uncrystallisable. 

[ale •—4*1 in a 39 p.o. solution; =--12 in a 
6 p.o. solution at 20° (Schneider, A. 207, 273). — 
BaA'^aq: thin plates. [a]n= -h 8*2 in a 9*4 p.o. 
solution ; = — 2*6 in a ^ p.o. solution at 20^ — 
i)*BaHA''g. Uncrystallisable and more soluble 
than the neutral salt. — SrA"^q (dried at 100°), 
Crystalline mass, v. sol. water.— ’‘SrH^A". Crys- 
talline pp. formed by adding mal^&cid to a so- 
lution of the preceding. SI. sol. cold, m. sol. hot, 
water.— OaA'' 3aq. S. *839 at 16° ; *711 at 46° ; 
•666 at 68°; *600 at 66°; -663 at 72°; -737 at 
86° (Iwig a. Hecht, A. 233, 170). Granular 
crystalline mass. When » solution of malig 
acid is added to li!ho water a pasty mass of 
A''Ca2(0]^g9aq(?) is first termed, but when the 
theoretical quimtity of malic acid has been 
added this dissolves up again, and the clear 
liquid deposits nodules of CaA'^Saq in the o6u|se 
of 24 hours.— OaHjA", 6a^ (Hagen, A. 88, 263). 
Occurs in stems of Geranium sonalct the berries 
Rhu 9 glabrum (Bogers, Am. 8. 27, 294), and 
in tobooeo. Beparaies in well-formed trimetrie 


ootabedra from a solution of the neutral salt in 
warm dilute nitrie aoro. B. (of CaH A",) 1*287 
at 16°; 8*614 at 46°; 32*236 at 67°; 13*127 at 
68° ; 7*437 at 78° (I. a. JJ.). WD--+ 6 (Burner, 
a. T, 0 . 3, 164). When the solution obtained 
by neutralising malio acid witji CaCOg is begged 
a nearly insoluble granular pp. is got, which 
consists of CaA^'aq (Bichardfg>n a. Meundorf, A. 
29, 135), or of CaA' (Hagen, A. 38, 267).— 
MgA" 6aq. Prisms, which separate from a highly 
concentrated solution (Liebig, A. 5, 148). Alco- 
hol ppts.MgA". — MgHjA"5f4aq (orSaq). Flatten%if 
prisms. — ZnA"3aq. Monoclinio crystals (Hand], 
J. 1859, 289). Slowly deposited in the cold from 
the product of solution of zinc carbonate in 
aqueous malic acid at 30°. When those sub- 
stances are boiled together a basic salt 
ZnO(ZnA")j4aq is deposited as a jelly, changing 
to a sandy powder, while the filtrate deposits 
ZnA" 3aq as hard, four-sided prisms. S. 1*7 at 
20°. — ZnH2A"a2aq. Elongated octahedra. 8. 
4 in the cold. — The neutral manganese salt 
is very soluble and uncrystallisable ; by adding 
malic acid to its solution the acid salt is ppd. 
as a white powder, S. 2*5. From boiling water 
it separates in rose-coloured crystals. — Tne neu- 
tral and acid ferric salts gummy masses, 
V. sol. water and alcohol.- CuA"aq : green 
gummy mass, v. sol. water.— CuH^", 2aq : blue 
crystals, obtained by evaporation at 40°. — 
CuO(CuA")2 4aq ; green insoluble powder ob- 
tained by boiling aqueous malio acid with cupric 
carbonate. If evaporated at 45° dark-green 
crystals of CuO(CuA")j Oaq may be got. H, 
Schulze (At. Ph. [2] 67, 273) obtained green 
crystals of a double salt of cuprio malate and 
ammonium sulphate.- l‘bA''Saq. Obtained by 
ppg. neutral lead acetate with a solution of cal- 
cium or potassium malate, as a white curdy ppj. 
which slowly changes to radiating four-sideJ 
needles. Melts in boiling water. V. si. sol. cold, 
m. sol. boiling, water, from which it is deposited 
in needles. Dissolves easily in nitric acid; acetic 
and malio acids do not dissolv# it more readily 
than water. When dry it does not melt at 170° 
but at 220° it forms lead fumarate. — PbA"aq 
(dried at 100°) (Otto, A. 127, 176).-PbO(PbA")a. 
Obtained by digesting the neutral salt with am. 
monia, or by dropping a solution of a neutral 
malate into a boiling solution of lead subacetate. 
Amorphous pp., not becoming crystalline. Does 
not mclt^under water. Melts under hot dilute 
HO Ac, evidently changing to the neutral salt. 
Nearly insol. water, to which, however, it im- 
parts an alkaline reaction. — Ag^A". White 

granular pp., formed by adding silver nitrate to 
«a solution of neutral or acid ammonius^ malate. 
-Aniline malate CANHaHA". [144°]. 
White prisms (from alcohol). On dry distilla- 
tion it gives water, aniline, the phenyl-imide of 
phenyl-aspartic acid [211°], and the phenyl- 
i&ide of maloic acid [91°] (Anschiitz a. Wixia, 
Awv 9, §37 ; A. 239, 140). 

Acetyl derivative o,iyoAc)(coja), 
[132°]. From the acetyl derivative of the an- 
hydride and water (Anschutz, A. 254, 165). 

Di-methyl etnerKeJi!\ (122° at 10 mm.). 
S*G. ^ 1*2386. Formed, together with MeHA.'', * 

by passing HCl into a cooled solution of malio 
acid in MeOH (Demondesir, A. 80, 80X t 0- ii* 
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23» 227 ; Ansohfitz, B. 14, 2790 ; 18, 1953).— 
Ca(MoA'')2 is sol. alcohol. * 

Acjtyl derivative of the di-methyl 
ether C^,(OAc)(CO.jMe)y (129® at 11 ram.). 
From the ether and AcCl. 

j^i-ethyl ether EtjA''. (128® at 10 ram.). 
Formed in like manner. Can only be distilled 
in vacuo. — Ca(EtA'l)2 is sol. alcohol. 

Acetylderivativeof the di-cthylethe9 
C,H3(OAc)(COjEt)2. (137° at 12 mm.). 

Nitroxyl derivative of the di-ethyl 
0,H3(ONO,)(CO,Et),. S.G.Wl‘202. From 
the ether, fuming HNO,, andconc. HjSO^ (Henry, 
B. 3, 632). Thick oil. 

bi - n - i^ropyl ether C.^Ha(OH)(COaPr)2. 
(161® at 10 mm.) (Anschiitz). 

Acetyl derivative of the di-n-propyl 
ether C.,n3(OAc)(CO,Pr)j. (157° at 12 mm.). 

Mono-isoamyl ether 
C2H3(0H)(C03H)(C0AH„). From malic acid 
and iBoamvl alcohol at 120° (Breimlin, A. 91, 
323). — NHJA': needles. — CaA'.^aq: plates. 

Acetyl derivative of the anhydride 
CH(OAc).COv 

I >0. [51°]. (ICl® at 14 mm.). 

CHa CQ/ 

Formed, together .with maleic anhydride, by 
heating malic acid with AcCl (Anschutz, B. 14, 
2791). i Decomposed by distillation under at- 
mospheric pressure into HOAo and maleic an- 
hydride. 

Amide CaHH(OH)(CONII.J,. Malamidc. 
When gaseous Nil, is passed into an alcoholic 
solution of malic ether crystals of malaniido are 
deposited. Separates from water in well-dormcd 
crystals. Bosolvcd by hydrolysis into NHj and 
malic acid. 

Amic ether C,1U011) (CO,Et)(CONig. 
^talamic ether. Formed as a crystalline mass 
when gaseous Nil, i.s passed into malic ether 
(Pasteur, J. 1853, 411). 

Di-anilide C,H,(OH)(CONIIPh)2. [176°]. 
Formed, together with the phcnyl-iinide, by 
boiling aniline ^ inols.) with malic acid (1.^ 
mols.). The phcnyl-imido is extracted by boil- 
ing water, and the residue recrystalUsed from 
alcohol, using animal charcoal (Arppe, A. 96, 
106). Colourless scales. Nearly insol. water, 
dilute acids, and alkalis. 

Afo»o.a«iiidcC3ll3(On)(CO.JI)(CONHPli). 
Malanilic acid. [146°]. Obtained by boiling 
the phenyl -imide with aqueous ammonia; the 
product is ppd. by baryta, and the Ba salt de- 
composed by H.^SO^, avoiding any excess. White 
granules composed of very minute needles (from 
alcohol) ; v. sol. water, m. sol. alcohol, si. sol. 
ether, ^ddens litmus. Hot dilute H^SO* ro» 
solves it into water and the phonyl-imide. Its 
salts are soluble in water.— AgA': white pp., 
crystallising from water in shining scales. 

Phenyl - imide 02H3(OH)<^^q^NP(}i. 

[170°]. Formed by heating malio a$id vith 
aniline and (u^ystallising from water. Groups of 
delicate needles ; v. sol. water, alcohol, and ether. 

Inactive malic acid 

C0^.CH.3.CH(0H).C0.,H. [0. 108®] (Pictet, B. 
14,2648); [o. 114®] (Kekul6) ; [188^ (Pasteur; 
liOydl; Bischoff). Occurs as calcium salt in 
the leaves of the common ash (Fraxinus ex^ 
celsior) (Gintl, J. 18C8, 800 ; Oarot. J. 1863, 409). 


Formatim.-A» By® mixing equal parla of 
Iffivo- and dextro- malic acids (Van’t Ho£f, jon., 
B. 18, 2170 ; B. T. 0. 4 J80).— 2. By reducing 
racemic acid with HIAq (Hrqifior, Bl. [2]<(a5, 6).— 
8. By the action of nitrous acid on inactive 
aspartic acid obtained from f umarimide (Pasteur, 

A. Oh. [3] 84, 46; A. 82, 830).— 4. By the 
action of moist Ag.,0 on bromo-succinic acid 
(Kckul^, A. 117,126'; 130, 24).-6. By heating 
fumario acid with a largo quantity of water at 
150°-200° (Jungfleisch, Bl. [2] 30, 147).-6. By 
heating fumario acid (1 pt.) with NaOH (4 pts.) 
and water (40 pts.) for 100 hours at 100° (Linne- . 
mann a. Loydl, A. 192, 80 ; B. 9, 925).— 7. iV 
gethor with fumaric acid, by treating di-8'Chloro- 
propionic ether with a weak alcoholic solution 
of KCy, and boilpig the product with potasli 
(Werigo a. Tanatar, A. 174, 367). Also in like 
manner from di-/8-bf.omo-propionicacid (Tanatar, 

B. 1.3, 160).— 8. From chloro-ethanqtri-carboxylie 
ether C02Et.CH.»CCl(C0.^Et)2 and dilute alco- 
holic KOII (Bisciioff, A. 214, 49). 

Crystallises more readily than 
active malio acid, being less soluble in water 
and not deliquescent, or at any rate less deli- 
quescent than the active acid. V. e. sol. water, 
V. Bol. alcohol, V. si. sol. ether. When heated at 
200° it yields fumaric acid¥ 

Balts. — NH^HA": trimolric crystals (Van’t 
HolT). — NH^IA^aq ; monoclinio crystals. a:6:e 
= -6856 : 1 : -5377 ; i9 =» 68° 12'.-Ca A" : granular 
pp. ; si. sol. water.— CaA"aq.— CaA"2.1aq : no- 
dules of transparent crystals (Pasteur). The acid 
calcium salt resembles tliat of the active acid 
except that its crystals exhibit hcmihedral faces. 
The lead salt melts under water, but crystal- 
lises less easily than the inactive salt. Tlio 
load salt obtained by Tanatar from di-bromo- 
pvopionio acid did not melt under water.— Ag. A". 

By crystallising the c i nc h o ni n c salt Bremer 
{B. 13, 352) was able to separate it into salts of 
licvO' and dextro- ma^'c acid. 

Ethyl derivative CH3(OEt)(COj,n)2. 
[86®]. Obtained by saponifying its di-ctliyl 
ether (Purdic, C. J. 39, 318). Transparent 
crystals (from ether), sol. water. Not ppd. by 
lead subacetato, but in neutral and feebly . 
acid solution it is ppd. by lead nitrate and, 
more slowly, by neutral lead acetate*^ Fuming 
III at 120° reduces it to succinic acid. — CaA" ; 
iusoluble. — Ag.^A" ; si. sol. water.— BaA"aq : 
hygroscopic ; v. sol. water. 

Di-ethyl ether of the ethyl deriva- 
tive C,H,{OEt)(C(i\Et)3. (195°-200°)at250mmf 
From fumaric ether and NaOEt, the product 
being neutralised (Purdio). 

IsohtU^derivativeC.;[l^{O0;B^){CO.^)f 
Crystalline, Hcliquescent mass (Purdie).— CaA"; 
insol. water. — Ag^A" : flocculent, insol. water. 

Tlio following compounds are probably also 
HA’ivativ^ of the same inattive malic acid ; — 
Amic acid €IO,H.CHa.CH(OH).CONHy 
Malamic acid. [146°]. Obtained, together 
with its ether, by boiling the ^mide of diazo- 
swclnic ether with water (Curtins, J. pr, [2] 88, 
4^). Colourless prisms ; v. sol. water, alooholt 
and ether. * 

Methyl ether of the amic acid 
00,Me.OH,.CH(OH).CONH^ [106®]. Formod, 
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together with methyl /amaramate, by boiling water, forming di-bromo-barbituric acid. Nitrlo 
methyl diazo-succinam/ite acid converts it into mtro-barbituric (diliturio) 

COaMe.CHj.CNj.CONH, acid. — KA'aq : long needles. S. 10 in hot water, 

with sligligly aoidifi#(i water (Curtins, J. pr. [2] MALONAMIC ACID tw Malonic acid. ^ 

38, 482). Silky plates ; v. e. sol. alcohol, ether, MALONAMIDE v. Amide of Malonio acid. 

and water. With benzoic acid at 150 it forms MALONANILIC ACID v. Mono-anilide d>i 
crystalline COj,Me.CHa.CH(OBz).CONnj [SO'^; Malonio acid. 

V. sol. ether. MALONIC ACID 0,11,0, wi-c. CII,(CO,,H)a. 

Benzoyl derivative of the ethyl ^[d. w. 101. [134"] (Kmlft a. Noerdlinger, If. 
ether of the amic acid 22,816). S. 109atl°; 138 at 16° (Miezynski, 

CO,,Et.CHa.CH(OBz).CONH2. [97°]. Formed Jlf. 7, 258); 100 at 15" (Bourgoin, Bl. [2] 33, 
by heating ethyl diazo-succinamatc with lIOBz 423), II.F. 212,700 (Stohinami, Klobcr a. Lang* 
1)^146°. Colourless rhombohedra. boin, J. pr. [2] 40, 206). II.C. v. 207,000. II.C. n. 

' Dextro-malio acid CO.JI.CH2.CII(OH).COJI. 207,300 (S., K. a. L.) ; 208,650 (Louguinino, C. li. 
[c. 100°]. Formed from dextro-asparagine (from 107,507). TBat of soluHon ^ ~ J I cat of 

sprouting vetch seeds)d)y treatment with nitrous netdralhatinn by NaOII 27,120 (Gal a. Werner, 
acid (Piutti, B. 19, 1693). The^ cinchonine salt If Z. [2J 46, 803) ; 20,650 (Massol) ; by KOII 27,300 ; 
is obtained by crystallisation from the cinchonine by Nil., 25,040 ; by BaO.dl,^ 30,135; by CaO.Jlj 
salt of inactive malic acid. K^embles ordinary 27,000 (Massol, C. Lt. 107, 257, 303 ; 108, 813, 
malic acid, except that it is dextrorotatory. 1060 ; 100, 27). S.ll. (0° to 50°) *2832 ; (0° to 

Isomeride of malic acidCjII^Oj. [155°-1CS°]. 110") -321)2 (Hess, P. [2J 35, 410). 

Formed by heating acetylene dibromide (5 pts.) Occurrence.-- In boot-root (LippmaWn, B. 14, 
with KCy (4 pta.l and alcohol (28 pts.) at 100 1183). 

and saponifying tlio resulting nitrile with potash Formation. — 1. Discovered by Dessaignes 
(Sabanojeff, A. 216, 275). Crystals ; v. sol. (C. 12. 47, 70) as a product of tlio slow oxidatiou 
water. — AgA". of malic acid by cold a<} ueous K^Ci’jjO;. — 2. By tlie 

Iscmalic acid of Kiimmcrer (el, ^r. 88, 321 ; action of alkalis or acids on ^yano-acetic acid 

A. 139, 257) is identicaWith citric acid (Ostwald, (scmi-nitrilc of malonic acid) or cyano-acctic 

If. 21, 3531). ^ clhor (K0II10, yl. 131, 3 !0 ; lingo Miillcr, C^. 17, 

Faramalic acid is described as Diolycollio 100). — 3. By oxidation ()f allyleiu' or propylcno 
ACID. Avitli cold alkaline KMiiO, (Beilhidot, J. 1867, 

Iso-malic acid CH3.C(0II) (CO, ^H)ij. [c. 140°]. 3.35).— 4. By boiling bavldtnrie aeid with potash 
From bromo-iso-snccinic acid and moist Ag.,0 (B.ieyer, yl. 130, 143; lh int/,e1, A. 130, 129).--- 
(Schmogcr, J. pr. [2] 14, 77; 19, 168; 21, 38). | 5. By boiling mueo])rf)iiiie aeid with baryta-water 
Crystals ; V. sol. water, alcohol, and ether. At ; (.Jackson a. Hill). - 6. J'’rom di-chloro-acrylic 
170° it splits up into CO.^ and lactic acid. In- ! ether by treatment with Ag.X) at 125", and 
active. Its neutral solutions give no pp. with ! saponifying the product {\Viiilach a. Hunacus, 
CaClj (unlike met) lyl-tartronic acid, which gives yl. 10.3, 25). 7. By tn afing CBr3.CO.CHjj.CBr, 
a pp. on warming). ~BaA''2aq : amorphous pp. with fuming }INO,‘(l)emolo, B. 11, 1714). ^ 

S. 1 at 100°. Loses its water of crystallisation Preparation . — From etbylic,or better from* 

at 130° (unlike mothyl-tartronic acid). — PbA''. ])otassic, chloro-acotate. Chloro-acetic acid 
Does not melt under water. — Ag„A": needles. (100 g.) dissolved in water (200 g.) is noutralisod 
Methyl-taitronio acid*CH3'C(OH)(CO H).. by K.CO., (75 g.), mixed with KCy (70 g.)* and 
[178°]. Obtained from pyruvic acid by addition 1 warmed. The reaction heats tlujli(pud to boil- 
of KCy and HCl, the product being boiled with j ing and is soon over. KOII (100 g.) is now 
baryta-water pOttinger, B. 14, 148 ; 17, 144). \ added, and tJio liquid boiled as long as NH, 
Ilhombohedrai crystals. Decomposes on fusion, j escapes. The liquid is then acidified with HCl, 
giving off COjj. Boiling cone. HClAq splits it ; evaporated to diynoss, and the malonic acid ex- 
up into COk; and lactic acid.— .BaA"aq (dried , tractodhy ether (I f. v. Miller, J. jn-. [2] 19, 326; 
at 130°). Heavy crystalline powder, pi)d. on | cf. Finkelstein, A. 133, .”»38). — 2. Chloro-acetic' 
boiling. — ymA"2aq : crystalline powder. — ; add (100 pts.) is dissolved in twice its weight of 
Ag.^"aq : white crystalline powder. j water, and neutralised with potassium carbonate 

Reference. — Bromo-mal*c acid. « (75 pts.) to tlio solution is added 75 to 80 pts. 

n MALLOTOXIN CnHj^Oa or C,„n,u03. May potassium cyanide (98 p.c.), and the mixture 
be extracted by CS.^ from finelf-dividcd kamala, ! heated for two liours, with continual renewal 
a yellow dye got from the seeds of Mallotus of the evaporated water. Tlie remaining mass 
PhilUpenais (A. G. Perkin a. W. H. Ptrkin, jun., ' i% decomposed with conccutrated potash. ^When 

B. 19, 8109). Flesh-coloured needles ; insol. ! the odour of ammonia has disappeared tlio sola- 
water, V. sol. hot alcohol. Dissolved readily in ! lion is neulraliscd with hy<li'ocliloric acid, and 

alkalis, forming a — ^ I --i n uu.:. u ...m. 

yields a di-acetyl 

MALOBIDEIC 

monium salt, by heating barbiturio acid (malonyl- | water, saturating the solution witTi potassium 
urea) with urea 160° (Baeyer, A. 135, 312). bicarbonate (110 gms.), adding potassium cyau- 
Formed also by boiling cyauuroraalic acid witp ! ide (75 gms.), and warming on the water -bath. 
HClAq (Nencki, B. 6, 888). ]Jpd. by adding I At the end of the reaction double the volume of 
HCl to solutions of its salts as a granular pp«, | concentrated hydrochloric acid is added and the 
which, when quite pure, can bo obtained in j precipitation of potassium chloride rendered com- 
oiystals. Dissolves completely in bromine and j plete by passing in a current of HCl gas. The 


o°<Si 


yeiiowiHii-reu buiuituii. 
derivative, v. Bottleuin. 

ACID i.e. 


ppu* iif UcliUlLuii wakas 

the requisite quantity of oxalic acid, the residue 
e-xltacted with ctlier, and the solution evaporated 
(Conrad, gl. 204, 121).— 3. By dissolving chloro- 


rr</^*xTTT /O) T? ^ - T (Conrad, 204, 121).— 3. By dissolving chloro- 
[.C0.NH2(^). Forme", as am- j (100 gms.) in double its weight of 
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potassium and ammonfnm ehlofldss are filtered 
off, and the filtrate evaporated. The nearly dry 
residue is taken up with ether, whioh on evapo- 
rati6n yields pure malpnio acid HO gms.) (Bour- 

g ain, A, Oh. [5] 20, 271).“y4. Ohloro-acetic ether 
^hoiled with pure KCy dissolved in 70 p.c. alco- 
hol for 4 hours. The alcohol is distilled off, and 
the residue mixed with dilute HGl and evaporated 
to diyness. The cyano-acetio ether is extrao^ed 
with ether and decomposed by fuming HClAq at 
100® (Petrieff, J. R. 10, 64; B. 7, 400).— 6. In 
•.^Mke manner from bromo-acetic ether (Franchi- 
mont, B. 7, 216). 

Properties. — TricHnic laminaa or prisma. Be- 
eompOBoa a little over its melting-point into CO, 
and acetic acid, but when heated under 10 mm. 
pressure it may be sublimed. V. sol. water, al- 
cohol, and ether. When heated with Ao,0, ma- 
lonio acid gives a reddish-yellow liquid with 
greenish-yellow fluorescence: — *001 g. is suifi- 
oient for this test (Kleemann, B. 19, 2030). A 
small quantity of malonic acid treated with urea 
and pool, yields a product which when evapo- 
rated with nitric acid leaves a residue which 
gives with ammonia the purple colour duo to 
murexide (Grimaux, C. R. 88, 85). 

Reactions.— A solution of the free acid is 
hardly affected by the passage of an electric cur- 
rent^, But the electrolysis of a concentrated al- 
kaline solution gives off oxygon, CO, and CO, at 
the positive pole, without any hydrocarbon (von 
Miller ; Bourgoin, A. Oh. [6] 20, 80 ; G. R. 90, 
608).— 2. Malonic acid (6g.) heated with bromine 
(10 o.c.) and water (12 c.o.) for 18 hours at 120® 
to 145® gives bromoform, tri-bromo-acetic acid, 
00„ and HBr (Bourgoin, Bl. [2] 34, 215).— 3. 
HNO, (S,G. 1*53) in the cold gives off CO, 
(2molB.) (Franchimont, R. T. 0. 3, 422). — 4. 
rOl, gives malonyl chloride and a compound 
OA^10«i crystallising in needles [122°], decom- 
posed by water and alcohol with evolution of 
00- (Bfihal a. Augur, Bl. [2] 60, 631).— 5. Ma- 
lonmacid (Ipt.), NaOAc (IpU, and Ao,0(3pts.) 
at 100° forms,A brownish-yellow acid 0„H^O,. 
The sodium scut C„H,NaO, is v. sol. water, al- 
kalis, and cone. HjSO^, m. sol. HOAc. Its solu- 
tions exhibit fluorescence, but on heating CO, is 
evolved and the fluorescence disappears. An 
acetic acid solution of the salt C,,H,NaO, boiled 
with a solution of phenyl-hydrazine acetate 
foims CO^ NaOAo, and Ci,oH<0<(N.NHPh)„ a 
substance insol. water and ether, v. sol. alcohol 
and HOAo, forming a green solutkyn in cone. 
HjSO., and melting with decomposition about 
180° (Ineemann, B. 19, 2030).— 6. Benzoic alde- 
hyde and HOAo forms benzylidene-malonio acid 
0,Hv0H:0(C0,H),. — 1. Propionic aldehyde apd 
HOAo^gives GH,.CH,.OH:GH.GO,H (Komnenos, 
A. 218, 168).— 8. o-Oxy-henzoio al^hyde and 
HOAc at 100° forms ooumarin-carboxylio acid 
(vol. ii. p. 269).— 9. Cinnamic aldehyde and 
HOAo at 100° gives phenyl-butinene dioarboxylic 
acid 0,H,.0H;0H.0H:0(00aH), (Stimrt, 0. 

49, 866).— 10. Heated with thwearbimide 

it gives aodilknilide and the dianilide of malonio 
acid (Moine, Ann, Chim. Farm, [4] 4, 201). 

Salts.— The salts, with the exception of 
those of the alkali metals, are sparingly soluble 
In water, more soluble in dilute malonio aoid, 
HOAo, or nitric aoid (Finkelstein, A, 133, 388). 
^MaHA''|aq; well-defined crystals (F,^ — 


c 

NaHA^'aq: trime^d.prisms (ShadweK, /. 1881, 
69?).— Na,A"aq (Mulder, Bl. [21 29, 682; a/ 
Massol, 0. R. 107, 898).— KHA" 4aq : prisms.— 
KHA'^ ; monoolinio prisjasj(Hau8hof2|r, J, 1881, 
699).— E,A''2aq: deliquescent monoolinio crys- 
tals. Gives CO, and hydrogen on electrolysis 
fH. von Miller).— K,A" aq ; monoclinio prisms 
(H.).— NH4HA": very deliquescent crystals. 
Heat of formation from solid malonio acid and 
NH, : 22,780 (Massol, 0. ,R. 108, 1060).— 
(NHJjA": very deliquescent needles. Heat of 
formation from solid malonio acid and NH,: 
41,015.— Ba A'' 2aq : bulky flocculent pp. gradu- 
ally becoming crystalline. Crystallises fro'Ja 
water in long slender needles. At 100° it loses 
aq, and when heated in a current of hydrogen 
at 140° it becomes anhydrous. BaA'^ aq is not 
dehydrated by heating in air at 160° (Pinner a. 
Bischoff, A. 179, 84). S. *14 at 0°; *20 at 18°; 
•32 at 70° (Miezyhsky, M. 7, 261). Heat of so- 
lution: -8830 (Massol, 0. R. 109, 29).— 
CaA'^2aq: monoclinio needles (from water). 
Ppd. in gelatinous form on adding CaCl, to a 
solution of ammonium maloifate. S. *8 at 0° ; 

-.37 at 20° ; *47 at 72° (Miozynski). According 
to Massol {0. R. 108, 813) this salt separates in 
small brilliant scales on slow evaporation of its 
solution at 36°.— CaA" 4aq : silky needles. Ob- 
tained by slow evaporation aii 16° pdassol). V. 
si. sol. water. May be dehydrated in a current 
of hydrogen at 136°.— SrA": small brilliant 
scales (Ossipoff, C. R. 108, 816).— MgA"2aq, 
MgA" aq, and MgA" |aq are described by Finkel- 
stein as crystalline powders.— ZnA" 2aq : mono- 
clinic crystals.— Mn A" 2aq : trimetric prisms.— 
CoA"2aq; monoolinio crystals (Haushofer). — 
NiA"2aq: bluish-green powder.— Cd A'' : deli- 
quescent.— CdA" 4nq : monoolinio crystals. — 
CdA" 12aq : triclinic (Haushofer, /, 1882, 362). 

— PbA'' : crystalline powder, sol. HOAo. — 
CuA" 3nq : blue triclinic crystals (H.).— Cu.,OA": 
bluish-green pp.— Ag^A" : crystalline pp., not 
blackened by boWng water.— Ethylamine 
salt NEtHaHA": gives- at 180° water and the * 
CH.CO 

ethylimide of fumario acid || ^NEt, 

OH.CO 

whence concentrated caustic potash solution 
forms NHEt.CO.CH:CH.CO.;B[ [1,26°] (Piutti, 

0. C, 1888, 1629). 

Methyl ether Mo,A" (181*6° cor.). S.G. 

U 1-1603; |5 1*1611 (Perkin, 0. J. 45, 609); 

1 1-1763 jW.). M. fd. 6*28 at 17°. S.V. 137-6 
(Wiens, A. 263, 297). From silver malonate and 
Mel (Osterland^ B. 7, 1286). Oil, sol. alcohol 
and ether. 

Mon<^ethylether CO,Et.OH,.C05H. When 
alcoholm BOH (1 mol.) is added to alcoWio ma- 
lonio ethoi' the liquid forms a crystalline pulp of 
CO,Et.OH,.GO,E composed of needles (Yan^t 
Hoff, B. 7, 1671; Freund, B. 17, 780). PCI, 
converts it into C0,Et.CH,.C001 (170°~180°). 

F tliy I ether CKACQgEt)^ (198° oor.) (Per- 
kin, 0. J. 46, 608>; § 1-0761 (Wiens). S.G. If 
1*0610; n 1-0626. M. M. 7-41 at 14°. S.H. -489 
at 0°; -46 between 10-6° and 62*2° (B. Sohiff, 
Zeit. Phys. Chem, 1, 876; G. 16, 464). S.V. 
‘186-1 (Wiens, A, 268, 297). 

Preparaftoh.—!. Oalotum malonate is boiled 
with HjSOi and 4 times the theoretical quantity 
ol alcohol for 24 hours (Conrad, B. 12, 749).— 
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3. Ohloro>acetic acid (350|(^ ii dissoWed in water 
(500 g.) and E,00. (187 g.); KOy (176 g.) is 
added, and the whole ^ated on a sand-bath until 
the reaotibn begins.* ^^e produot is eyaporated 
until its temperature 18 185^, and is then allowed 
to cool. When cold it is treated with two-thirds 
of its weight of alcohol and gaseous HGl is passed 
in. The product is poured into iced water, ex- 
tracted with ether, dried over GaClj, and distilled 
(Venable a. GlaisOn, A, 218, 131). Tricarballylio 
ether (287°) is obtained as a by-product (Dau- 
michen, 0. 0. 1888, 1347). 

. Reactions, — 1. Water at 150° gives CO^ and 
acetic ether (Hjelt, JB. 13, 1949).— 2. Boiling with 
m-amido- benzoic acid and a little alcohol forms 
CHj(CO.NH.G„H,.GO^) 2, a powder which will 
not melt and is insol. water, hardly sol. boiling 
alcohol, sol. dilute NH^Aq, ana dissolves without 
change in cone. H2SO4 (Schig, A. 232, 143 ; B, 
17, 403 ; O, 16, 634). The intermediate com- 
pound C02Et.GH,.C0.NH.CaH4.C0,H [173°] is 
also formed at the same time.— 3. Chlorine forms 
ehloro-malonic ether. — 4. Cautious treatment 
with nitric acia (5 pts. of S.G. 1*6) gives nitro- 
malonio ether (Franchimont a. Klobbie, E. T. C, 
8, 283).— 6. According to Lang {B. 19, 2937) zinc 
methyl or zinc ethyl act in the cold, forming 
phloroglucin tric^rboaylic ether, methane, and 
ethane. — 6. When a mixture of malonic ether 
(1 mol.) and EtI (2 raols.) is heated with zinc 
there is formed ethane and ethyl-malonic ether 
(90 p.c. of the theoretical amount) (Daimler, B, 
20, 203). When malonic ether (20 g.), EtI 
(100 g.), and granulated zinc are heated with in- 
verted condenser at 100° there is formed di-ethyl- 
malonic ether (Joulowsky, «r. pr. [2] 39, 446). — 
7. With ally I iodide and zinc there is formed 
di-allyl-malonic ether and propylene (Matv6eff, 
J.pr. 39, 452). — 8. When malonic ether (2 mols.) 
is treated with glyoxal (1 mol.) and zinc chlor- 
ide it forms di-oxy-butano tetracarboxylic ether 
(COaEt),CH.CH(OH).CH(OH).CH(COjEt),(Polo. 
nowsky, A, 246, 1).— 9. With benzoic aldehyde 
and HCl it forma benzylideno-malonic ether 
0gH4.CH:C(C03Et)j, (Claisen a. Cremor, A. 218, 
129). — 10. Furfuraldehyde and acetic anhy- 
dride give furfuryl-methenyl-malonic ether 
C,H,O.CH:C(C02Et)a which boils with slight de- 
composititn at 293°, and gives on saponiheation 
the acid ether C4H30.CH:C(C0..H)(C05jEt) 
[102-6°], and finally the acid C4H30.CH:C(C0,H), 
[187°], wliichmay be reduced by sodium-amalgam 
to 04H,O.CH3.CH(C02H)| [126°] (Marckwald? B. 
^1, 1081).— 11. We%deform8CH,.CH:C(C03Et)3 
and CH3.CH|CH(002Et)2|, (Komnenos, A. 218, 
146). — 12. Biazobenzene chloride forms benzene- 
azo-malonio acid, identical with the phenyl hy- 
drazide of mesoxalio acid (B. Meyer, 3, 21, 118). 

Sodium -malonic ether CHNa(C03Et)2. 
Formed,with evolution of hydrogen, by dissolving 
sodium in malonic ether. The reaction is sloped 
by the crust of the sodium compound whic^ 
forms on the surf adb of the metal ; but this may 
be removed by adding albohol (2 vols.) which 
first forms NaOEt,and this then reacts with the 
malonic ether. •The sodium-malonio ether crys- 
tallises on cooling, and may be freed from alcq^ol 
by heating to 160° in a omgrent of hydrogen 
(CSonrad, B, 12, 760). If, however, it be required 
merely for synthetical purposes the presence of 
aleobul is for the most part not injurioosy and 


the mixture of malonio ether and alcoholic NaOEt 
may bo used at once. • This reacts upon organio 
halogen oompounds thus : — 

GHNa(GOit), + XI t^^CRXCGOaEt), + NM, 
the reaction oeing energetic at first but often 
requiring heat to finish it. l^the substanoes are 
mixed in the right proportion the end of the re- 
action is recognised by the solution becoming 
neutral. Water is then added, and if X is a 
hydrocarbon radicle, CHX(GOaEt)3 separates as 
an oil, which may be purified by fractional dis- 
tillation. The resulting CnX(C0.3Et)3 still oo^ 
tains hydrogen displaceable by sodium, and if it 
be mixed with alcoholic NAOEt and another 
halogen compound, say YI, the reaction 
CNaX(C03Et)3 + YI = Nal + GXY(C03Et), 
takes place (Conrad a. Bischoff, A, 204, 121). 
When the suostituted malonic ethers are saponi - 1 
fied acids are obtained, which at 160° or 160° 
give off CO2 and leave derivatives of acetic acid ; 

CHX(C02H)2= CO 2 + CH 2 X.CO 2 II 

CXY(G02lI)2= CO2+ CHXY.CDjH. 

Hence malonio ether may bo used, like aooio* 
acetic ether, to effect the synthesis of organic 
acids of the general formula OX YH.COjH where 
X and Y may be alkyls, groups like CH2.G02Ety 
or other radicles. When it^is desired to pre- 
pare a di-alkyl-malonio ether it is not necessary 
to perform the operation in two stages,^for the 
proper quantity of NaOEt (2 mols.) may be added 
all at once, and then the alkyl iodide (2 mols.). 
By the action of AcCl on sodio-malonio ether in 
ethereal solution it may be converted into acotyl- 
malonic ether (120° at 17 mm.), which is soluble 
in KOHAq; the yield is 66 p.c. of its weight. 
This ether forms an oximand aphenyl-hydrazide. 
and therefore appears to be CH3.CO.CH(COaEt)2. 
When Bodio-aceto-acetio ether is acted upon by 
chloroformic ether ClCOjEt the same ketonio other 
CHs.C0.CH(C0.2Et)2 should be formed ; but thb 
product is found to be insol. oonc. KOHAq, and 
to boil at a higher temperature (127° at 17 mm.). 
It is decomposed by cold dilute KOH, add gives 
00-2 and alcohol. The latter compound would 
therefore appear to be CH3.C(0C02Et):CH.C02Et 
(Michael, Am. 10, 158; J.pr. [2] 37, 473; cf. 
Lange, B. 20, 1325). 

Eeaclwns.~\. EtI gives ethyl -malonio ether. 

2. Benzyl chloride gives mono- and di- benzyl- 
malonic ether and regenerated malonio ether 
(Bischoff a. Siebert, A. 239, 94).— 3. Malonio 
ether (32 g.), sodium (9*2 g.), dry alcohol (200 g.) 
and cblft'oforin (12 g.) react thus (Conrad a. 
Guthzcit, A. 222, 260). 20Na2(C02Et)2-fCHCI, 

« 3NaCl + CNa(C0.2Et).2.CH:C(C0.2Et), forming 
sodium di-carboxy-glutaconio ether (g. v.). — 
i4. TrimethyUtie bromide reacts with formation of 

(CO.,Et),.C<p®»>CH, (Perkin, jun., C. J. 61, 

1, 702, 820).— 6. *NaOEt, allyl iodide, and iso- 
butyl iodide gives an acid GioHjfO. instead of 
^lyl-isobutyl-malonio acid.— 6. CMoro^/ormia 
ether GJ/DO^t forms methane tricarboxylic ether 
CIlf(C02ED2 (Conrad a. Bisoho^ A. 214, 81; 
Claisen, B. 21, 3667).— 7. Tri-9hoitto-di-nitro» 
benzena dissolved in ether reacts with formation of 
C,H^r(N02)aCH(C02EtU [76°], although bromo- 
benzene does not react (Jackson a. Bobinson, B. 
21, 2034).— 8. Phthalyl chloride (1 mol.) added 
to sodium-malonio ether (2 mols.) dissolved in 
ether formi phthalyl-malonio ether Oi»S|40« 
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[76®], phthalyl-dimalonic ether OaaHjaO,o [48*6®], 
and ‘ phthaloxyl-dimaloiiio ’ ether C2<,tH.2|Og 
11C;6®] (Wislicenus, A. 242, 23).— 9. Treat- 
meiu with the chloride of mono-ethil phthalate 
CO2Et.OuH4.COCl dissolved in benzene forms 
(Q03Et.CuH4.C0)iC(C02Et)2 [above ISO*"] (Zelin- 1 
gky, R 20, 1012).— 10. In alcoholic solution j 
it is probably concerted by carbonic acid gas into ! 
(00.4Et).CII.C02Na (Michatd, J.pr. [2] 35, 453)^— ; 
11. Carhm disulphtde added to an alcoholic solu- 
;ion of sodium-malonio ether gives yellow plates 
)f (CO,.Et)..CNa.Cy^Na. --12. SDj acts according 
o the equation SO, + CnNa(CO.;Et),,+HOEt 
= CH,(C02El).j + NaO.SO.OEt.— 13. llcsorcindls- 
lolvcd in alcoholic so«lium inalonic other gives 
t greenish-blue lUiorc.scencG, when after a few 
lays the liquid is poured into water and acidified 
, small pp. of needle.s of a condensation product 
[191°J is got. A little above its inolting- 
loint it is split up into CO.^ and (/3)-mcthyl-um- 
welliferone of whicli it is probably the carboxylic 
acid (Michael, cl. pr. [2] 37, 409).— 14. SulpJmr 
dissolves in alcoholic sodium-malonic ether, and 
at 100® crystals separate. From thc.se, acids 
liberate a stinking oil (thiotartronio ether?). — 
15. With alcohol and cinnamic ether at 100® 
it forma (30G®-310®). It is probably 

Ph.CIJ(CllNu.COJ!:t).CH(COJi:t).0O,Et, for on 
saporifying and healing the resulting acid, 
phenyl-glutaric acid CO JJ .CiI..Cni*li.CH.«CO;jH 
is got (Micliael, J.pr. [2J 35, 319).— 10. Phenyl 
cyanate PhNCO acts violently upon an alcoholic 
solution of sodium-malonic ether with formation 
of (C0.4Et),4CH.C0NHPh [124®] and the salt of 
an acid C, [172®] (Michael, J.pr. [2J.35, 

452).— 17. Phenyl ihio-carbimidc forms crys- 
talline C,4Hi.,NaSNOj, whence acids separate 
NHPh.CS.CH(C0.4Et).4 [GO®] (Michael, Am. 

^9, 124). — 18. OVea dissolves in malouic ether and 

rhombic prisms of sepa- 

rate, whcnco acids liberate barbituric acid 
(Micliael, J. pr. [2] 35, 450).— 19. Thio-nrea gives 
similarly flat jfJates of sodium thio-barbiturato 

CS, whence acids liberate 

thiobarbituric acid, which crystallises in six- 
sided plates from water,— 20. Acetafnide forms 
crystalline C,04N.^N[i,JI„, the reaction which 
occurs being 2CHNa(CO..Et)3-H2CHi.CO.Nll., 
» C,04Na.An, + CH,(CO,Et).4 + 2nOEt.— 

21. CSClj forms CS.'CiCOaEt),^, which ^^rystallbscs 
in flesh-coloured needles [178®] (Bcrgreen, 71.21, 
337). 22. forms (C0.4Et)3CIl:CU(C0.4Et). 

23. Di-bromo-male'ic ether yields * di-malonyl- 
maleio’ ether [75°], whence by saponiiicntion 
the cm;^-03ponding acid C,oHuO,2 [148®] may is 
obtained. This acid, the formula of which is 
(C03H)3CH.C(C0.,II):C(C03H).CIi(C0,n).,, may 
be better called butylene hexa carboxylic acid. 
It crystallises in plates, v. sth water, and 
forms the salts, Na^A’* lOaq and AguA.^', and 
the ethers Me.jA'^* [129®] and Et^A''* [75®] (Pum, 
M. 9, 450),.^When the acid is heated it splits 
up into COj and butylene tctracarboxylic acid 
C0.3H.Cn3C(C03H):C(C0.4H).CH3C0.3H. [176®]. 

24. Dry cyanogen chloride forms cyano-malonio 
ether (Haller, A. Ch. [6] 16, 419). 

Di-sodijim-malonic ether 
ONa,..(C0.3Et).. Obtained by ppg. malonie ether 
(1 mol.) with NaOEt (2 mole.) (Bisohofif a* Baoh, 


B, 17, 2782). Very flnstable. Iodine eonverta 
it into (C03Bt)2C:C(C03Et)8. 

Ethyl propyl ether EtPrA". (211°). 
S.G. S 1'0498. S.V. 207*^ tWiens, AP253, 297). 

Propyl ether (228°). S.G. a 1*0271. 
S.V. 234-6 (Wiens, A. 253, 297). S.H. (from 
11-6® to 82*3®) -453 (B. Schill, G. 17, 286). 

Butyl ether (251-6°). S.G. g 

1*0049. S.V. 209-1 (Wiens, A, 263, 297). 

Chloride CH.,(C0C1)3. '*(58® at 27 mm.). 
From malonie acid and CSCI3 heated above 100° 

' (lichal a. Auger, Bf. [2] 50, 694). Liquid. Smells 
slightly like chloral. . 

Amide CH3(CONH3)3. [170°] (Van’t Hoff, 
Ar. mcrl. 10, 274). S. 8*3 at 8° (Henry, Bl. 

I [2] 43, 018). From maltnic ether (60 0.0.) by 
shaking with ^trong aqueous NH, (150 o.c.) 
(Ostei'lund, B. 7, 1280 ; Freund, B. 17, 133). The 
yield, in 2 days, ^75 p.c. Silky needles (from 
dilute alcohol), insol. alcohol and ether. Boiling 
aqueous NH^ converts it into ammonium ma- 

. lonamate. Salt.-CH^^^^-^j^^Hg ; white 

' amorphous powder, insol. alcohol and other, si. 

sol. hot water, v. sol, HClAq (Freund), 
j Di -methyl- amid [128°] 

! (F.) *, [125‘*j (Henry) ; [130®] (Franchimont, 

' R. T. G. 4, 199). Foi-ne(J. by the action of 
nictliylamine on malonie etlier (Freund, D. 17, 
133). Small Hut needles. V. e, sol. water and 
alcohol, si. sol. ether. Fuming HNO, converts 
! it into CIL(CO.N(NO,>)Mc).. [150°]. 

Di-ethyl-amide Cn;(CO.NHEt)3. [149°]. 
Six-sided tables (Wallaoh a. Kamenski, B. 14, 
170). 

Ethylene diamide CH,<pQj]g>C.H.. 

Formed by heating malouic ether or malonamide 
I with ethylenc-diamino (Freund, B, 17, 137). 
j Crystalline solid. V, sol. water, nearly insol. 
alcohol. 

A m ide-anili CONH3.CH3.CONHPh. 

[163®]. Obtained by heating malonamide with 
1 mol. of aniline for j hour at 200®-220® (Freund, 
Ji. 17, 135). Fine white felted needles. Sol. 
hot water and alcohol. 

Mono-anilide COjILCHa.CO.NHPh. 
Phcnyl-malonamiG acid. Malonanilio acid, 
Malo7iphcmjlamiG acid. [132®]. 'Formed by 
boiling the amidc-aniiide with milk of lime 
(Freund, B. 17, 135). Formed also by heating 
sodium acetyl-pheriyl-carbamateCaHjNAc.COaNa 
fOl- 6 or 6 hours at- 130®-140® under pressure 
(Seifert, B. 13, 1359), and by heating maloni*.c 
acid (1 mol.) with anilino (1 mqh) at 105° (Biig- 
hciiuer, B. 17, Y37). Large colourless monoclinio 
crystals, slender needles. At its melting- 
point it breaks up quantitatively into GO, and 
acetanilide. — A'Ag : small white needles. — 
A'aCa 4.^aq : large needles. 

Ethyl ether of the viono-anilide 
.C02Et.CH3.CONHPh. [39®]. From aniline and 
CO3Et.CH3.COCI, both oissolved in benzene 
(Eugheimer a. HoffAann, B. 17, 739). Crystals 
(from ether-ligroin). Insol. \jater and ligroin, 
V. e. sol. alcohol and benzene. 

, Anilide CH 3 (CONHPh) 8 . [223°]. Ob- 
tained by boiling malonie ether or malonamide 
with aniline (f^ieund, B. 17, 184). White 
needles. Insol. water and ether, e. eoL hot 
alcohol. 
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Tfi^hromo-anilxdt 

OH,(CO.NH.CABr,)*. [146®]. White silky 
needles, si. sol. alcohol, insol. water (Freund, B. 
17. 780). • ^ 

MethyUanilide CH^CCO.NMePh),. [109®]. 
Obtained by boiling malonic ether with an excess 
of methyl-aniline (Freund, B. 17, 137). Colour- 
less trimetrio prisms. V. sol. alcohol. 
Mono-o-toluide 

[2:1] GHj.O„H^.NH.CO.ClI,.CO,H. o-TolyUma- 
ionainic acicL Colourless needles, v. sol. water 
and alcohol. Melts about 140 ^ giving olt CO^. — 
CaA',3aq: small needles, m. sol. water. — 
^aA'gaq: needles, v. sol. water.— CuA'..‘2aq: 
prisms (Riigheimer a. Hoffmann, B. 18, 2971). 

Ethyl ether of tjic o-toluidcYAA', [74’]. 
Long needles, sol. ether and ligroin. 
Mono-m-ioluidc 

[8:l]CHa.CJI,.Nn.CO.Cn,.CO^H. [101®]. 
Mono-p-U)luide 

[ 4 : 1 ]CH 3 .C«H^!nI£.CO.CH,.CO,H. Obtained by 
heating malonic acid withp-toluidino (lUiglieiraer 
a. HolTmann, B. 17, 740; 18, 2971). Long 
colourless needles, sol. water, alcohol, ether, and 
chloroform. At 150® it gives oil COj. PCl^ 
converts it into tri-chloro-mcthyl-qiiinolino 
[131°].— CiiA'.^ l.^aq : long needles, m. sol. water. 
— BaA'o 5aq : nccdlcs^AgA' : cheesy white pp. 
or needles, si. sot. water.— Cu A',, 2aq: minute 
nceiUcs, si. sol. hot water. — ZuA'^: glistening 
plates, m. sol. water. 

Ethyl ether of the p-Toluide. EtA'; 
plates, V. sol. alcohol. 

Mono-phenyl hydrazide 
PhN,H,.CO.CHa.CO,H. [151®]. Formed from 
malonic acid and aqueous phenyl-hydrazine 
acetate at 100° (Fischer a. Passmore, B. 22, 2734). 
Needles, v. sol. water. Its phenyl-hydrazdno salt 
PhN,H,.CO.CIL.CO,N,n,Ph is converted at 200® 

into CH^c^^Q^NJIPh, crystallising in white 

needles, [128°], v. sol. alcohol. 

Di~phenyl di h y d r i d c 
CH.j(CO.N,_,H,Ph)o. [187°]. From malonic ether 
or the amide of malonic acid and phenyl-hydraz- 
ine at 200’ (Freund a. Goldsmith, B. 21, 1211). 
Plates (from dilute alcohol). With COCl^ it 
gives C,;H, 2 N, 0 ^, which crystallises from HOAo 
in lamina) 4205°]. 

Semi -nitr ile COoH.CIT^.CN v. Oyano- 

iCETIO ACID. 

Nitrile CH.,(CN) 3 . Methylene cyanide. 
[30°]. (219°) (IL) ; (22^°) (Berthelot a. Petit, 
A. Clu [0] 17, 131). H.F. -43200. Obtained 
ny heating cyano-acetamidtf CN.CHj.CONHj 
with PjO, (Henry, 0. B. 102, 1394, 1481). White 
solid. Appears to bo polymerised hy prolonged 
action of heat. Sol. water, v. solT alcohol and 
ether. Barns with a purple-edged fiRime. Cone. 
HClAq dissolves it with evolution of heat and 
formation of malonic acid. HClAq at 150® in 
sealed tubes forms CO.,, and^chloro-acetic ac^. 
With ammoniacal it gives a white pp. 

CAg. 3 (ON ).3 (?), which explodes when heated. 

References . — Amido-, Buomo-, Chloho-, 

Ctano-, Nitko-7 Methyl-, Ethyl-, Pkopyl-, 
Methyl-ethyl-, and Benzyl- Malonic acid. 
HALONYL-UBEA v. Babditurio acid. 

iMmalonylorea 00<^®^C.OH !■ 

fbrxnedi together with amido-oracil, by reducing 


nitro-uraoil (Behrend. A. 229, 89; B. 21, 999). 
It is converted by bromine into an acid isomeric 
with dialurio acid. The acetyl derivative 
C^H 3 N. 303 Ao crystallises^ from hot water in 
prisms. 

MALOKOXYL-AMIBO-BElirZENE v. 

OXY-PnENYL-MALONAMIO ACID. 

MALTOBIONIC ACID Formed by 

oaidising maltose (1 pt.) by bromine (1 pt.) in 
water (7 pts.) (E. Fischer a. Meyer, B. 22, 1941). 
Almost colourless syrup. V. sol. water, si. sol, 
alcohol, insol. other. It reduces Fehling’s solrij^ 
tion. lly heating with dilute sulphuric acid it 
is split up into dextrose and gluconic acid. 

Salt. — CaA'.^: hard shining mass, v. sol. 
water. 

MALTONIO ACID. Identical with Gluconic 

ACID {q. V.) 

MALTOSE V. Sugar. 

MALYL TTBEiDE, so-called, v. Uramido- 

SUCCINIO ACID. 

MANDELAMIDINE C^H.^N-.O i.c# 
C„H,.CII( 0 H).C(NII. 3 ):NH. [110°]. From the 
hydrochloride of mandclic imido-cther and alco- 
holic NH 3 (Beyer, J. pr. [2] 31, 387). Needles, 
V. sol. water and alcohol, si. sol. ether. Very 
unstable.-— B'HCl. [214°]. J'risms (from cold 
water). 

MANDELAMIDOXIM i.e. • 

Cj,H,.CH(OI]).C(Nn.,):NOH. [150°]. From the 
nitrile of mandclic acid and hydroxylamine (base) 
(Tiemann, B. 17, 120). Crystals (from alcohol), 
lusol. benzene, si. sol. cold, v. sol. liot, water, 
V. e. sol. a(iueous acids and alkalis. FcCl| 
colours its aqueous solution blood-red. It does 
not reduce Fohling’s solution. 

Tieactions. — 1. The hydrochloride, mixed 
with cone, aqueous potassium cyanate forms 
C«H3.CH(0H).C(N0H).NH.C0.NH3 [127®].- 

2. Phenyl cyanate forms the corresponding 
Ph.CH(dH).C(NOH).NH.CO.NHPh [165®].— 

3. Excess of AcCl, or a mixture of Ac.^0 and 

NaOAo forms CsH,.ClI(OAcjC<^^°^O.CH, 

[52®].— 4. COCL, added to its benzene solution, 
forms (C,H,.CH(OJI).C(NH 3 ):N.O).,CO [131®].— 
6 . Chlorofonnic ether, ClCO^Et, gives the com- 
pound C,iX 3 -CH( 0 II).C(NH,J:N. 0 .C 03 Et [14)7°]. 

Salts.— NaA' : needles.— HA'HCl (Gross, B. 
18, 1074). 

Ethyl ether YAM, [80°]. Slender needles; 
b 1. sol. coVd water. With phenyl cyanate it forms 
Ph.CH(OH).C(NOEt).NH.CO.NlIPh [119°]. 

Benzyl ether C^H^CH^A'. [103®]. From 
mandelamidoxim, NaOEt, and benzyl chloride 
]Gross, B. 18, 1080). Needles. 

• Acetyl derivative 
C„H,.CH(On).C(NII,):NOAc. [140°]. From 
mandelamidoxim and AcgO. Crystals (from 
alcohol). Insol. cold water ; sol. alcohol, ether, 
and benzene. With water at 100® it forms 

O.H,.CHKOH).C<^°>C.CH, [C6»]. 

Di-acetyl derivative 
C^H,.CH{OAc).C(NH 3 ):NOAc. [113®]. From 
mandelamidoxim and a slight excess of AcCl. 
Lamina) (from alcohol). 

Benzoyl derivative 

CA.CH(OH).C(NIL):NOBz. [149®]. From 
mandelamidoxim and BzCl (1 moh). With 
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AflCl it gives O.H,.aH(OAol.O(NHJ;NOBz [166<»] 
(Gross). ^ 

MAHDELIO acid i.e. 

0,Hj.‘bH(0H),C0,H. Phenyl - glycollie acid. 
Oxy^phenyl’acetic acid. Mol. w. 162. [116®] 
(Mftl&r, Ir. Ph. [3] 2, 386) ; [118®] (Claison, B. 
l0| 847 ; Lewkovitoh, B. 16, 1668). S.G. ~ 1‘361 
(Sohreder.B. 12, i612). S. 16 at 20®. Heat of 
ffo/M/ton : - 3100. Heat of neutralisation hj 
NaOH : + 13860 (Bertholot, A. Ch. [6] 7, 185). 

Formation.—!. Discovered by Winckler {A. 
/8, 810), who obtained it by heating bitter almond 
water with HCl, the benzoic aldehyde reacting 
witii the HOy present (Liebig, A. 18, 319).— 2. By 
aeating amygdalin with fuming HClAq (Wohler, 
A. 66, 238).— 8. By boiling the compound of benz- 
oic aldehyde with KHSOj for several hours with 
KCy and alcohol. The nitrile Oj,Hj.Cn(OH).CN 
thus formed is saponiOed by dilute HClAq (0. 
Miiller, B. 4, 980).— 4. By reducing phenyl- 
glyoxylio acid OuHj.CO.CO^H with sodium- 
amalgam'* (Schwcbel, J3. 10, 2045).— 5. From 
di-bromo-acetophenone CaHs.CO.CHBr^ by boil- 
ing with dilute KOHAq (1:20), the compound 
OJH,.OO.CH(OH)j being a tueoretical inter- 
mediate product (Englcr a. WOhrle, B. 20, 
2202).— 6. In sm^^ll quantity, by boiling pseiido- 
phenyl-hydantoin with baryta (Pinner, B. 21, 
2327)r-7. By boiling a-chloro-phonyl-acetio 
acid with alkalis (Spiegel, B. 14, 230). 

Preparation. — Benzoic aldehyde (100 g.), 
water (3600 o.o.), fuming HClAq (200 g.), and 4 
times the calculated quantity of hydrogen cyanide 
are boiled for 36 hours. The product is evapo- 
rated at 100®, the residue extracted with ether, 
the extract evaporated, and the mandclio acid 
left recrystallised from water (Wallach, A. 193, 
88 ; cf. Strecker, A. 76, 27). 

^ Properties.— Largo triinolric crystals ; v. sol. 

* water, alcohol, and ether. Inactive to light. By 
crystallisation of the cinchonine salt it can bo 
separated into equal quantities of the dextro- 
and Ilevorotatory acids. If PenicilHum glauctim 
is grown in it tj^e lievorotatory acid is destroyed, 
leaving the dextrorotatory (Lowkowitsoh, B. 16, 
1668). 

Iteactions.— 1. KMnO^ and KOII convert it, in 
the cold, into phenyl-glyoxylic acid (U. Meyer a. 
A. Baur, A. 220, 39). —2. Dry distillation yields 
brazoic aldehyde,— 3. Boiling with MnOjj and 
HgSO^ yields benzoic aldehyde and CO,.— 4. Fum- 
ing HBrAq converts it slowly in the cold, quickly 
at 125®, into a-bromo-phonyl-acotio Hcid, whence 
alcoholic NaOEt forma the ethyl derivative of 
mandelic acid (Glaser a. Radziszowsky, Z. [2] 4, 
140).— 5. Fuming HClAq at 140® gives «-chloro- 
phenyl-acetic acid.— 6. Phosphorus and HI Re- 
duce it to phenyl-acetic acid.— 7. When taken 
internally it passes unaltered into the urine 
(Sohotten, H. 8, 08).— 8. Cannot bo nitrated. 
Cone. NHO, forma benzoic aldehyde (Liebig, A. 
18, 321), dilute HNO, forms phenyl-glyosylio 
acid (Zincko a. Hannaus, B, 10, 1488)^9. Dilute’ 
H.S04 in pealed tubes at 130® converts* man- 
delic acid nearly quantitatively into benzoic alde- 
hyde and formic acid (Biedermann, B. 19, 688). 
10. Ohloral at 120® forms 

OAOH<g^OH.O<51. 
which forms large transparent crystals [83®]; 
iusol. water, sol. alcohol and chloroform (Wai> 


Itch, A. 198, l).->ll. PhenyUhydraritU forms a 
compound [182®], crystallising in needles and 
almost insol. boiling water (Beissert a. Eayser, 
P.22,2928). ^ ^ , 

Salts.— The ammonihm and potassium 
salts are very soluble and difficult to crystallise. 
The Ba salt forms small needles. S. 8 at 24® ; 
16 at 100® (Zinin, Z. 1868, 710). The lead salt 
is a crystalline powder, scarcely sol. water. — 
CuA', (dried at 100®).— AgA'^ crystalline pp. 
May be crystallised from water. 

Methyl ether MeA'. [48®]. Small laminn 
(from bonzene-ligroln) (Zincke a. Breuer, B, 13, 
036). 

Ethyl ether Ph.CH(OH)CO,Et. (264®). 
Formed by the action of water on the hydro- 
chloride of mandelio imido-ether (ff.v.). Solidi- 
i hes in a freezing mixture, but is liquid at 
1 ordinary temperatures (Beyer, J. pr. [2] 31, 889). 
But Naquet and'Luguinin (A. 189, 800), who 
prepared it from silver maudclato and EtI, say 
1 it melts at 75®. 

Methyl derivative Ph.CH(OMe)COjH. 
[72°]. Formed from Ph.CIIC!.CO,Me, MeOH, 
and NaOMo (R. Moyer a. H. Boner, A. 220, 44 ; 
B. 14, 2392). Neocllea grouped concentrically 
(on solidifying) or thick tables (from light petro- 
leum). V. sol. alcohol or etner, si. sol. cold 
water or cold petroleuij!. COH and EMnOi 
forms phenyl-glyoxylio acid. 

Salts. — NaA'2aq. — BaA', 2aq. — GaA',. — 
CuA'a2aq.— AgA'. 

Methyl ether of the methyl derivative 
Ph.CIT(OMe).CO,Mo. (246® cor.). 

Ethyl derivative C«HyCn{OEt).COaH. 
Prom OflHi.CHBr.COgH and alcoholic EOEt. 
Viscid mass.— AgA': pulverulent pp. 

Phenyl derivative Ph.CH(OPh).CO,H. 
[108°]. From methyl o-chloro-phenyl-acetate 
and sodium phenate (R. Meyer a. H. Boner, A. 
220, 51). Radiating groups of slender needles 
(from water). V. si. sol. cold water, v. e. sol. 
alcohol or ether. IIOH and KMnOi convert it 
into phenyl-glyoxylio acid. HNO, forms picric 
acid and benzoic aldehyde. — Na A', 3aq. — Cu A'g. — 
AgA'. 

Acetyl derivative of the ethyl ether 
OaHyCH(OAc).CO.Et. [74®]. From mandelio 
acid by successive treatment with AcCl and 
alcohol (Naquet a. Luguiniu, A. 139, 302). Slender 
needles (from ether). Insol. water, v. sol. alcohol 
and ether. 

• Amide OeHyCH(OH).CONn 3 . [132®]. S. 
3 at 24®. S. (boiling 93 p.o. alcohol) 100 (Z.). 
Formed, together with benzoio aldehyde, by 
heating the compound (OtfHyCHO)jCNH with 
water or ^cohol at 180° (Zinin, Z. [2] 4, 709). 
Formed,ai^ by allowing a mixture of the nitrile 
with fuming HClAq to stand in the cold (Tie- 
mann a. Friedliinder, B. 14, 1967). Likewise 
obtained by tho action of NHj on mandelio ether, 
and by heating mandelic imido-ether (0. Beyer, 
V. pr. [%} 31, 886). Prisraatio needles or plates. 
Sol. hot, si. sol. cold, water ; si. sol. ether, v. sob 
alcohol. Decomposed by acids and alkaUs with 
production of mandelio acidic A polymeride (?) 
molts ,at 190®. 

‘ Nitrile 0,H.OH(OH).ON. [-10®]. S.G. 
1*124. Obtained by adding fuming HClAq to a 
mixture ol benzoio aldehyde mid KCy (Spiegel, 
B. 14, 289 ; YOlkel, A. 52, 861). Oil ; sol. alpo^ 
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hoi and^her. Difflolved in ether, mixed with 
alcohol (1 equivalent), and treated with HOI gas 
it forma 0 A- 0 H(OH).O(OBt):NH.HCl [126'>]. 
This is decompose bf water, forming NH^Ol 
and mandelio ether^fBeyer, /. pr. [2] 28, 190). 
At 170° mandelonitrile splits up into benzoio 
aldehyde and HC^. Boiling aqueous HOI gives 
NH 4 OI and mandelio acid. Faming HClAq forms 
the amide in the cold, but on heating it gives 
g^ihloro-phenyl-acetio acid. KH, in the cold 
forms OttHj.CHiNH^.ON. Methylamine yields 
0 eH 4 . 0 H(NHMe).CN. Phenyl-hydrazine pro- 
duces the phenyl-hydrazide of benzoio aldehyde 
dissert, B. 17, 1451). 

((fexfro) -Mandelio acid [133° cor.]. [a]o at 
20° « + 156. Prepared by converting inactive 
mandelio acid into thff cinchonine salt and add- 
ing a crystal of cinchonine dentro-mandelate to 
the aqueous solution when the dextro- salt crys- 
tallises out, leaving the Itevo- Salt in solution. It 
can bo also obtained by growing Penicillium 
glaucum in the inactive acid, which destroys 
the Ifflvorotatory acid, leaving the dextrorotatory 
(Lewkowitsch, B»16, 1568). Besembles the Icevo- 
acid, having the same solubility in water. 

(Z<cuo)-Mandelic acid [133°]. S. 8*64 at 20° 
[«],, at 20° = - 158. Prepared by heating amyg- 
dalin with strong HCl for several hours on the 
water-bath. It can cRso be obtained from in- 
active mandelio acid, which can be separated 
into equal quantities of the Irovo- and dextro- 
rotatory acids by crystallisation of the cincho- 
nine salt (Lewkowitsch, B. 16, 1565 ; cf. Wohler, 
A, 66, 210). 

Kitro-mandeiio acid v, NiTao-oxi-PHENTL- 

ACETIC ACID. 

MANDELIO IMIDO-ETHEB 
Ph.CH(OH)C(NH)OEt. [72°]. 

Pr^aratUm. — Benzoic aldehyde (100 g.) 
treated with EGN, dilute HGl and ether forms the 
oyanhydrin Ph.GH(OH)GN which is dissolved by 
the ether. If this is mixed with an equivalent 
of alcohol and dry HGl be^passed in, the liquid 
being cooled, needles of the hydrochloride of 
mandelio imido-ether (BOg.) are formed (0. Beyer, 
/. nr. [2] 81, 884). Ph.GH(OH).CN + EtOH + HGl 
-PhOH(OH),G(NH).OEt,HCl. These melt at 
[125°]. The free ether is got by shaking those 
simultaneoijBly with cono. KOH and ether. 
After evaporating the ether the residue is crystal- 
lised from ligroin. 

Properties, — White needles. Extremely 
soluble in ether, alcohol, and benzene. 

Beactioiis, — 1. At 14(f’ the hydrochloride 
spits up thus : PhGH(OH)C(NH)OEt,HGl 
«EtCl + PhGH(OH)CONH,, forming mandeh 
amide. — 2 . Alcohoho NH, converts the hydro- 
chloride into the hydrochloride of 4 no amidine, 
Ph.CH(OH)C(NH)NH 2 ,HGl. This forms prisms 
[214°]. Shaken with ether and potash, the 
free mandel-amidine, *Ph.CH(OH)CjNH)NH« is 
dissolved by the ether. It forms featnery needles 
of narcotic odour, melting at *[ 110 °].— Wat^* 
quickly converts the hydrochloride into mandelio 
©theiJS?. V.) O.H5CH(OH).C(NH).OEt,H01 + H,0 
• 0 AOH(OH).CD.OEt + NHj.HCl. 

MANDiULOOBIHE 0„HoaNO.. [ 0 . 79% 
Ezt^ted from powdered mandragora root by 
alcohol. The extract is evaporated and the 
r^duo ^ted with very dilute acid. The 
^ Wberatod frqm the acid aolution by 

* W-Hf • 


adding X,0O, and shaking with ether (Ahrens^ 

A. 261, 812). Hygroysopio brittle mass. Piorio 
acid cpves with a solution of mandragorinehydro- 
chloride light-yeUow needles of the piarate. 
Iodine in ElAq gives an 6ily periodide. 

gives no pp. Phosphotungstate gives a white 
pp. The sulphate is orystdlline and very de- 
liquescent. Dropped into the eye, its solution 
canses enlargement of the ^upil.~-B'HAaOl 4 : 
[155°] ; yellow plates ; sol. hot water andHOlAq- 
— B'jHaPtOla. [194°]. Bed nodules or yellow 
plates (from hot water).— B'HG14Hg01y [160°]^ 
Plates or needles (from water) or long slender 
needles (from alcohol). V. sol. alcohol (Ahrens, 

B, 22, 2161). 

Mandragora root also contains a second alka- 
loid of which the platinochloride [181°] and 
aurochloride [147°-163°] are crystalline (Ahrens). 

MANQANATES. Salts of the form Mi,MnO* 
derived from the hypothetical acid H 2 Mn 04 ; V* 
Manganese, oxyacids of, p. 186. 

MANGANESE. Mn. At. w. 66. Mol. w. 
probably same as At. w. {v, infra), [ 0 . 1800°- 
1900°]. S.G. 6*85 to 8*01 ; according to Qlatzel, 
S.G. of pure Mn is 7*3921 at 22° (B. 22, 2867). 
S.H. 14° to 97° -1217 (Regnault, A, Ch, [8] 67, 
427; specimen contained SiJ. Chief lines in 
emission-spectrum are 6521, dOlO, 6018, 4828, 
4783, 4765, 4762, 4753. 4235, 4027 (Thal4n). 
For absorption-spectrum of Mn vapour v.TLock- 
yer a. Roberts (Pr. 23, 344). 

Occurrence, — The metal does not occur nn- 
combined. Mn compounds are widely distri- 
buted ; the chief are pyrolusite MnO*, hrauniU 
Mn^Oj, manganite MajOj.H^O, hausmannite 
Mn^O^, psiloinelane (Mn,Ba,K..)0.4MnO„ man- 
ganese-spar MnGO,,, manganese-blende MnS. 
Small quantities of Mn compounds are found in 
sea-water (Forchhammer, Pr.E. 2, 808) ; in many 
mineral waters (Buchanan, Pr, 24, 593) ; in blood* 
(Cottereau, J, 1849. 530 ; Burin de Buisson, J, 
1852. 377 ; Campani, B. 6, 287) ; in the liver 
(B^champ, G, B. 49, 895); in milk (Pelacci, 
Naturforscher^ 4, 122) ; in human urine (Hors- 
ford, J, 1851. 602) ; in wine^, cereals, most 
vegetables used as human food, and in con- 
siderable quantities in tea (Maumen6, O. B, 98, 
1056, 1416). Mil also occurs in the sun’s at- 
mosphere (Gornu, C, B, 86, 315, 530). 

Manganese dioxide was recognised as a com- 
pound of a distinctive metal by Scheele in 1774 ; 
it had previously been looked on as a compound 
of iron. Tie metal Mn was first isolated by Gahn. 
Native MnOj was long known as magnesia nigra 
(probably because of its supposed magnetic pro- 
perties) ; a new medicine was introduced in the 
early years of the eighteenth century, and was 
cfllled magnesia alba, seemingly in contra-dis. 
tinction to tnagnesia nigra; when magnesia 
nigra was shown to contain a distinctive metal, 
this metal was called sometimes mo^Tnesium and 
sometimes manganesium ; finally the nama 
magnesiwn was retained for the metal of 
magnesiar alba, and the name manganeHum 
(hence manganese) was given to 4le metal of 
magnesia nigra. 

Formation,— I, By reducing the oxides by 0 
at a white heat.— 2. By reducing MnF, or MnCl« 
by Na or by Mg.— 8. By healing Mn amalgam in 
a stream of H ; the amalgam is made by the re- 
action of Na amalgam with MnOltAq ^iles, 
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P. M. [4] 24. 828; Roussin, Bl, 0, 93).— 4. By 
electrolysing MnOljAq inja porous cell placed in 
a carbon crucible containing HClAq (Bunsen. P. 
91, 819). 

Preparation, — Crystallised MnCl, is 
thoroughly dried by heating ; it is then finely 
pdwdored and l(?0 grams are intimately mixed 
with 200 grams well dried and powdered KCl ; 
the mixture is packed into a Hessian crnc^blo 
which is loosely covered and heated in an air. 
furnace until the contents melt (the temperature 
jQfiust not be raised so high that white vapours 
begin to come off) ; the lid is removed and 15 
grams Mg are thrown into the crucible in four 
or five portions, each weighing 3 to 4 grams, 
two to throe minutes being allowed to elapse 
between the entrance of each piece ; the lid is 
now replaced and the crucible is strongly heated 
for a few minutes, and then allowed to cool very 
slowly in the furnace. About 20 to 25 grams 
Mn are thus obtained as a compact regulus. If 
the temperature of the final heating is not 
auflSciently high, the regulus does not form a 
compact mass; if the temperature is too high 
and the heating is unduly prolonged, the KCl is 
vaporised and the surface of the Mn is oxidised 
(Glatzel, B, 22,^ 2S57).— 2. Brunner (P. 101, 
264) recommends tho following method 2 pts. 
Mnlf-, (obtained by dissolving moist MnCOa in 
HFAq, evaporating and drying at 100°) and 1 pt. 
Na are arranged in alternate thin layers in a 
Hessian crucible, the mixture is pressed down 
and covered with NaCl over which is placed a 
layer of CaFj in small pieces (to prevent spirt* 
ing) ; tho crucible is covered and heated in an 
air-furnace, at first gently, and then to near a 
white heat for about I an liour ; tho crucible 
is then allowed to cool very slowly in tho 
furnace, — 3. For an account of tho ohlcr 
methods of preparing Mn from MnO.,, v . John 
(Gehlen’s Journ. Chem, Phijs, 3, 452), and 
Doville (A. Oh. [3] 40, 182). Tamm dt'sciibos a 
metliod for obtaining approximately pure metal 
(99'91 p.c, Mn, ’05 p.o. Fe, *115 p.c. Si, and -025 
p.o. 0) from lilnOj {G. N. 20, 73, 111). 

Properties.— X white-grey, lustrous, metal; 
very hard ; brittle ; may be highly polished ; 
non-magnetio (Glatzel). According to Glatzel 
(B. 22, 2857), Mn prepared by reducing MnCl^ 
by Mg { v . Preparation No. 1) is unchanged by 
keeping for months in a bottle closed with a glass 
stopper ; but in moist air the surface undergoes 
slight oxidation. Mn is usually desaribod as very 
easily oxidised in ordinary air, and as capable of 
decomposing water, with evolution of H, almost 
as rapidly as K. Mn obtained by Brunner {v. 
Preparation No. 2) by reducing MnFj by Na was 
Bcarc'oly oxidised in cold water. According to 
Bullock (C, N. 00, 20), Mn i)rcparcd by reducing 
the oxides by C is very easily oxidised, while 
specimens obtained by reducing MnCl^ by Na 
are no more oxidi sable than iron. It is probable 
that some specimens have contained small tract%* 
of Si and G which have affected the properties 
of tho mexal. Mn melts at a very high tempera- 
ture (o. 1800°-1900°), and is said to volatilise at 
a full white heat. 

The atomic weight of Mn has been deter-' 
mined (1) by estimating Cl in MiiClj (Arfvedson, 
S. 42, 202 ; Dumas, A, Ch. [3] 55, 151 ; Berze- 
lius, P. 18, 74) ; (2) by dissolving Mn in HNO|, 


evaporating, and cftloining the nitrate (Beraelinii 
P. 8, 185) ; (8) by oadising MnO to Mn,04 bj 
heating in air (v. Hauer, W. A, B, 25, 183] ; (4] 
by reducing Mn,04 and weighing iLij pro- 
duced (Rawack, P. 107, 965, 616) ; \5) by ana- 
lysing MnC^O^ pchneider, P. 107, 005) ; (6) by 
reducing AgMn04 estimating Ag produced 
(Dewar a. Scott, Pr. 85, 44); (7) by deter- 
mining S.H. (Regnault, A. Ch. [3] 67, 427). 

Molecular weight of manganese, — Ramsay 
(0. J. 65, 521) has determiifed tho lowering of 
the vapour pressure of Jig produced by dissolving 
Mn in Hg ; tho results render it probable that 
the molecular weight of Mn is the same as the 
atomic weight. This conclusion assumes the 
accuracy of Van’t Hoff’s law that equal volumes 
of dilute solutions contain equal numbers of 
molecules of the dissolved substances, and it 
also supposes the molecular weight of liquid Hg 
to be the same ar the atomic weight of Hg. 

Mn is metallic in its physical, and some of 
its chemical, properties ; but in many of its re- 
actions it behaves as a non-metal. The oxides 
MnO and Mii-P, are basic, terming salts, such 
as MnSO, and Mn. (804)3, of which the man- 
ganous salts, corresponding with MnO, are much 
the more stable. The oxide MnO, reacts as a 
basic peroxide, e.g, with H^SO^ it forms MnS04 
and 0 ; it also reacts wUh ^me positive oxides, 
e.g. CaO, to produce salts of the form 
ajMO.T/MnOg; when this oxide is treated with 
molten KOH in presence of 0 the salt K^MnO, 
is formed, in which Mn forms part of the acidic 
radicle. The oxides MnO, and Mn20, have also 
been isolated ; both are very unstable ; both 
react with water to form manganic acid HMnO^, 
the former (MnOj) at tho same time also produ- 
cing MnO.; these oxides are distinctly acidic. 
The acid HMnO^ has been isolated, and many 
salts derived from the hypothetical acidH.2Mn04 
are known. 

Mn shows marked analogies with the iron 
metals Fe, Ni, and (Jo ; it is also related, although 
less distinctly, to tho halogens ; and it is also «i 
related to the chromium metals. Or, Mo, W, 
and U. In the classification of the elements 
based on the periodic law, Mn occupies a posi- 
tion different from that of any known element : 
it in placed in the same group as tho halogens 
(Group VII.), and in tho same iamily (even- 
series members) as P, but no member of this 
family coming after Mn (i.e, with a greater 
^atomic weight than Mn) has yet been isolated ; 
Mn finds a place ili series 4 (K, Ca, Sc, Ti, V, 
Cr, Mn), all thq members of which are metallic, 
and it is immediately followed by Fe, Ni, Co, 
and Cu. The strongly marked negative charac- 
ter of the vhalogons is impressed on Mn, but this 
is counterbalanced by the positive characteris- 
tics of the metals which come before and after 
Mn in order of atomic weights ( v . Halooen slb- 
MKNTB, vol. ii. p. 666 ; also Ikon oboup op elk- 
MENTSjthis vol.'p. 66), 

The atom of )^n is divalent in the gaseoni 
molecule MnCl^. 

Bcactions.—l. Mn is oxidised in air or oxy- 
gen^ forming MnO.— 2. Mn reacts energetically 
with dilute mineral acids forming salts of MnO. 

3. Fused with potassium niiratti or chlorate 
KMn04 is produced.— 4. Heated in bforntneMuBri 
is formed-— 5. When Mn ig heated |n g 
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of kMdnfin Moride MnCli is prodaeed.—o. jun 
deoompoBeg water readily, with evolution of H. 
The reactions of the metiu have not been much 
ezaminede ' 

Combinations.— Mn forms alloys with many 
metals, and compounds with most of the non- 
metals, but few have been formed by the direct 
anion of their elements. 

Detection and estimation, — Mn is usually 
detected by the colour its compounds impart to 
a borax-bead, and by the ppn. of buff-coloured 
MnS by addition of NH^ sulphide to an alkaline 
or neutral solution of Mn salts. Mn is usually 
estimated gravimetrically by ppn. with NH^Aq, 
heating the pp. in air, and weighing as MnjO^. 
As MnOf is much usedjn technical chemistry it 
is necessary to have accurate and rapid methods 
for determining the quantity dl this oxide in 
specimens of Mn ores ; for descriptions of those 
methods, and also for other methods for estima- 
ting Mn, reference must be made to Manuals of 
Analysis, 

Manganese, alloys of. Several alloys of Mn 
have been prepared ; none has been made by 
directly alloying Mn with other metals. 

1. With aluminium, Wdhler a. Michel (A, 
116, 102) obtained a crystalline powder, having 
the composition MnAl^,, \iy fusing together MnCls, 
Al, and a mixture of NaCl and KOI. 

2. With copper. Alloys of Mn and Cu are 
obtained by reducing mixtures of MnOj and Cu 
with charcoal ; an alloy containing 25 ”p.c. Mn 
is white, fairly hard, very clastic, and tolerably 
easily melted (Allen, C, N. 22, 184). Alloys con- 
taining from 8 to 20 p.c. Mn resemble bronze 
(Valenciennes, C, R, 70, 607 ; v, also Schrottcr, 
D, P, J. 210, 865 ; Prieger, ibid, 177, 303 ; Gintl, 
ibid, 224, 653). 

3. With iron. Alloys of Mn and Fe, contain- 
ing from 8 to 80 p.o. Mn, are used in the manu- 
facture of steel, under the names of spiegeleiscn 
and ferromanganese. These alloys are prepared 

j by heating MnO.^ with iron tilings and charcoal 
in the blast furnace, or in graphite crucibles, or 
by reducing a mixture of FoO and MnCO, on the 
hearth of a Siemens’ furnace, and then fusing 
under a reducing flame. 

4. With mercury. An amalgam of Mn is 
obtained by vduoing MnCl^q by Na-amalgam 
(Giles, P.M, [4] 24, 828) ; also by electrolysing 
MnCljAq in contact with Hg (Kamsay, G, J, 66, 
632 ; Moissan, PI, [2] 31, 149). Alloys of Mn 
with Pb, Sn, and Zn are desgribed by Allen {l.c.] 
wi^alenciennes (l.c.). 

manganese, arsenates of; v, Vol. i. p. 309. 

Manganese, arsenide of. Mn and As com- 
bine when heated together to redness. An ar- 
wnide, approximately As^Mn., occtirs native 
(Kane, P. 19, 145). • 

Manganese, arsenite of; v, vol. i. p. 306. 

Manganese, boride of. By heating MUjO 
(v. Manganese t carbides of) with BjOjin a graphite 
oruoible, Troost and H^tefeuille obtained small 
gre^sh-violet crystals of MnBa (0. B. 81, 1263). 
^18 compound decomposes water at 100® and 
dis^lYes in acids vffth evolution of H ; it reacts 
Sid'nSf** to produce MnClj, boric acid, 

?**y*®**** bromides of. Only one bromide, 
KnBr^ has been isolated; the tetrabromide also 
porha^ps eitists io iolati9;^ 


Manoanous BBOums, MnBr,. Manganese 
di^omide. The hydrate MnBr2.4H20 Is ob- 
tained as clear, red, deliquescent, crystal^ by 
dissolving MnCOg in HBrAq, or by digesting Mn 
with Br (Balard, J. pr. 4, 178 ; Marignao, Ann. 
M. [6] 12, 7) ; crystallises in monocUnio fongs, 
a:6:c» •645:1:1*165 (Marignac). The anhydrous 
salt MnBr^ is obtained by heating powdered Mn 
in (fir vapour; it forms a rose-red deliquescent 
mass ; heated in air it gives Br and Mn^Oi* 
Thomsen gives the thermal data : — [Mn, Br*, Aql 
= 106,120 {Th. 3, 271). - 

Manganic dromidw, MnBr,. (Mangafnese te- 
trabromide). This compound perhaps exists in 
the green solution obtained by treating Mn,04 or 
MnOa with HBrgas and dry other; the solution 
is easily decomposed with formation of MnBr- 
(Nickl^s, C, R, 60, 79). 

Manganese, carbides of. According to Brown 
{J,pr, 17, 492), the compound MnC is obtained 
by heating Mn(SCy)o, and MnC^ by heating MnCy,. 
Troost and Ilniilefouille obtained grapliite-like, 
lustrous, crystals of Mn;,C by melting Mn in a 
charcoal crucible, and cooling slowly iC, B. 80, 
960). 

Manganese, chlorides of. The only chloride 
of Mn which has been isolated is MnClj. A solu- 
tion of MnOj or Mn^Og in cone, cold HClAq very 
probably contains Mn.^Cl<„ perhaps also %ome 
MnCl,. The existence of Mn01„ described by 
Pumas, IS very doubtful. 

Manganous criLoiiiDE, MnClj. Mol. w. 125*74, 
Rose-coloured crystals of MnClj.dlJ.^O are ob- 
tained by dissolving MnCO.,, or any oxide of 
Mn, in HClAq, and evaporating ; by heating the 
dried crystals in a stream of dry HCl, the an> 
hydrous salt, MnCl^, is obtained. MnCl^ is also 
formed by heating Mn, MnCOj, or MOjOi, in 
a stream of dry IICi, By heating very finely • 
powdered MriO.^ with half its weight of NH^Cl 
gradually to redness, MnClj is formed. MnClj is 
very deliquescent ; Brandes (P, 22, 2C3) gives 

S. at 10® 6216, at 31-25° =» 85*72, at 62-5® = 
122-22, at 87-5® = 122-22, and at l(V3-25o« 123-81. 

S. in alcohol at 11® = 50. S.G. of MnOI, - 2*478 
(Schroder), of MnCl^-dH^O = 1*913 (SchrSder), 
2-015 (Boedeker). The tetrahyd rated salt is 
isomorjihous with FeClj.dH.^O ; monoclinic, 
a:6:c=> 1*1409:1:1*6406 (Marignao, Ann, M, [6] 
15). All water is removed at 100®. Thomsen 
gives the thcnnal data: [Mn,Cl*] = 111,990 ; 
[MnCP,Aq] = 16,010 ; [MnCP,4IL,0] = 14,470 (T/h 
3, 270). Ilofued in 0, a crystalline oxide contain- 
ing 37 p.c. MnO^ is produced (Schulze, J.pr, [2] 
21, 407). MnCl.^ melts, in absence of air, at a 
red heat and sublimes at higher temperature, 
Scftt found V.D. at o. 1200®-1500® to be 132*8 
(Pr, E, 14, 410). 

MnCl,^ forms double salts with the alkali 
chlorides, of the compo-sition MnC1.^.2XC1.8H40, 
The best examined are those in which XnNH„ 
Bb, find Cs ; the NH^ salt contains one H^O only 
according te Rammclsberg {J, pr. 65, 181 ; con- 
firmed by Pickering, C, J. 35, 672). Hhe double 
salts are obtained by mixing MnCl^Aq or a solu- 
tion of an oxide of Mn in HClAq, with the alkali 
chloride, and evaporating slowly (v. Godoffroy, 

B. 8, 9 ; V. Hauer, J, pr, 63, 436), Another 
double salt MnC48Cu0.3H20, is formed by 
boiling MnO^Aq with powdered OuO, filtering, 
|tndoooling(Anm, 0. B. 106, 854). The double 
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ialt MnO4.Hg01,.4HaO, ia doscribed by Bona- 
florfl (P. 17, 181). f 

Manoamio ohlobide, ; and MANOAinESB 
tET^ioiiLOBiPE, MnCl4, Neither ol these chlorides 
has been isolated. Mn^O^ and MnO, dissolvn 
iiLcold cone. HClA.q to form deep-brown liquids, 
i^ioh slowly evolve Cl and after a time contain 
MnCl,. NickWs,(i4. Ch. [4] 6, 161), by passing 
HCl into ether iri which MnOj was suspended, 
obtained a green liquid, of varying composition 
and very unstable ; one analysis gave results 
k approximately agreeing with the formula 
MnCl4.1204H,u0.2Ha0. These results are quite 
inconclusive of the formation of MnCli (c/. 
Pickering, 0. J, 85, 672). Fisher’s experiments 
(C. 83, 409) led him to conclude that a solu- 

tion . of MnO, in cold cone. HClAq contains 
MnOl^ ; but the more complete experiments of 
Pickering {C. J. 35, 651) make it very probable 
that MnaClfi, and not MiiCl^, ia produced when 
either Mn^O, or MnO.^ is dissolved in cold cone. 
HClAq. •When the solutions are decomposed by 
adding water, the pp. varies in composition but 
may always be expressed as xMn0^.yilnOf x 
varving from 16 to 36 and y being usually 5. 
Pickering expresses the reactions of HClAq with 
MnjO, and MnO.j^ and the decomposition of the 
solutions by H;,0, in the following equations : — 
Mn,0, + 6I1C1 Aq = Mn,CJ„Aq + 

2MnOj 8HC1 Aq = Mn..Cl«Aq + Cl^ + 411,0. 

xMn,0ULq+2n,0«Mii0,+MnCl.Aq+4nClAq 1 
y3tfii,Cl,Aq-<- 8H,0 SnCLAq f * 

The average values of x and y are 4 and 1 re- 
spectively. Christensen [2] 35, 57) thinks 
that Mn,Cl„ is the product of the reaction of cold 
HClAq with MnO,; he supposes that some MnCl^ 
is produced at 10°. According to C., ether hold- 
ing HCl in solution produces a solution of 
Mn,Cl« when shaken with Mn^Oa. According to 
Vernon (C. S, Froc. 1890. 58), a solution of MnO« 
in oono. HClAq evolves less than half the Cl, at 
ordinary temperatures, required by the equations 
given by Pickering (swpm) ; at - 18° Cl is evolved 
very slowly, and at —20° only -35 p.c. of the 
available Cl comes off when air is drawn through 
the solution for two hours. Vernon thinks that 
MnCl4 ia the only higher chloride formed by 
dissolving MnOj, Mn..Oj, or Mna04 in cold cone. 
HClAq. 

Franke (cT. jrv. [2] 30, 38) obtained chloro- 
manganic acid, HjMnClo, by adding KMnO, 
to ether containing HCl, shaking with dry ether, 
and surrounding the deep-blue Uqutd thus pro- 
duced with a freezing mixture. 

ManOanesb hbptaciiloridr, Mu Cl, (?). Dumas 
(H. J, 7, 112 ; 8, 177) described a greenish gas, 
condensing at — 15° to — 20° to a green-brown 
liquid, produced by adding excess of co%o. 
H2SO4 to KMn04 and throwing in small pieces of 
fused KCl or NaCl ; he gave the formula MnCl, 
to this substance. Asohoff’s analyses of the 
compound proved the presence of 0 in itf and 
led to the formula MnOjCl (J.pr. 81^29). Thd 
exact composition of the substance is m>t yet 
settled. ^ 

Manganese, chromate of ; c. vol. ii. p. 155. 

Manganese, cyanides of ; v. vol. ii. p. 842. 

Manganese, ferri- and ferro-oyanides of ; v, 
Tol. ii. pp. 835, 839. 

Manganese, fluorides of. Two fluorides of 
Bfn hm been e^rtainlv isolated, MnF, and 
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Mn^f. The existenee in solution of^MnFi is 
donotful. Wohler obtained a gas by the reac* 
tion of HgSOf with a mixture of lQMn04 and 
EF. To this gas he ass^ed the o^mjMsition 
MnE„ but the composition of the substanoc 
cannot be regarded as settled. Niokl5s asserts 
the existence of Mn^F^. 

Manoanoub fluobidb, MnFf {Manganese dU 
fluoride). A reddish crystalline powder, ob* 
tained by dissolving MnCO, ^ excess of HFAq, 
and evaporating ; undecomposed by heating to 
redness (Berzelius). 

MnF, forms double compounds with SiF^t 
Ac. (Berzelius ; Stolba, C. 0. 1888. 292 ; Mar^ 
gnac, J. pr. 83, 202). These compounds, better 
regarded as silicofluoride, titanofluoride, efto., of 
Mn, have the compositibn MnXF^.OHjO, where 
X Si, Ti, or Bn ; they are isomorphous, crys- 
tallising in hexagonal forms, a:c » 1: *515 (Mari- 
gnac, Ann. M, [5] 15). There is also a ziroo- 
fluoride of Mn, MnZnF2.5H20,w4iich crystallises 
in monoolinio forms, a:b:c » 2*09:1:1*2516 l.c.). 

Manoanebb SEBQUiFLUOBiDE, Mn^F,. Crystals 
of Mn2Fe.6H,0 were obtained «by Christensen (/. 
pr. [2] 85, 57) by dissolving artificially prepared 
MnO, in HFAq, filtering through spongy Pt, 
evaporating, and placing over H2SO4. Boiling 
or diluting the solution of MnO^ in HFAq pro- 
duces an oxyfiuoride. * 

The doable salts Mn2F..4EF.2H20, 
Mn2F«.4NH4F, Mn2F,.4NaF, and 
Mn2F„.2AgP.8H20 are described by Christensen 
(lx. and ibid. p. 161). They are obtained by 
adding solution of the alkali fluoride to solution 
of MujOg or MnOg in HFAq, washing with water 
containing HF, and drying on Pt ; the Ag salt is ob- 
tained by dissolving freshly ppd. Ag^COj in HFAq, 
adding Mn^F, in HFAq, and evaporating. Ac- 
cording to Christensen, the salt Ma2Fe.4EF.2H,0 
is identical with the compound to which Nicklbs 
gave the formula MnF4.2EF (0. B. 65, 107). 

Manoanebe tetba- and hbpta- fluoridxo, 
MnF4 and MnF, (?!»' The former oompound was 
supposed by Nickles to exist in the solution of '' 
MnOa in HFAq (C. B. 66, 107) ; by adding EF 
or NaF the double salts MnF4.2K(Na)P were 
said to be formed. The investigations of Chris- 
tensen {J. pr. [2] 35, 57, 161) have made it very 
probable that Mn^F^, and not Mi^^, is formed 
when MnOj or Mn^O, is dissolved in HFAq 
(v. supra ; cf. Manganic chloride, supra). 

The formula MnF, was given by W5hler (P. 

% 619) to a purple-yellow gas obtained by adduifl 
cono. H.S04 to a mixture of 2 parts commeroifu 
K4Mn04 and 1 pAit CaF, in a Pt retort. The q;as 
dissolves in water to form HMn04Aq and HFAq, 
and on evaporation HF and 0 are evolved, and 
MnF, remains. The composition of the gas is 
still very# doubtful; no analyses are given in 
Wohler’s paper. 

Manoano-manganio fluobide, MuaFg. Ac- 
cording to Nicklbs (0. B, 67, 448), brown crystals, 
’having, the composition Mn2F^.10H3O, are ob- 
tained oj reacting on MnOg with warm HFAq 
and evaporating. 

Manganese, haloid eomp^imdi of. The com- 
pounds MnX. (X » F, 01, Br, I) have been isolated. 
Mn^F, has also been obtained in definite form. 
There are very strong reasons in favour of the 
existence of Mn^Gl, in the solutions obtained by . 
disBolving Mn^i or MnO| in qold ^onq. 
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97ha eiiStenMi even in edlntiont of tetra-haloid and then decomposed, the formation of higher 
oompoundSy MnX., is donbtfal. 'Kicklda claims oxides is prevented bj the NH^CI ; the residue 
to have obtained mangano-maDganio fluoride is washed and dried (Liebig a. Wdhler,P. 21^578). 
Mn^n corresponding with Mn^O^. The only 2. By heating any of tbiB higher oxides of Mn, 
haloiu compound of Mn which has been gasified very finely divided, to redness in a stream of H 
is MnOl^. The general formula MnX^ probably until the powder is green. Aocording to Wright 
expresses the atomic composition of the mole- a. Menke (C. J. 37, 28), pure MnO can be thus 
cules of the more stable naloid compounds of obtained, even from specimen# of MnOs contain- 
Hn ; the formula Mn^X* may or may not be mole- ing c. 10 p.c. of potash.— 3. MnCOj or MnaO. is 
oular. The existence of hepta-haloid compounds strongly heated in absence of air, and the pro- 

MnX, might be expected from the position of duct is then heated in II (Liebig, A, 95, 116). 

Mn in the periodic scheme of classification ; but 4. Deville (G. li, 68, 1U9) obtained MnO in bright 
the existence of these compounds is extremely green regular octahedra by heating MnO, in 
TOubtful. containing a very little HCl. 

Manganese, hydroxides of, o. Ma^iffa^tesCf Properties and Reactions. — A grass-green 
oxides and hydrated oxides of; tor HMnO, v. powder; Deville’s crystalline specimen (i;. swpra) 
MaiManesSf oxyadds of» formed lustrous, diamond-like, green regular oo- 

Manganese, iodide of. Mnl,. Obtained, tahedra. According to Moissan (A. Ch. [6] 21, 
with 4H,0, in rose-red deliguescent crystals, 199, 261), MnO prepared by reduction of higher 
isomorphous ]|fith MnCL^4H20, by dissolving oxides by CO at 140^ is pyrophoric. When pure, 
MnCO, in HIAq, and evaporating. Turns brown MnO does not oxidise by exposure to air (Wright 
when exposed to air and light; heated in absence a. Menke, C. J. 87, 28 note) ; but if iif contains 
of air, it is not decomposed ; heated in O it minute quantities of potash oxidation occurs, 
burns like tinder,^ evolving vapours of I. Thom- Heated in air or O, MiiaO^ is produced; if the 
sen gives the thermal data [Mn, P, Aq] =» 75,700 heating is done carefully till the weight is con- 
{Th. 8, 271). stant at dull redness, Mn^Oj is produced (v. Gor- 

Manganese, oxides and hydrated oxides of. geu, C. B. 106, 743). MuO nvlts at white heat 
The oxides MnO, Mn,04, Mn,0„ Mn0.j, probably in absence of air. It is not reduced by heating 
also MnO, and M^O„ have been isolated. A in Hor CO, or with C at 600°- 600° (Wright a. 
number of oxides intermediate between Mn^O, Luff, O, J. 33, 623). When heated in HjS, MnS 
and MnO^, having the general form icMnOa-l/MnO, and H^O are formed. MnO reacts with acids to 
also exist. Hydrates of most of these oxides exist, form manganous salts, MnX, (X^NO,, CIO,, 
but their stability is generally small. Mn,0,.HtO iSO„ SPO4, &o.). 

»H,Mn.p,is known; it is an acid. The acid Hydrate of makganous oxide, M nO.H^O. Oc- 
corresponding to MnO, (H^MnO,) has not been ours in small quantities in Sweden, in white 
isolated, but salts of this acid (manganatos) are crystalline tablets, as Prepared, as 

known. The oxides MnO, Mn304, and Mrip, small white hexagonal prisms, by adding 300 
are basic. MnO reacts with acids to form man- grm. KOH in 600 c.c. air-free water to an air-free 
ganous salts MnX, (X*=NO„ JSO,, Ac.) ; MnP, solution of 15-17 grm. crystallised MnCl, in 16^ 
forms manganic salts MujX,, which are readily c.c, air-free water, in a vessel filled with H or 
reduced to MnX, ; MUsO, does not form corre- coal-gas, heating to 160°, and allowing to cool 
spending salts, but with acids yields MnX, and (A. de Schulten, G. B. 105, 1265). Eapidly oxi- 
Mn^„ or in some cases ‘ MnX, and MnO,. dises in air. When a manganous salt is present 
Nickl^s, however, asserts the production of the compound 2MnO.Mn03.a;Hp is formed; 
Mn,F, by the action of HFAq on Mn,04 (v- when exposed to O for several years the product 
Ma-ngavw-mav^anio fluoride, p. 180). MnO, is MnO,.MnO (Gorgeii, 0. R. 108, 948). Wlien 
reacts with acid to form manganic salts Mn2X, NH,Aq is added to solution of a manganous salt, 
or manganous salts MnX,, according to tempera- MnO.II,0 is not ppd., as it is soluble in NH,Aq; 
ture. ^ It is possible that a few salts correspond- but this solution rtqndly absorbs O from the air, 
mg wth MnO, may exist, but their isolation is and after a time all tlie Mn is ppd. as hydrates 
doubtful.^ MnO, also combines with some oxides of Mnp,. The presence of NH4 salts hinders the 
more basic than itself to form manganites, salts oxidation process ; solutions of double NH4-Mn 
of tlie form ajMO.yMnO,. MnO, is very unstable ; salts are scarcely changed in air if free NH, 
not form salts. The existence of is absent. Thomsen gives the thermal data: 
(HnO,)p04 is probable. Wfth water MnO, [Mn,0,H«0] - 94,770 ; [MnO'^HSO]- 21,660; 
forms H,Mn,0,Aq and MnO,. Mn^O, is very [MnO'H^H»SO*Aq] = 26,480 (2%. 8, 271). 

^^able ; with water it forms permanganic acid, ^ Manoano-manganic oxide, Mna04. {Bed oxide 

“aMjfOg. ^ • . of manganese.) 

^0 .molecular weight of none of *the oxides Occurrence. — As hausmannite, in small 

of Mn is known with certainty, as none has brownish-black tetragonal forms, a:c - 1:1*1687 : 
been gasified. S.G. 4*8. 

Makoahoub oxipi, MnO. ^Manganese mon^ ^ Preparation.— 1. Pure MnCl^Aq is ppd. b/ 

mfoarwfe.) Ef.G. 6*09, crystallise (Bom- NajCOsAf, the pp. is thoroughly washed, dried, 
melsberg) ; 6*18, manganosiie (Blomstrand, B. 8, and ftien heated to whiteness for soryp time until 

the weight is constant (c/. Wright a. Luff, O. /. 

Occurren ^. — Ih small quantities, as manga- 83, 620, with Roissig, A. 103. 27). — 2. By strongly 
? bright green hexagonal forms (Blom^ heating MnCa04 in air (Lassaigne, A. Ch. [8] 40, 

^ 829).— 8. Crystals of were obtained 

1. Br heating to redness in a by Debray 1^ strongly heating a mixture of 
MnCl, and MnSO, and K,S04 in a Pt crucible (0. B. 62, 
with a little IIH4CI ; MnCO, li formed 985) ; also by passing a very slow stream of Hd 
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over amorphous Mn,04 heated to redness (Deville, 

0. B, 68, 199) ; also by kleping molten MnClg in 
an atmosphere laden with moisture (Oorgeu, 

O. 3796, 1044) ; also by melting amorphous 
Mn.Oi with borax (Nordenskjold, P. 114, 112 ; v, 
also Debray, Ann. M. [6] 1, 124 ; Sidot, G. E. 
69, 201; V. Hauer, 63,425 ; Ebell, D-P./. 
220, 64, 165). ^ 

It is generally stated that Mn304 is produced 
by heating any of the other oxides of Mn to red- 
ness in air; according to the experiments of 
‘Pittmar (C. J. 1804. 294) the composition of the 
product of heating MnO^ in a mixture of 0 and 
K varies according to the pressure of the 0 ; if 
the pressure of the 0 is about *19 atmos. the 
product is approximately MnyO,, while if the 
pressure of the 0 is greater than about *26 atmos. 
the product approximates more or less closely to 
Mn^O,. The experiments of Wright and Luff 
(0* J. 83, 620), on the effect of heating MnCOa 
in air, showed that unless the heating is con- 
tinued i(ft a long time and the temperature is 
kept very high the product contains more 0 than 
Mn,04. According to Gorgeu (C. li. 100, 713), 
finely powdered Mn304 can be oxidised to 
OjMnOa-pMnO, finally to Mn D^thy heating in air. 

Properties am? Reactions.— k reddish-brown 
solid powder; crystalline Mnj04 is brown. S.G. 
crystalline 4*850, amorphous 4*918. ^10364 is 
not changed when heated to a very high tempe- 
rature. It is reduced to MnO by H, CO, and C 
(Bell, 0. N. 23, 258; Midler, 136, ICO) ; re- 
duction by CO begins at c. 100°, by H at 0. 240 \ 
and by 0 at c. 420° (Wright a. Luff, 0. J. 33, 
620). Mn304 with cone. H.^SO, forms a solution 
containing MnSO^ and Mn3(SO,)3; when the acid 
is hot, only MnS04 is formed and 0 is evolved. 
With boiling IINO^Aq, Mn(N03).,and MnO^ are 
J produced. Hot cone. HClAq produces MnClg 
and evolves Cl. Fused with alkalis, alkaline 
manganate is fonned. Cl in presence of an al- 
kaline solution reduces an alkaline permanganate. 
The feactions of Mn304 with acids, KIAq, Ac., 
suggest the coit>titution 2MnO.Mn03 (Pickering, 
0. J. 85, 667). 

Hydkates or manoano - manganic oxidk, 
MujO^xHaO. Such hydrates appear to exist, 
but their composition varies. Gorgeu (C. R. 
84, 177) says a yellowish-green hydrate is formed 
by shaking an aqueous solution of a manganese 
salt with alkali in presence of air. Hydrates of 
Mn304 are also said to be fonned by placing 
finely-powdered MnO.., in excess of an ammonia- 
oal solution of MnCl^ and heating (c/. J. Otto, 
A. 93, 372). Velcy (G. J. 41, 63) obtained a 
substance nearly agreeing in composition with 
the formula 8Mn30,.3II.p, by heatipg 
eMnOj.yMnO.sH3O in H to 200°. 

Manganic oxide, MnjO,. {Sesq;ido3Me of 
manganese,) 

Occurrence.— ke brauniie in quadratic octa- 
hedra; S.G. 4*752 (Rammelsberg, P. 124, 513),, 
The hydrate Mn30,.H30 occurs natiLO &B^man- 
ganiie, ^ 

Preparation,— !. The pp.- ajpproximatoly 
Mn0.3.a5Hg0 — obtained by passing Cl into 
NajCOaAq holding finely-powdered MnCO, in 
suspension, is made into a thin cream with 
eono. HjS04 and slowly heated on an oil-bath to 
100°, at which temperature 0 is suddenly 
evolved, and the mass becomes thicker and 


greyish-violet in ooldur; it is then fieated to 
188° until it' is dark green. The impure 
Mnj(S 04)3 thus produced is placed on a warm 
porous plate, by which ^^64 is abC(orbed; it 
is then rubbed with cone. HNOjAq, free from 
‘HNOj, again dried on a porous tile, and then 
warmed to 130°. The Mnj(S04), thus produced 
is exposed to air, when it rapidly deliquesces to 
form a violet solution, which afterwards be- 
comes turbid from separation of MujOjJIjO 
(Mn.,(SO Ja -I- 4H4O = MnjO,.H30 + SHjSO J. The 
brown solid which separates is washed, dried at 
100° and then gently heated until the water is 
removed (Carius, A. 98, 63).— 2. According t!5 
Schroider (P. 107, 605), Mn30j is obtained by 
heating MnO.^, MnO, or,, Mn304 in 0 (but v, 
account of Dittmar’s experiments under Man» 
gano^manganic itxide, supra). Moissan says that 
artificially prepared MnOj goes to Mn.p, when 
heated in 0 to 230° {A. Ch. [5121, 232). Ac- 
cording to Berthelot (A. Ch, [oj 15, 186) and 
Knab, Mn.Oj is obtained by heating MnClj, 
MnBrj, or Mnij in air or 0. This oxide is also 
said to bo formed, with evOlution of 0, by 
passing HjO vapour over heated K3Mn04. 
Gorgeu (G. R. 108, 1106) obtained Mn^Oj by 
allowing ppd. MnCOj to remain in contact with 
aerated water for 10 ypars; also by exposing 
MnO.Iip to 0 in presence ti excess of a man- 
ganous salt; also by exposing solutions of 
SlnS04, MnCljj, and Mn(CjH80.J.i to sunlight. 

Properties and Reactions . — A black powder, 
S.G. 4*325 ; the mineral brauniie forms 
brownish-black, very hard, lustrous quadratic 
octahedra, S.G. i'752. Deoxidised at white heat 
to Mua04. Soluble in cone. HjS04, forming a 
reddish liquid, which evolves 0 on warnung, 
and then contains MnS04; boiled with dilute 
H3S04Aq or HNO,Aq, MnOj is separated, and 
manganous sulphate or nitrate goes into solution 
(Christenson, J,pr. [2] 28, 1). Soluble in cold 
cone. HClAq, forming a brown liquid, which 
most probably contains MUjCl, (v. Manganic 
chloride^ p. 180). 

MujOj is a basic oxide; the corresponding 
salts are not numerous, they are readily reduced 
to manganous salts. Mn.3(S04), combines with 
alkali sulphates to form alums. Mn^Oj reacts 
with hot HClAq, with KIAq, and other reagents, 
as if it were MnO.MnOj (Pickering, G. J. 36, 667). 
Laugier (G. R. 104, 1508) describes several com- 
pounds of MnjOs with SeOj, prepared by the re. 
action of MnOj withjHjSeOjAq. 

Hydrate op manganic oxide, Mn.4O3.BLO. 
Occurs native £3 maiiganite ; S.G. 4*335 ; iso- 
morphous with gOthite and diasporey the oorre- 
spouding Fo and A1 compounds. The prepara- 
tion of >Mn.X>3.HjO is described under Manganic 
oxide {vf" supra ) ; it forms a brownish-blaok 
powder. Warmed with cone. H2SO4 to 0. 100°, 
Mn.iS04)s is formed without evolution of 0 
^(Carms, A. 98, 5^). According to Carius {lx.)% 
Mn2O3.il.4O is not dissolved by dilute H3S04Aq 
even on gently wa'rming, but if a little MnO is 
present solution occurs in the cold. MnjO,.£^0 
is said by Hermann (P. 74, 903) to dissolve in 
^arlario acid, forming a brownish-red liquid, 
from which q;isnganouB tartrate separates on 
standing, the liquid becoming oolourleif and 
now containing formic acid and GO** In a 
stream of HjS, a Hktle MnS04 and also MnB 
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abd Mba^t Bra formed (Wagner, D, P. J, 195, 
632). Whan moist MnaOa.HaO is shaken with 
magtiesia alba^ KJOOp or NaaCO,, or even with 
water, and much ai(i nitrates are produced 
according to Keichardt {Hennehcrg^s J. filr 
Jjandwirthsch, 26, 167). 

Manoakesb peboxidE) MnOa* {Manganese 
dioxide.) 

Occurrence, — As pyrolusite; in iron-black, 
opaque, rather brittle trimetric crystals, a:b:c 
»» •776:1:1*066 ; S.G-. 4*82 to 4*97. The name is 
supposed to have been given from tlie use of 
the mineral to remove the colour from glass 
coloured by compounds of iron (7rCp = lire, and 
Av«iK*=wash out). 

Prcpa^ah'mt.— Pure^ MnCOa is dissolved in 
as small a quantity as x>o&sible of dilute 
HNOaAq, the solution is evapoAted to a syrup, 
which is heated to 160®-165® for some hours; 
the product is thoroughly wasned with boiling 
water, then drfed over H-^SOi, and heated to 
c. 180°-200°, until every trace of water is re- 
moved. Pure MnO-j is thus obtained, exactly 
resembling pyrolusite (Gorgeu, C. E. 88, 796 ; 
Wright a. Menke, C, J. 37, 45; cf. Schlosing, 
G, B. 65, 284 ; and Kuhlmann, JD.P./. 211, 25). 
Even if the Mn(N03')2 ^^ed contain a large 
quantity of KNO^, MnJ)^ practically free from 
K^O is obtained by ftiis method. 

Very many attempts have been made to 
obtain pure MnO, by ppn. from Mn salts ; e.g, 
by ppg. with BrAq in presence of Na acetate, 
by passing 01 into an alkaline solution contain- 
ing MnCO, in suspension, by reacting on a Mn 
salt solution with KMnO^Aq, Ac. The various 
methods have been examined by Gorgeu (O. B, 
88, 790 ; A. Oh. [3J 66, 153) ; Guyard {Bl. [2] 1, 
89) ; Hannay {O. J. 33, 269 ; cf, Beilstein a. 
Jawein, B. 12, 1530); Pickering (0. J. 35, 654); 
Volhard {A. 198, 318) ; Kessler {Fr. 18, part 1); 
Pattinson (0. J. 35, 365) ; Veloy (C. J, 37, 681) ; 
Wright a. Luff (C. J. 83, 504) ; and Wright a. 
Menke (C. J, 37, 22). T.^e outcome of the 
work is that pure MnO^ cannot be obtained by 
any of the ppn. methods; either the pp. is 
KMnO^.t/MnO, or, if all the Mn is present as 
MnO^, the pp. contains also K^O or some other 
base besides H^O. Volhard’s method— adding 
excess of KMnO^Aq to MnSO^Aq in presence of 
HNOj (exact quantities are given by V.) — gave 
all the Mn as MnO.^ accompanied by a small 
quantity of K^O (o. 3 p.c.), which could not be 
removed by washing ^W. a.JM., Z.c.). 

properties, —A black, or brownish-black, 
hard, crystalline powder. 8.G. 6-02. Heated 
to moderate redness, Mn^O, is formed ; 
heated to whiteness, Mn304 remains {cf, 
Mangano-may^anic oxide ; PrepdraVon^ p. 
182). MnO.^ is a conductor of olectritity ; it is 
strongly electronegative to the metals. Keacts 
with acids to form salts corresponding with 
MnO ; with cold cone. HClAg most probably, 
forms Mn,Cl^ • ^ • 

Reactions, — 1. Heated^ gi/es Mn^Oj at mode- 
? Mn,04 white heat.— 

^‘Mealed in hydfbgent or carbon monoxide^ is 
Kduced to MnO; reduction in H begins at 
190 , and in CO at o. 87® ; when heated with 
car^n reduction begins at c.' SSO® (Wright a. 
il»®’ 618),— 8. Heated with potassium 

ihloratSt O is evolved and MnO« and KCl remain ; 


a little Cl is evolved, and at one stage of the 
change KMn04 is produced. The reaction be- 
tween MnO.4 and KClOj probably produces 
KMnO^, Cl, and 0 ; the E6In04 then decom^sei 
to KMn04, Mn02, and O ; and the E2Mn04 reacts 
with Cl to form KCl, MnO,, ^ind O. The fal- 
lowing equations are given by McLeod as ex- 
pressing approximately the 'i^rious changes | 

(1) . 2MnO..+ 2KCIO3 = 2KMn04 + CL + 0, ; 

(2) 2 KMnb,-K.Mn 04 + Mn02 + 0.4; 

(3) K.,Mn04 + CI2 = 2KC1 f MnO* + 0., {v. McLeod, 
G, J. B5t 184 ; Hodgkinson a. Lowndes, C, N, 
59, 63; Fowler a. Grant, C. J, 67, 272; Bau- 
diimont, J. Ph, [1] 14, 84, 161 ; Warren, C. N, 
58, 217 ; Veley, T, 1888 [1], 271 ; Spring a. Prost, 
Bl. 1889. 340), — 4. With hot cone, sulphuric 
acid, MnS04 is formed and O evolved. — 5. With 
cold cone, hydrochloric acid, Mn,Cla is very 
probably produced ; on warming, 01 is evolved 
and MnCl.^ remains {cf. Manganic chloride, p, 
180). — 6. Heated with sulphuric acid and 
oxidisahle bodies, MnO.^ acts as an cxidiser; 
e.g. H2C2O4 is thus oxidised to CO^ and H.^O, — 
7. Not acted on by moderately dilute nitric acid 
alone ; but in presence of an oxidisable body, 
Mn(N03)3 Bnd oxidised products are formed, e.g, 
with HNOg and HCl, Cl is evolve^. — 8. Compounds 
of Mn^Os with SoOj, were obtained by Laugier 
{G.B. 104, 1508), by heating ppd. Mn0.^with 
selenious acid. — 9. With hydrogen peroxide and 
an acid, forms a salt of MnO and ILO and 
evolves 0 ; with hydrogc7v peroxide alone, O is 
evolved and the same quantity of MnO.^ remains 
as was originally used (v, Hydbooen peroxide ; 
Beactions 11 and 19, vol. ii. pp. 723, 724). — 
10. Heated with magnesium chloride, MnCL and 
MgO are formed and Cl is evolved.— 11. Fused 
with alkalis in presence of air or oxygen, man- 
ganates, Mk2Mn04, are formed (v. Mayiganates 
under Manganese, oxyncids of, p. 185). 

12. MnO,^ combines with a number of basic 
oxides to form salts of the form crMO.j/MnOj, 
known as manganites. According to GOrgeu 
{A. Gh. [3] 66, 153) MnO.^ decompos.es neutral solu- 
tions of many salts of Ca, Ba, Ag, and Mn, making 
tlie solutions acid to litmus and combining with 
the bases. From dilute solutions of K^COg 
and Na^COg MnO^ withdraws and combines with 
7 p.o. K3O, and 4*1 p.c. Na.^0, respectively, ac- 
cording to Gorgeu ; the manganites thus pro- 
duced approximately corre.spond with the for- 
mula M^O.lSMnO.^. According to Jollos {Ghem^ 
Zeitung, 1/, 1394) K^MnOj is obtained, as a 
brown -yellow solid, by mixing equivalent quan- 
titiesof K^MnO^ and C^H^O. Wright and Menke 
{G, J. 37, 22) have examined the potassium 
yn^ngayiitcs formed by ppg. MnO* in presence of 
K salts, by passing Cl into K.^COsAq holding 
MnCOg in suspension, by adding MnS04Aq to 
KMnO^Aq, Ac. ; they conclude that the amount 
of KgO ppd. in combination with MnOg varies 
according to the relative masses of the reacting 
bodies, thf temperature, the quantity of free acid 
preseht, Ac., and that it tends to tb^maximum 
5Mn0a.K20. W. a. M. failed to obtain 
8MnO2.K2O.3H.2O described by Stingl a. Mo- 
rawski {J.pr. [2] 18, 91) as produced by acting on 
KMn04Aq with a reducing agent such as SO., 
glycerin, or alcohol ; they say that K^O is ppA 
in combination with MnO^t but that the ratio of 
EgO to MnOg varies much. Weldon (C. N, 20^ 
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109) gave the formnlttCaO.MnO^ and 0a0.2Mn(^ 
to toe manaanites fonned by oxidising MnO.H.d 


by air in presence of lime. Mangamtes of toe 
lonn*M 0 . 6 Mn 02 , whero M»Oa, Ba, Sr, Zn, and 
Pb, are described by Bisler (Bl. [ 2 ] 80, 110) as 
produced by heating EMn 04 with slight excess 
of Various metallic chlorides, and washing with 
water. By heading metallic chlorides with 
MnOj, and then adding MnCl.^, Eousseau obtained 
fnanganiteSt which he classes as MO.OMnOj, 
MO-MnOj, and 2 M 0 .Mn 02 (C. li, 101, 167; c/. 
kWso Post, B, 12, 1484, 1537 ; Bammolsberg, B, 
8, 283 ; Bousseau, C. B. 102, 425, 616 ; 103, 261 ; 
104, 786, 1796). Various compounds of MnO with 
MnOy seem to exist ; these may be regarded as 
manganese manganites ; v. Oxides intermediate 
hetmeen manganic oxide and manganese per- 
ceeidet infra, 

18. while MnO, reacts as an acidic oxide 
towards the oxides of the more positive metals, 
it also reacts as a basic oxide with some acids. 
The usuakreactions of MnO, with acids are those 
of a basic peroxide {v. Reactions, 3 to 6 , supra). 
The salt MnO,. SO, is said by Fremy to be formed 
^ carefully reacting on Mn 02 ^H ,0 with cone. 
HgSO^, and allowing to stand in air ( 0 . B. 82, 
476).^ By adding ^MnSO, to a freshly prepared 
solution of PbiO, in acetic acid, as long as 
PbSO^was ppd., SchSnbein (J. pr. 74, 325) ob- 
tained a deep brownish-red liquid, which had 
strongly oxidising properties, and from which 
MnO, separated on standing, or more quickly on 
boiling. SchOnbein thought that this liquid 
contained an acetate of MnO.„ but he did not 
succeed in isolating this salt. 

Htdiuties or uakganese peboxide. When 
approximately pure MnO, is ppd., by oxidising 
manganous salts in alkaline solutions, or by re- 
actions between manganous salts and perman* 
^anates, or by decomposing KMnO^Aq by H^SO, 
or HKO,, the pp. always contains water ; but it 
is very doubtful whether any definite, and fairly 
stablef hydrate of MnO, exists. When the pro- 
cess of fonnati 9 n results in ppn. of all the Mn 
as MnO, the composition of the pp. approxi- 
mates to MnO,.HjO, but this body loses water in 
dry air (v, Wright a. Menke, 0. J. 37, 22). 
When the whole of the Mn is not ppd. os MnO,, 
the pp. consists of compounds of the form 
a;Mn0|.vMn0.ffH,0 containing variable quanti- 
ties of metallic oxides according to the condi- 
tions of formation. It appears to be possible to 
obtain hydrates which are stable for fiiany hours 
within definite limits of temperature, but these 
liydrates are of the form a;Ma 02 .vMn 0 .rH ,0 
(v. Veley, 0. J. 87, 681 ; 41, 66). 

Bd/erences.— The followingpapers contain th? 
chief experiments bearing on the formation and 
composition of supposed hydrates of MuO,: — 
Bammelsberg, B, 8, 233 ; Fremy, 0. B. 82, 1231 ; 
Van Bemmelen, B, 18, 1466 ; Gorgeu, A, Ch. [3] 
66,164; O.B. 108, 948; VonHauer, lF.i4.B.U3, 
468 ; Beisig, A, 103, 206 ; Bdttcher, /. pr, 76, 
286 ; Guyitfd, Bl, 6, 81 ; Morawski a. St\ngl, 
J.pr, [2] 18, 90, 97; Volhard, A, 198, 818; 
Buokow, D. P. J, 177, 23i;; Wernicke, P. 141, 
116 ; Veley, 0. J. 87, 681 ; 41, 66 ; Pickering, 
a, jr.86, 654; Wright a. Luff, C. /. 88, 604; 
Wright a. Menke, 0. J, 87, 22 ; Franks, J. pr. [2] 
86, 166, 461. 
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OXIDB AHD KANOiNBSB^PBROXtDi, Tbefe Ozldet 
belong to the general formula «MnOa.y 2 dnO. 
The composition of the pp. obtained by adding 
water to solutions of MnO,^ Mn^Ojinceold cone. 
HGlAq varies between 16 Mn 03 . 6 Mn 0 and 
86 Mn 03 . 6 Mn 0 (Pickering, C, J, 86 , 659). By 
passing 01 for a limited time into eolation 
of Mn acetate, Veley obtained a pp. approxi- 
mating in composition to 6 Mn 0 ,.Mn 0 .a;H 20 
(0. J. 37, 681 ; 41, 66 ) ; by heating this pp. in a 
current of air, the compound llMnOjt.MnO.H 3 O 
was produced ; and by heating the first com- 
pound in 0 , the body produced had the com- 
position 23 Mn 0 ,.Mn 0 . 2 H 30 . Wright a. Menld^ 
(C, J, 87, 22 ) obtained a number of bodies 
a;Mn 0 ,.?/Mn 0 .a;H 20 by various processes of oxi- 
dising manganous salts, and reducing perman* 
ganates ; in evoi?y case, however, K,0, or other 
alkali, was held in combination. Further ac- 
counts of these intermediate opdes, many of 
which were probably mixtures of the better de- 
fined oxides of Mn, will bo found in the memoirs 
referred to under Hydrates of ifANOANESB per- 
oxide {v, supra), especially in'’ the memoirs of 
Oorgeu. 

Manoanesb tbioxide, MnO,. This com- 
pound is formed, in very small quantities, by 
slowly dropping a solutioivof KMnO^in cold cone. 
H^SO, ( 0 . 6 grams KMnO, in^lOO c.c. H^SO,) on 
to dry Na^CO,. The Na,CO, is placed in a dis- 
tilling^ fiask surrounded by cold water. The 
fiask is connected with a (J'tube filled with 
fragments of glass, and surrounded by a mixture 
of ice and salt, and this tube is connected with 
another (J-tube containing a little dilute 
HjSO^Aq. As each drop of the green solution 
of KMnO, in H^SO^ falls on to the Ba^GO,, a 
pink cloud is formed ; the cloud partly condenses 
in the first (J-tube, and part of it passes on and 
is dissolved in the HBO, in the second tube 
(Franke, 0. J, [ 2 ] 86 , 81, 166 ; v. also Thorpe a. 
Hambly, 0, J, 63, 176). Only a very small 
quantity of MnO, cah be obtained. It appears 
as a reddish, amorphous, deliquescent mass. It 
slowly decomposes at ordinary temperatures, 
but is fairly stable if surrounded by ice and 
salt (T. a. H., I, c.). MnO, is decomposed by 
water yielding HMnO^Aq and Mn 03 (T. a. H.) ; 
according to Franke, H-MnO, is produced, but 
quickly decomposes to MnO„ 0, and HMnO,, 
and probably also H^Mn^O,. MnO, dissolves in 
cone. H,SO„ forming a ^oen solution. Franke 
thgnks this liquid contains (MnOJ^SO,. MnO, 
dissolves in KOHAq, forming KaMnO,. Mnp, 
liberates I from HI, and acts on Hg sii^arly to 
ozone (T. a. H.). 

Manganese iiEPTOXiDB,Mn 30 ,. {Permanganie 
anhydride.) Vhis oxide was obtained by Thenard 
{0, B. 42, 382). Its composition was determined 
by Aschoff {J.pr, 81, 84). Pure KMnO,, free from 
01 compounds, is added little by little to cone. 
,,^, 804 , S.G. 1*846^ kept cold by a freezing mix- 
ture. T<. the green solution thus obtained a few 
drops of water are *added, when MiiiO, alowW 
separates in dark reddish-brown oily drops. If 
acid of the composition H.,S 0|.^20 (S.G. 0 . 1*78) 
ip used, oily drops of Mn^O, are formed without 
addition of water. According to Franke ^.pr, 
[ 2 ] 86 , 81), a solution of KMnO, in cone. 
contains (Mn 0 J 3 S 04 , and this is decomposed by 
a little water, ^ving Mn 30 , and H 3 SO 4 . 
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Tetfell 1862. 40} prepares BfiiaO, by 
dissolving KBin04 in well-cooled H2SO4. con- 
taining water in the ratio HsS04:i^0| placed in 
astoppcged retort, Uie beak of which passes into 
a glMS balloon sanrounded by a freezing mix- 
ture. Corks or organic material mast not be 
used in any part of the apparatus. He heats 
the retort to 60®-G5® (not over 70®), when 
porple-red vapour is evolved and condensed to 
a thick greenish-black liquid, which is Mn^O,. 
Only a few drops of Mn^O, can thus be prepared 
at a time. As soon as a certain quantity collects 
in the balloon, decomposition occurs, with slight 
% detonation (v. also Spiess, J. w. [2] 1, 421). 

P. Thenard {J. 69, 68) describes Mn^O, as 

a dark olive-green liquid, with a smell recalling 
01 compounds and ozone. Aschoff {J.pr. 81, 34) 
describes it as dark brownish-red oily drops, 
which do not solidify at -“20°. Mn^O, slowly 
decomposes in air at ordinary temperatiiros, 
with evolution of 0. It may be heated to 
60°-65°, under reduced pressure, without vola- 
tilising ; at a somewhat higher temperature it 
is suddenly and violently decomposed to MnO, 
and 0. MnaO, is very hygroscopic. It dissolves 
in water to form a purple liquid, probably con- 
taining HMn04. Thi% liquid is slowly decom- 
posed on warming into MnO.^ and 0. Mn^O, 
dissolves in col(> coiio, H2SO4, apparently with- 
out decomposition, to form an olive-green liquid 
(this liquid contains (Mn0,)2S04 according to 
Pranke, J, pr. [2] 36, 31). MngO, is at once de- 
composed by contact with small quantities of 
MnO„ AgaO, or HgO (Aschoff, U c.). MuaO, is 
a powerful ozidiser. It inflames paper or alcohol. 

Manoanbsb TETRoxiDB (?). Fianke {J.pr, [2J 
36, 31, 166) states that a blue gas is obtained by 
leading air or COa, saturated with water at 
40°-60®, over the green liquid formed by dis- 
solving EMn04 in well-cooled cone. EL^SO^. To 
this blue gas he gives the formula Mn04. Thorpe 
and Hambly repeated Franke’s experiments (<7. 
J, 53, 178), but failed tocobtain any indications 
of the formation of a blue gas. 

Manganese, oxyacids of, a7icZ their salts. 
Two series of salts derived from oxyacids of Mn 
are known— the manganates M*2Mn04 and the 
permanganates M*Mn04. The acid correspond- 
ing to tl^ manganates, viz. H2Mn04, has not 
been isolated, but its anhydride MnOj is known. 
The anliydride of permanganic acid, viz. Mn207, 
is known, and the acid itself has also probably 
been isolated. 

Manganates, Mi2Mnt)4« derived from the 
•hypothetical acid H2Mn04. • The anhydride of 
this acid, viz. MnO,, is known. A solution of 
this oxide in water perhaps contains HgMnO., 
but it decomposes almost at ono« to HMn04 and 
MnO, (u. Manganese trioxide^ p, J84). When 
an acid is added to solution of a manganate, the 
manganic acid produced at once decomposes 
to permanganic acid and MnOj. This change 
occurs oven when QO, is pt&sed into^lutioif 8f 
a naanganate. The mange nates are isomorphous 
with the sulphates. 

The fact that the product of fusing together 
pyrolusite, potash, and saltpetre dissolved in 
water to form a green liquid, which became blue, 
violet, and then red, on addition of much water, 
was known to Soheele. To the green substance 
Beheele gave the name * Ohainisteofi mineraleJ 


Ohevniot and Edwards, in 1817, showed that 
the green substance was a definite compound of 
potash with an acid of Mn {A, Oh, [2J 4, 287 ; 
8, 337). Forchhammer {Annals of Phil. 16, 
310; 17, 160) and Frdknherz (P. 81, 677) in* 
vestigated the manganates. Mitseherlich, in 
1830, showed that two salts Are obtained b}ethe 
action of alkali on pyrolusite in presence of air 
or alkali nitrate (P. 25, 287).* 

Manganates of the alkalis and^ alkaline 
earths are obtained by heating MnOg with EOH, 
CaOaHj, Ac., to 0. 160° in absence of air, or tc^ 
higher temperatures in presence of air, or bV 
strongly heating any Mn salt with KOH, 
CaO-Hj, <fec., in presence of 0 or an oxidiser, 
e.g, KCIO3. K2Mn04 and Na2Mn04 dissolve with- 
out decomposition in water containing alkali. 
In pure water, KMn04 or NnMn04 is formed and 
Mn02 ppd. Solutions of the alkali manganates 
are decolourised, with ppn. of Mn02, by easily 
oxidised bodies, e.g. SO^Aq, As^O^Aq, H2SAq, or 
ferrous salts. Ba and Sr manganates are in* 
soluble in water. * 

Barium manganate BaMn04. A dark- 
green powder. S.G. 4‘85. Insol. water. Un- 
changed in air ; decomposed by acids. Pre- 
pared by calcining Ba(NOj)2 with MnO.^, or by 
projecting finely-powdered KInOa into a molten 
mixture of KOlO, and BaO^H,, washing with hot 
water, and drying. By heating Mnf)2 with 
Ba(N03)2, BaMnO, is obtained as a green powder 
consisting of minute hexagonal crystals (Forclu 
hammer. Annals of Phil. 16, 130; 17, 160; 
Kosensiiehl, J, Ph, 46, 544; Sohafavik, J, pr, 
90, 16). The salt is also obtained by digesting 
Ba(Mn04)2 with BaOAq. 

Didymium manganate DyMnO,),. A 
black powder; insol. water. Obtained by heat- 
ing for 30 minutes 1 pt. MnOj with 4 pts. DiSNOg 
and washing with water (Frerichs a. Smith, A- 
191, 353). 

Lanthamim manganate La2(Mn04)j. 
Resembles the Di salt; prepared similarly 
(F. a. S. I.C.). 

Potassium manganatc'lLf^lnO^, 

Formation. — 1. A mixture of equal parts of 
finely-powdered Mn02 and KOH is heated to 
bright redness in air, or in 0; 3Mn02-l-2K0H 
= K2Mn04 + Mn^O, + IL,0. K2Mn04 is formed by 
heating MnO^ and KOI! in absence of 0 to c. 
160® (Beketoff, Bl. 1, 43) ; the reaction occurs 
in N at 0. 180" (Elliot a. Storer, P. Am. A. 6, 
192). If# the mixture is heated above 180® O 
must bo present, because at 0. 190° KjMnO, 
is decomposed with re -formation of MnO,.— - 
2. By boiling cone. KMn04Aq with EOHAq; 
2KMn04Aq + 2KOHAq = 2K2Mn04Aq + H«0 O 
►(Aschoff, J. pr. 81, 29). According to Thenard 
(J. pr. 69, 68), this reaction only occurs when 
the KOH contains some oxidiaable substances, 
e.g, a little organic matter. — 3. By long-continued 
heating KMnO, to 240° ; 

2KMnQ, - KjMnO, + MnO, + O, (Thenard, 

4.# By musing any oxide of Mn with KOH m 
presence of O, or an oxidiser suebeas KCIO^. 

Preparation.— 2 pts. KOH are dissolved in 
the smallest quantity of water, 1 pt. KOlO, and 
2 pts. very finely-powdered MnOj are added, the 
mixture is dried, and then heated, nearly to 
redness, for a long time in a Pt dish ; the fused 
mass when cold is treated with a little water, 
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the cone, green solution is decanted, after stand- 
ing until quite clear, and isvaporated in vacuo 
over H-SO^. 

Properties and Dark-green crys- 

tals; womorpliouB with K2SO4 and KjCrO^. 
Soluble in water containing KOH without de- 
oomfosition ; dissolves in pure water with 
decomposition to HMnO^Aq and MnO^. Dilute 
acids, even COj, quickly decompose K^MnO^, 
forming K permanganate and a manganous 
salt ; e.g. with H^SO^ ; — SK^MnO^Aq + 4H2SO, Aq 
^ 2K8Mn20BAq + MnSO^Aq + SKjSO^Aq + dH^O. 
Heated in CS-j, MnS, CO2, and polysulphides 
of K are formed (Miiller, P. 127, 404). Heated 
in a stream of water-vapour, Mn^Oi, KOH, and 
0 are produced 

pK^MnO, + 2H2O = Mn-A + 4KOH + 30). By 
uising MnOa with KOH in air, and then passing 
water-vapour over the product, then again fusing 
the products together, and repeating these pro- 
cesses, 0 may be obtained from the atmosphere. 

Sodiuw, wan<7ana/eNa2Mn04.10Hp. Ob- 
tained by long-continued heating equal pts. 
finely-powdered MnOj and NaNOg, boiling with 
water, filtering, and allowing to cool (Gcntele, 
J. jpr. 82, 68). Said to form colourless crystals, 
resembling Glauboi;’s salt, and to dissolve in 
water with partial decomposition to form a green 
BolutioT^, 

Permanoanio acid and Permanoanates. The 
acid HMn04, or HoMn.Pg, has probably been 
isolated ; a series of salts derived from this acid 
is known. Permanganic anhydride, Mn^O,, is a 
very unstable liquid; it dissolves in water to 
form HMnO^Aq, which slowly decomposes to 
MnO, and 0. Permanganic acid and its salts 
readily part with 0, and hence act as energetic 
oxidisera. The permanganates are isomorphous 
with the perchlorates M'CIO^; they are purple 
i%d ; all are soluble in water, the least soluble 
is the Ag salt. These salts are produced by 
the action of dilute acids, or of Cl, on the man- 
ganateff; or by the reaction of several oxidisers, 
e.(7. Pbj04 and dilute HNOaAq, on Mn salts : — 
(Tamm, J, 1872.* 910; Frosenius, Fr, 11, 415, 
426; Crum, A, GO, 219; Gibbs, Am. 8. [2] 14, 
204; Chatard, 0. N. 24, 196; Picliard, O.P.75. 
1821 ; Deshaves, Bl, [2] 29, 641 ; Volhard’, A. 
198, 864 ; Rose, P. 105, 289). KMnO^ is re- 
duced to EsMnOj by boiling cone. KMn04Aq with 
potash (c/. Potassium manganatb. Formation 
No. 2, p. 186). Solutions of permanganates are 
decomposed by NHjAq with separation of 
jcMnO^-j/MnO ; they are reduced to manganous 
salts by HNO,Aq, fairly cono. HOlAq, SO^Aq, 
Na-jS^OtAq, many organic compounds, Ac. 
H2SO4 decomposes solid permanganates with^ 
separation of MnO.^ and evolution of O. Solu- 
tions of HMn04 and KMn04 absorb the green 
and yellow-green rays of the spectrum ; the 
absorption-spectrum has been examined by 
Lecoq de Boisbaudran (Spectres luinineux, p. 
108). According to Vogel (B. 8, 163^) 57^^ 
pt. of Mn may be detected, in presence of *Oa 
and Fe comtiounds, by boiling with PbOg or 
PbA and dilute HNOjAq free from Cl com- 
pounds, and examining the absorption -spectrum 
of the solution (of permanganate) produced. 

Ammonium permanganate NH4Mn04. 
Resembles KMuO^, with which it is isomor- 
phous; V. sol. water; decomposed by gently 


• 

heating. Prepared by nibbing together A%MnO| 
pd NH4ClAq in the ratio AgMn04:NH4Cl, filter- 
ing, and evaporating at the ordinary temperature 
over H2SO4 ; also by decomposing BaMnO. by 
(NH4)2S04 (BSttger, N. R, P.25, 116). 

Barium permanganate BaMnO^, Small* 
hard, rhombic ootahedra; almost black, with 
violet sheen. Prepared by adding excess ol 
H^SiFjAq to KMn04Aq, filtering from K^SiFg 
through asbestos, saturating wj^h BaOAq con- 
taining BaO-A in suspension (BaCO, should not 
be used as it causes ppn. of Mn0a.a;H20), de- 
canting from BaSiFg, and evaporating (Rousseau 
a. Bruneau, C. B. 93, 229). Bdttger (N. R. P. «' 
26, 116) prepares BaMn04 by dissolving in water 
the product of the fusion of ^ pts. KOH and 1 pt. 
MnOo, filtering, and adding BaCl^Aq until the 
green colour of the liquid disappears; ho col- 
lects the violet-blue pp., and washes it with cold 
water till the washiligs begin to appear reddish ; 
he heats this pp., which is Ba(Mn04)2, with 
water, passes in CO.j till the liquid is purple-red, 
filters from MnO^, and evaporates. 

Calcium permang anat6*CMn0^.5B.^0» 

A crystalline, deliquescent mass; prepared by 
decomposing AgMnO, by CaCl^Aq, following 
directions given for obtaining NH4Mn04 (v. 
supra). 

Cobalt permanganate tiocs not seem to 
have been isolated; but Klobb has prepared 
several luteo-cobaltic permanganates, viz. 

Co2(NH,).,(Mn04)4, Co2(NH3),2Cl4(Mn04)2, 

C02(NH3)j2Br4(Mn04)a (C. R. 103, 384 ; Bl. [2] 48, 
240). 

Potassium permanganate KMn04. 

Formation. — 1. By fusing together KOH and 
an oxide of Mn in the air or with KC10„ dis- 
solving the KoMn04 in water, passing in CO,, 
filtering from MnO.^, and evaporating 
(3K2Mn04Aq-H2C02 = 

2KMn0,Aq-f-2K2C03Aq + Mn02). — 2. By warm- 
ing solution of a Mn salt with KjCO, and 
KClOAq. — 3. By melting MnO.^ with KHO, making 
a cone, solution of the fused mass, adding 
saturated MgS04Aq, and filtering 
(3K2Mn04Aq + 2 MgS 04 Aq 

«= 2KMn04Aq + 2K2S04Aq + 2Mg0 + MnO,) 
(Tes8i6 du Mothay, D. P. J. 186, 231),— 4, By 
passing Cl into a solution of the fuse^, mass ob- 
tained as in 1 and 3, and evaporating (Stadeler, 
J.pr. 103, 107) (2K3Mn04Aq-t-Cl2 
«2KClAq + 2KMn04Aq). 

Preparation. — A mi^tture of 2 pts. KOH and 
1 pt. KCIO3 is melted in a thin sheet-iron cru- 
cible; the crucible«is removed from the lamp,** 
and 2 pts. very finely powdered and sifted MnO, 
are added, little by little ; heating is then con- 
tinued, wi^i stirring, until the mass gets quite 
hard ; the temperature is then raised for a short 
time to full redness; when cold, the mass ia 
broken up, and boiled with so much water that 
no crystals separate on cooling (0. 40 pts. water 
fo^ 1 pt. KCIO3 use'd) ; a rtpid stream of well- 
washed CO, is passed into the boiling liquid 
until a drop placed on paper makes a red stain 
(showing no green at the edges), the outer part 
of which soon becomes brown. After cooHng; 
thb greater part of the liquid is poured off, the 
rest is filtered (frbm MnO,) through glass-wool, 
and the whole is evaporated until a drop placed 
on a cold surface quickly deposits crystala* 
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After Binding 12 to 24 flours the greater part 
of the KM11O4 separates out; a little is obtained 
by further evaporating the mother-liquor. 100 
grnis. p^olusite gifre about 30 grma. KRhi04 
/BOttaer. J, pr. 90, 166 ; for modification of this 
method, v. Griiger, pr. 96, 169 ; Wohler, 1\ 
27 626 ; Gregory, P/i. 21, 812 ; Mitscherlich, 
p.’26, 287 ; Elliot a. Storer, P. Am, A, 6, 192). 
B6ohamp (A, Ch. [3] 57, 293) heats MnO.^ with 
KOH, and oxidises by passing 0 over the fused 
mass; he then dissolves in water, passes in CO., 
and evaporates. 

Properties, — Dark purple -red, almost black, 
\hombio crystals; a:6:c = *79523:1: ’0478. 8.G. 

2*71 (Kopp). Isomorphous with KCIO^. S. at 
16® <» 6*25 (Mitscherlitfh). Decomposed by heat, 
giving K.^Mn04 and O. Pure cone. KMnO^Aq 
can be boiled without changd; in presence of 
oxidisable bodies KMn04Aq is quickly reduced. 

Reactions,^!, Heated to 240°, MnO.^, KaMnO „ 
and 0 are proaueed(Chevillot a. Edwards, A, Ch, \ 
[2] 4, 290). At higher temperatures a:Mn0..2/K.0 j 
is formed (Kousseau, G. li. 104, 786). — 2. Snl- 
phuric or nitriS acid separates IlMnO^, whicli ; 
decomposes with evolution of O and ppn. of 
MnOa, MnaOa, or a;Mn02.2/Mn0 ; with consider- I 
able excess of warm HjSO^Aqor HNOgAq, MnSO^ | 
or Mn(N03)2 ia produced. Cold cono. H.SO, dis- 
solves KMnO^, forming a green liquid, from 
which a few drops of water cause separation of 
MnaO, {cf. Manganese heptoxide, p. 184 ; v. also 
Manganese trioxidey p. 184), — 3. JTydrochloric 
acid in excess forms MnClg and evolves Cl. Dry 
HCl evolves Cl, and forms H^O, KCl, Mn20j,.a;H.p, 
MnClj, and probably Mn^Clo (Thomas, C, J, 
33, 372).— 4. Sulphuric acid and oxidisable 
bodies either separate MnO., or a^MnO.^.t/MnO, 
the oxidisable body being simultaneously oxi- 
dised ; or if there be enough acid to prevent ppn. 
of a;MnOj,.2/IMnO, MnS04 is formed. With 
H.AO4 and H2SO4, CO2 and H.O (besides 
and MnSO^) are produced {cf. Berthclot, A. Ch. 
[6] 21, 176; Harcourt, O.V. [2j 6,460; Jones, 
C. J, 33, 95). Harcourt {l.c.) represents the re- 
action thus : 

2 KMn 04 Aq + 3H.804Aq + 5H2C20,,Aq 

ASO^Aq + 2MnS04Aq -h IOCO 2+ SH^O. 
Jones {l.c.) says that H.Of E.C.O,, and MnC204 
are at fiist produced on adding KMn04Aq ; 
to H2C204Aq, and that further addition of : 
KMn04Aq forms K^COj, i^pts. Mn^O^, and ; 
evolves CO^ and O. Alcohol gives K acetate and j 
a pp. containing MnO^, and K^O; glycerin 

mves a similar pp. and forms K^COa (Morawski 

а. Stingl, J. pr, [2] 18, 78 ; cf. Berthelot, Z.c.). — 

б. According to Aschoff {J. pr. 81, 29) cono. 
KMn04Aq is reduced to K2Mn04 by boiling 
with potash solution (2KMn04*^q -¥ 2KOHAq 
= 2K2Mn04Aq + H^O + 0) ; Thenard* {J, pr, 69, 
68) says that this action does not occur unless ' 
traces of oxidisable substances, e,g, organic mat- 
ter, are present.— 6. KMnp4Aq acidified 
H,S04 reacts with ftydrogen peroxi^ to form 
H,0, 0, and MnS04. At low temperatures, c.l2°, 
the KMn04 Is decolourised, but O is not evolved, 
according to P. #henard iC, R. 75, 177) ; Ber- I 
thelot {A, Ch, [6] 21, 176) thinks that H.4O3 g) 
11 formed (v. also Swiontrowski, A. 141, 20o; 
Aschoff, P. Ill, 217).— 7. KMn04Aq is decom- 
posed with separation of MnO,, Mn^O:,, or 
»MnOj.pMuO, by ammonia (CloSz a. Guignet, 


a. P.47, 710; Wohler, A. 136, 256; Wanklyn 
a. Gamgee, C, J, [2]l 6, 25 ; Tamm, G, N. 25, 
47) ; by hydrogen (Jones, G, J. 33, 96 ; Wanklyn 
a. Cooper, P. iJ/.[5] 0, 28^ ; hy phosphine t(B-shie ^ 
and stibhie (Jones, l.c, ; Schobig, J, pr, [2j 14, 
239; Parsons, C. N. 1877. ^36); by chlorine 
dioxide [CIOJ (Fiirst, A, 206, 75). -8. With 
potassium sulphocyanide^ 8-^^ KCNO are 

pioduced (Morawski a. Stingl, J, pr. [2] 18, 78). — 
9. Sodium thiosulphate in boiling solution is 
wliolly oxidised to Na;.S04 by fairly cono. 
KMn04Aq; if the KMnO,Aq is very dilute from* 
1 to 2J p.c. Na^S-A remains (Glaser, M, 7, 651). 

Comhinalion. — From cone, mixed solutionsof 
KMn04 and K,^rnO, the salt KMnOj.K,Mu04 
separates in small, six-sided, morioclinic tablets 
(Gorgeu, J.pr. 80, 123). 

Sodium permanganate NaMn04.3H.A 
Formed similarly to KMn04; or by the reaction 
between AgMn()4 and NaClAcp V. sol. water, 
and hence obtained in crystals with difiiculty. 

Silver permang anate AgMi^. Mono- 
clinic crystals. S. *91 in cold water. Obtained 
by mixing cone, warm KMnO.,Aq w’ith AgNO;^q, 
and allowing to cool (Dewar a. Scott, Pr. 35, 
44). Klobb (C,R. 103, 381) obtained AgMii04.2NIl3 
by saturating KMriO,Aq wdtji NH,, and then 
adding an equiviUeiit quantity of AgNO.,. 

Pennanganates of copper, didymiinn (Fyerichs 
a. Smith, A. 191, 354), lanthanum (F. a. S., f.c.), 
leadf lithium, magnesium, strontium, and zinc, 
have been isolated. 

Permanganic ac iifZ,HMn04. Tlie solution 
obtained by decomposing powdered Ba(Mn04)g 
by an exactly equivalent quantity of H2S04Aq, 
contains tliis acid. Hiinefeld {Schweigger's 
Jahrb. dcr Ghent, und Phys. 30, 133) says that 
the acid can bo obtained, in indigo-like crystals, 
by washing Ba(Mn(),)./ with hot water, wherebj^ 
it is decomposed to MnO.^ and BaMn04, filtcringf 
adding exactly enough phosphoric acid to decom- 
pose the Ba salt, heating to G0°-100°, filtering, 
and evaporating at a low temperature: (No 
analyses are given.) 

Manganese, oxychlorides of. Several oxy- 
chlorides of Mn appear to exist, but they have 
not been satisfactorily examined. P. do Saint- 
Gillcs (C. B. 55, 329) says that MnCl,.3Mn A ia 
formed as a black powder, resembling MnO., by 
heating to 280°, in a partially closed vessel, a 
mixture of MnCI.^ and NuNO,,. Gorgeu [A. Ch, 
[6] 4, 515) obtained an oxychloride, to which he 
pvovisiontffiy assigned the formula RInCl.j.MnO 
by heating MnCl, in water vapour. According 
to Aschoff (,7. p7-.'81, 29) the gas which Dumas 
obtained by adding pieces of fused KCl or NaCl 
Jp a mixture of K^IuO^ and cone. 11^804, and 
which he said was MnCl., is j.iobablyan oxy- 
chloride having the composition MnOaCl. 

Manganese, oxyflnoride of. According to 
NickKis (C. 1^.05, 107) the compounds MnOF.KP 
aifd Mn.40F2-2hF are 1)1x1., when solution of MnO, 
in ethei:»al HCl is poured into boiling KFAq or 
NatAq. Christensen {J.pr, [2J 35, 57), however, 
asserts that the double compound obtained aa 
described above Is MnOFjj. 

Manganese, oxysulphide of. The compound 
MnO.MnS is said to be formed, by Arfvedson {P, 
1, 50), by heating Mn804 in H ; it is a green 
solid, which dissolves in acids with evolution of 
H.4S ; heated in air it burns to Mn404. 
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XanganeiA, plioipUdei of. Several Min- 
poundji of Mn with P ^ave been described. 
Mn|P: an amorphons powder, S.G. 4*94, ob- 
tained by heating Mn and P together to low red- 
ness (Sohrdtter, J. pr! 61, 885). Also formed, 
aooormng to H. Bose, by heating MnCI^ in PH,. 
B/heatingMn pyrophosphate mixed with sugar- 
oharooal, in a orncible filled np with charcoal, 
Stmve (J. pr, 81, 821] obtained a brittle si^b- 
stance resembling pig-iron, the composition of 
which varied between Mn,P, and Mn,P. Merkel 
9 , and Wfihler (A. 86, 871) obtained a crystalline, 
greyish, regulus, S.G. 6*95, by heating together 10 
parts MnO|, 10 parts well-burnt bones, 6 parts 
quartz- sand, and 8 parts lamp-black. The com- 
position agreed with the formula Mn,P,; but as 
part was soluble, and part insoluble, in HGlAq, 
they regarded the substance as a mixture of two 
phosphides, Mn^P, (soluble in HClAq) and MnyP, 
(insoluble in HGlAq). 

Manganese, salts of. Gompounds obtained 
by replacing the H of acids by Mn. Mn forms 
two series of salts : manganous saltSt MnX„ and 
ma/nganic salts, Mn^X,; X«NO„ CIO,, ^SO,, 
JPO^, One or two salts of the form MnX, — 
$.g, Mn(SO,)2— are also said to exist. The 
manganous salts are considerably more stable 
than the manganib salts. A number of double 
salts ^of manganic sulphate are known; 
those with the alkali sulphates are alums, e.g, 
Mn,(S04),.E2S04.24Hp. The manganous salts 
form a fair number of double salts and a few 
basic salts. The chief salts of Mn are the fol- 
lowing: antimomtes, arsenates and arsenite^ 
borate, carbonates, chlorate and perchlorate, 
chromates, ferri- and ferro-cyanidcs, iodate, mo- 
lybdate, nitrates and nitiites, phosphates and 
phosphites, selenatea and sclenites, silicates, sul- 
phates and sulphites, thiosulpluxte, tungstate, va- 
Hsadate: o. O abbonates, Nituateb, Sulphates, d'O. 

Manganese, selenide of. Said to be produced 
in eombination with H,0 as a rod powder, de- 
eompqsed in air, by adding an alkali selenide so- 
lution to solution of a manganous salt. 

Manganese, tiilicides of. Mn and Si combine 
when heated together (Troost a. Hautefeuille, 
O, B, 61, 264). Silioides of Mn , containing from 
6*5 to 18 p.o. Si, have been obtained by Wohler 
{A, 106, 64) by fusing together MnF„ Na, E sili- 
cate, and cryolite ; or MnCl.,..2Na01, CaF„ and 
K silicate; or MnGl.^, GaFj, IC,SiF„ and Na. 
These silicides form hard, brittle masses ; they 
dissolve in HGlAq with evolution of M and SiH^. 

Manganese, suioofluoride of, MnSiF,.6H,0. 
Hexagonal crystals, a:c»l:'61o; S.G. at IT'fi*’ 
» 1*9088 (Stolba. 0. 0. 1888. 292). Formed by 
dissolving MnGO, or MnF, in H^SiF,Aq, and 
evaporating. When heated, the crystals give cflf 
water, and then SiF^, and leave MnF, (Borzelius). 

Manganese, sulphides of. Two sulphides are 
known, MnS and MnS,. 

Manganous sulphidb, MnS. Occurs native, 
as manganese-blende, in hexagonal crystals, S.G. 
9*96. Produced by heating together *MnQ or 
MnCO, and*B, not by heating S with Mn. Also 
formed by heating Mn in OS, (Gautier a. Hallo- 
pcau, C. B. 108, 806) ; also by heating various 
Mn compounds in H,S (Carnot, Bl, [2] 82, 162). 
Bidot (J. 1868. 229) obtained MnS in hexagonu 
crystals by heating the amorphous substance in 
a stream of H,S. MnS is ppd. from solutions of 
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Mn salts by NH, suIpUde, as a pale btiif43oloiifad 
amo^hous solid, which quickly oxidises in air; 
if this pp. is rapidly dried and then warmed in 
H.S, pure MnS is obtained. MnS is ^greenish 
solid ; decomposed by weak^ids, s.p. acetio acid, 
with evolution of HjS. Heated in air, SO, is 
evolved and MdjO^ remains (P. W. Hofmann, 
D. P. /. 181, 864). Heated in H,0 vapour, H,S 
and H are given off and Mn,04 is formed. MnS 
is slowly decomposed by 01 with formation of 
MnCl, and 8,01,. 

There appear to be two forms of MnS ob- 
tainable by ppn. from Mn salts by NH^ sulphide: 
the pp. from cone. MnCl.^q or MnSO^Aq is rose* 
coloured ; if NH4GI is present thepp. is greenish 
and consists of small S-sided plates. The green 
sulphide is not produced' when EjS or Na,S is 
used as pptant. (Fresenius, J,pr, 82, 265 ; Muck, 
Z. 1869. 580 ; de Clermont a. Guyot, Bl, 27, 358 ; 
Geuther, Z, 1865.(347). The rose-coloured sul- 
phide is said to be changed to th^green sulphide 
by heating with a little water ; but it may be 
heated to 305° with much water without changing. 
The change from rose to green is accomplished 
by heating with NH^Aq to 250° in a closed tube, 
and the reverse change by heating in NH, gas. 
The rose sulphide is not changed by heating 
alone to 250° but in presence of H^S tlie green 
sulphide is formed at 220°* (Df. C. a. G., l.e.). The 
green sulphide is thought by Muck to be an 
oxysulphide of Mn. 

Double compound, OMnS.KjS. Obtained 
by heating a mixture of 1 pt. dry MnS04, J pt. 
lamp-black, and 3 pts. E,GO, and S, and treat- 
ing the fused mass with water ; the compound 
remains insoluble in water, forming small lustrous 
dark-red tablets (Voelcker). 

Manganic suLrnioE, MnS,. Occurs native as 
hauerite, in large, brown-black, lustrous, regular 
octahedra, S.G. 8*463. Said to be obtained as a 
red amorphous powder, by heating MnS04Aq 
with solution of K polysulphides to 160°-180° 
in a closed tube (^narmont, J. pr, 61, 386). 
Not changed in air ; decomposed by acids. 

Manganese, sulphooyanide of, v, vol. ii. p. 
860. M. M. P. M. 

MANGANITES. Salts in which MnO, acts 
as the acidic radicle; v. Mangatiese peroxide, 
Beactions 12, under Manganese, Oxides and 
hydrated oxides of, p. 183. 

MANGANOCYANIDES v, vol. ii. p. 842. 

MANGOSTIN [0. 190°]. Contained 

in, the husk of the fruit of Oardnia mangostana. 
The dry husks are bdilod with water to extract 
tannin, then treated with hot alcohol, and tkB 
alcoholic extract loft to evaporate. The man- 
gostin which is deposited is dissolved in alcohol 
and ppd. by t^ad subacetate. The pp. is decom- 
posed by v^ter and the mangostin finally crys- 
tallised from dilute alcohol (Schmid, A, 93, 68). 
Thin golden laminie without tasto or smell. 
Insol. water, v. sol. alcohol and ether. Warm 
dilute acids dissolve it without alteration. ]^t 
cone. HNOj gives o^lio acid. Alkalis dissolve 
it with yellowish-brown colour. Beduces chloride 
of gold solution. FeCl, givesi^a dark greenish- 
black solution, decolourised by aoids. Its solation 
ik not ppd. by any metallic salt except lead snb* 
acetate.— (0,oH*OJ.6PbO (dried at 100°); ppd. 
by adding akoholio lead acetate and ammonia to 
an aloohmio solntion of mangostin. 
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OH.(OH).On(OH).OHCOH),OH(OH).OH(OH).CIH,(OH). 
Mol. w. 182 (181 by Baoult’s method, Brown a. 
MorriB. (k y 68. 620). [166°]. S.G. 1*6. [a]^ 
- --26. S. 16-6 afl8® (Berthelot, A, Ch. [3] 
47. 801) ; 18 at 14° (Krusemann. B. 9. 1467) ; 16 
at 16*6° (Wanklyn a. Erlenmeyer, J, 1862. 480). 
S. (alcohol) -07 at 14°. H.O.v. 728,200. H.O. p. 
728,600 (Berthelot a. Vieille, Bl, [2] 47, 868; 
A. Ch, [6] 10, 456). H.F. 318.500 (B. a. V.); 
287,000 (Von Beclienberg). 

Occurrence. — Discovered by Proust (A. Ch, 
[1] 67. 143). Occurs to the extent of 80 to 60 
►0. in manna, the dried juice which exudes 
from the manna ash {Fraxinus Omus), Mannite 
occurs in many other plants, e.g, : the roots of 
Aconiium naj^ellu8\ dblery, Apium graveoUns\ 
Meum athajnanticum ; (Enanthe crocata ; Poly- 
podium vulgare\ Scoreonera hispanica^ and 
TriHcum repens ; and in the r#ot<bark of Tunica 
granatum, Afannite also occurs in the bark 
of Canella alba (8 p.o.), and of Fraxinus 
excelsior \ in the leaves and young twigs of 
Syringa vulgarie ; in the leaves of Ligus- 
truin vulgar a and of Cocos nuciferat and in the 
fruit of Lnurus Persca and of Cactus opuntia, 
Mannite also occurs in Laminaria sacdiarina^ 
in olives, and in several fungi, e.g , : Lactarius 
vcllereus, L. ttirpm, L. pyrogalus^ and L, palli- 
dus. Agaricus integer contains 20 p.c. of its dry 
substance. It also occurs in the cambium layer 
of C(»w/erd5(Payen, A, 12, 60; Meyer a. Eeiche, 
A. 47, 234; titenhouse, A. 51, 349; Knop a. 
Schnedermann, A. 49, 293 ; Dopping a. Schloss- 
berger, A, 62, 117 ; Miintz, C, li, 76, 649; 82, 
210 ; Smith, J. 1860, 635 ; Roussin, /. 1851, 
660; Ludwig, J, 1857, 603; De Luca, J, 1861, 
740; 1862, 605 ; ThOmer, B. 12, 1636 ; Reinsch, 
J. 1863, 612; Bourquelot, C. B. 108, 668; 
Kachler. M, 7, 410). 


Foimation, — 1. In the lactic fermentation of 
sugar (Liebig, J. 1847, 466 ; Pasteur, J, 1867, 
611 ; Dragendorff, Ar. P/i®[3] 16, 47).— 2. In the 
viscous fermentation of sugar, 100 pts. of sugar 
yielding 61 pts. mannite and 46 pts. gum (Pas- 
teur, J. 1861, 728).— 3. In the spontaneous fer- 
mentation of the juice of the sugar-cane in 
tropical climates (Marcano, 0. B. 108, 965). — 
4 . By redu^ng glucose, Itevulose, or invert-sugar 
with sodium-amalgam (Linnemann, .4.123,136; 
Dewar, P. M. [4] 39, 346; Bouchardat, Bl, [2] 
16, 38 ; Krusemann, B. 9, 1465 ; Scheibler, B. 
16, 8010).— 6. By reducing mannose (E.Fiscjjei, 
B. 21, 1808), or * glucosone ’ (E. Fischer, B. 22, 
W), with sodium-amalgam. — 8. From the dilac- 
tono of meta-saccharic acid by treating with 
water and sodium-amalgam (3 p.c.), acidifying 
with HjSO^ (Eiliani, B. 20, 2714 ; jo, L«vo- 
mannepb, injfra ), • 

^ Reparation. — 1. Manna is extracted with 
boiling dilute alcohol, and the crystals which 
separate on cooling are recrystallised from 
water. — 2. Manna (^pts.) isT boiled %ith watbf 
(1 pt.) after addition of a little white of egg. 

crystals which separate from the filtrate are 
boiled with wate# (6 pts.) to which some animfd 
charcoal has been added, and the filtrate is 
Wloj^to orystalUse (Ruspini, A. 66, 208). • 
Properties, — Needles or fdnr-sided prisms. 
V. sol. water, v. il. sol. alcohol, insoL ether. An 
a^neoas lolntioo, Wl beooma on 
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spontoneocui evaporation (diiferenae iromBUgar), 
Only slightly sweet t<) the taste. It has little, 
if any, action on light, but if borai be added to 
the solution it becomes dextrorotatory. Vhus 
in a 10 p.c. solution containing 12*8 g. borax 
o« + 22-0°, so that [o]|, » o. + 225°(Yignon,A. Oh, 

[6] 2, 483 ; C, B. 77, 1191 ; Miiiftz a. Aubin, C.cB. 

83, 1213; Pasteur, C.B. 77, 1192; Bouchardat, 
O,^, 80, 120 ; 84, 84). Arsenic acid slowly de- 
velops lievorotation in a solution of mannite. 
Salts of the alkalis and alkaline earths develop 
dextrorotation. Free alkalis render the solu- 
tion laivorotatory. A solution containing 8g. 
mannite and 8 g. NaOH in 100 o.o. gives 
a « - 3*4®, BO that [o]d “ — 42°, A solution of 
12 g. mannite and 4 g. sodium tungstate made 
up to 100 o.c. shows a— -1 0°40' (Klein, O.B. 89, 
484). These rotations vary with the amount of 
dissolved substances. The mannite may be re- 
covered from these solutions without having 
undergone any change in optical properties. 
Mannite renders a borax solution acid, forming 
boracio acid and sodium metaborate tDunstan, 

Ph. [3] 13, 267 ; 14, 41 ; Lambert, 0. B. 108, 
1016). Mannite docs not reduce Fehling’s solu- 
tion. It hinders the ppn. of ferric and ouprio 
salts by potash. It is not turned brown by boil- 
ing KOHAq. With a solution of ammonio- 
sulphate of copper it gives a blue pp., sol. in 
ammonia, forming a blue solution which® is not 
affected by boiling (Guignet, C, B. 109, 628, 
645). Mannite docs not reduce boiling solutions 
of silver or mercurous nitrates, of HgCl,, or of 
chloride of gold ; but it reduces AgjO and silver 
acetate (Hirzcl, A. 131, 60). When alcohol is 
added to a solution of mannite mixed with lime, 
strontia, or baryta-water, pps. (0fHi40«),80a0, 
(OgHnOJiBrO, and (OaH,40o)2BaO are formed 
(Hirzel, A. 131, 50 ; c/, Ubaldini, A, Ch. [8] 57, 
213). Ammoniacal lead acetate gives a pp. Om' 
adding to an aqueous solution of mannite (1 mol.) 
and of lead nitrate (2 mols.) sufiioient ammonia 
to neutralise two-thirds of the nitric aoid present 
in the salt, a voluminous white pp. separates, 
which, if fitered off and dried over oaJoium 
chloride, forms a white crystalline powder 
0,I^0,Pb4(N0,).,2H,0, S. 1*10 at 14° ; deoom- 

S osing with explosion on heating, and separated 
ito its constituents on long boiling with water 
and by carbonic anhydride with formation of lead 
carbonate (Smolka, Af, 6, 198). 

Reactions, — 1. Mannite begins to sublime at 
0. 200 - ; i« a sealed tube it is unaltered at 250°. 

At 280° it splits up into water and mannitaq 
When distilled in vaxuo it yieldf 
isomannid^. 0„H,oO..— 2. A mixture of HNOg 
and K^SOf forms ilie nitrate, so-called *nitro« 
fhannite ’ (Flores Domonte a. Menard, J, 1847, 
1146)« — 8 . Nitric acid oxidises it to Bacohario, 
racemic, and oxalic acids, no mucio aoid being 
formed (Backhaus, J, 1860, 522; Carlet, JT. 1861, 
367).— 4. Boiling HIAq gives sec-heajl iodidi 
(Wank^n a. Erlenmeyer ; Domao, M, 9, 809 1 
cf, Le Bel a. Wassermann, 0, B, 100, 1589).— 

6. Boiling cono. HGlAq slowly formstmannitan.— • 

6. Potash-fusion yields formic, aoetio, and pro- 
pionio and oxalic acids and acetone (Gottlieb, A. 

62, 122). — 7. On oxidation MfitliKMn04 in alkaline 
solution it gives oxalic acid, formic aoid, a little 
tartaric acid, a sugar which reduces Fehling^e 
BolutioOf and erythrlo ftqid whiob forpf 
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(he Balts OaA'^ 2aq, BaA'j GfH^BaO^ 2aq 

(Hecht a. Iwig, B. 14, 17rjP ; 19, 468 ; c/. Pabst, 
U. 22. 91, 728, who states that he obtained a 
dibatio acid CjH^Og, which ho names dioxyiso- 
eitrio acid).— 8. Air rfnd platinum black yield 
mannitio acid G,,R,o()j and mannitoso OgHi^Og. — 
9.<Mn03andH.j804 give formic acid and acrolein 
(Backhaus).— 10. When mannitG(2pts.) isheated 
with 80 p.o. forrftic acid (5 pta.) for 8 hours a 
mixture of formyl derivatives of mannitan Ap- 
pears to be formed. This mixture yields on dis- 
, (illation CO, CO,^, isomannide a liquid 

(?) at 17 mm.) and a liquid OuH„0 
(108°), S.G. £ ’OilOO ; [o]o = — 168° ; almost insol. 
water, and smelling like a carbamino and mustard 
oil (Fauconnier, C. B. 100, 914 ; c/. Ilenningcr, 
B. 7, 264). — 11. Distillation with oxalic acid 
yields formic acid, a formyl derivative of mannito 
or of mannitan being probably first formed (Lorin, 
BL [2J24,437). — 12. Electrolysis of a solution of 
mannite acidulated by yields hydrogen, 

OOg, CO, oxygen, tri-oxy-inothylene ( ? formic 
paraldehyde or mannitose), formic acid, oxalic 
acid, and a small quantity of an acid whose 
calcium salt is CrfH^CaOg 2aq. This acid having 
reducing properties may be 

C0..H.C0.(CH.0H)3.C0.,H 
(Rfinard, A. Ch. t5] 17, HIG).— 13. rCI, gives 
tetra-chloro-hexinene (Bell, D. 12, 1273).— 14. PI^ 
formsWthylene io(lidc(Biitlcrow, ./l.lll,247). — I 
16. Organic acids (c.g. acetic and butyric) heated { 
with mannito at 200° form allcoyl derivatives of ' 
mannitan. — 16. Mannito heated with iratcr | 
suffers no change below 280 ^ but at that tem- 
perature a viscid product is got containing ‘man- | 
nitio ether’ OuHjgO,, ([a]j« —6*6) and ‘manni- ' 
tone,’ a crystalline isomerido of mannitan. Both 
bodies are reconverted into mannite by heating 
with water at 295° (Vignon),— 17. Mannito does 
•not react Avheii heated with acetic, valeric, or 
benzoic aldehydes (Tjochert, A. Ch. [G] IG, 65). 
But when acetic aldehyde is passed into a solu- 
tion mannite in H.^SO, or HClAq the aide- 
hyde is absorbed and there is formed a compound 
crystallising in ‘needles [17 t°j *, insol. cold water. 
S. 1 at 96°. It is si. sol. cold, v. sol. hot, alcohol. 
Boiling dilute (2 p.c.) resolves it into 

aldehyde and mannito. Paraldehyde gives the 
same compound. Wlien a mixture of acetic and 
benzoic aldehydes is used the above product is 
formed first (Meunier, C.B. 108,408).- 18. When 
a mixture of mannite (10 g.), absolute alcohol 
(20 g.), and fused ZnCl;^ (5 g.) is saturated with 
HCl, left for two days, aud then mixed with 
benzoic aldehyde, there is formed ‘ tribenzoio 
mannitoSd ’ 0 JI„Oa(C,H„0)3 [207°J. This crystal- 
lises from benzene, and is insol. water, si. sol. 
alcohol. It is not affected by boiling alcohoRo 
EOH, but dilute H.,S04 yields mannite and 
benzoic aldehyde (Meunier, G. B. 106, 1425, 
173iB. A solution of mannito in HCIAq or 
H,S04alBO reacts with benzoic aldehyde (Meuwer, 
0.22.107,910). — 19. A solution of mannite in al- 
cohol containing ZnOl^ and saturated Svith- HCl 
reacts witlt^BzCl, forming di-benzoyl-mannide 
OaHA(OBz)3 [132°] (Meunier, 0. 22. 107, 346). 
20. Valeric aldehyde^ ZnClgandllCI convert man- 
nito in alcoholic solution into CJI„03(C4H,oO)3, 
which is deposited as silky needles [91°] 
(Meunier).— 2 1 . Not fennen ted by yeast. In con- 
tfkct wl^h water, chalk, and cheese at 40° it gives 
c 


alcohol, carbonic, Mct^, baijrie, and ao^io 
and hydrogen, but no sugar or glycerin (Berthelot, 
J. 1856, 664). When the fermentation is induced 
by a slit testicle a fermentible sugar is^produced. 
Upon fermentation by Schiitomyoetes in presence 
of CaCO, and ammonium phosphate there is 
formed alcohol, w-butyl alcohol, butyric, lactic, 
acetic, hexoio, and succinic acids (Fitz, B. 10, 
2b 1 ; 11, 43). Bacillus bntyricus gives similar 
products. Under other conditions formic acid is 
among the products of fermentation (Fitz, B, 11, 
1895 1 15, 876 ; 16, 845). — 22. Heating with 
phenyl cyanate forms C„H 3 (OH)(O.CONHPh), 
[260°] (Tessmer, B. 18, 968). , j 

Pentanitrate C^H^iONOJjO. Penta* 
nitroxyl derivative. [79°]. S. *2 at 60°. S. 
(alcohol, S.G. *81) 150 at 12 8°. S. (ether) 130 at 9°. 
Formed, together with nitro-mannitan, by pass- 
ing NH., into an ethereal solution of the hoxa- 
nitrate (Tichanorritch, J. 1864, 682). Long 
needles. Dextrorotatory. Explodes when struck, 

I and also, more feebly, when heated. Ammonium 
sulphide reduces it to mannite. 

Hexanitrate OA(ONO,\0. Nitro-man^ 
nite. Mol. w. 452. [113°] (Socoloff). S.G. « 

I 1*604. S. (alcohol of S.G. *81) 3 at 12*8°. S. 

I (other) 6 at 9° (Ticlianovitoh). o= -f 12*4 in a 
3 p.c, solution, so that [a]D = + 400° (Miintz a. 
Aubin). Prepared by treating mannito (1 pt.) 
with HNO., (5 pts. of S.G. 1*6) at 0°, and adding 
I1.^S04 (19 pts.}. The product is collected on a 
filter, washc5d with water and aqueous Na^CO,, 
and recrystallisod from alcohol (Domont a. 
l\renard, J. 1847, 1145; Sobrero, A. 64, 397; 
Strccker, A. 73, 62; Socoloff, J. 22. 11, 136). 
Beautiful white needles, insol. water, sol. alcohol 
and ether. Explodes violently on being struck — 
it also explodes when suddenly heated ; but if 
. carefully heated it may be decomposed without 
j explosion. Ammonium sulphide converts it into 
I mannite (Dessaignes, A. 81, 251). Iron and 
i acetic acid and IIIAq also convert it into man- 
! nitc (B6cliamp, A. Qh. [3] 46, 354 ; Mills, J, 
1864, 584). NIIj passed into its ethereal solu- 
tion forms crystalline 0„H80(Niy4 (Tichano- 
vitch). 

Di-sulphuric acid 0eHg(S04H)3(0H)« 

' From mannite and cone. H3SO4 (Favre, B. J 
. 25, 660). The free acid is decomposed by boil- 
ing water. It gives no pp. with BaCL or CaCL,— 
PbjjC,.H,„S^O,22PbO : insoluble pp. 

Tri-sulphuric acid CrtH„(S04H)a(OH),. 
Fxom mannite and cone. HgSO, (Knop a. 
Schnedermann, A. 51° 135). Both the acid and 
its salts are decomposed by water into mannite 
; and H^S04. — Na^A'".— K3A'" ; deliquescent 
: gummy mass ; insol. alcohol.— BajA'"* : crystal- 
I lino powder„sol. water, insol. alcohol.— PbgA’, : 
j amorphouij deliquescent mass. 

I Tetra-sulx^huric acid 
C«H,(S04n),(0H).3. [a]o«-+9°. Obtained when, 
in the preparation of the hexa-sulphuric acid, 

^ the neut^lisation*with BaOOg is delayed for two 
days.— BagA^y. ^ 

Hexa-sulphuric acid OgHj(S04H)g. 
[a]n=+24°. Formed by adding mannite in 
sniall portions to ohloro-sulphuric acid (ClSO,H). 
The product is dropped upon ice, and the ice- 
cold solution* neutralised with BaCO,— 
BajAvi 6aq. When alcohol is added to its solu- 
tion this salt is thrown down as ah oil, whiob 
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presenUf changes to a ovystalline mass insol. 
water. The other salts are very soluble, and do 
not behave thus (Claesson, J, pr, [2] 20, 10). 

Bori9 acid. When mannite (4 pts.) is 
heated with boric acid (8 pts.) for eignt hours at 
146®, and the product is dissolved in water and 
neutralised by BaGO„ a filtrate is obtained which 
deposits barium borate on evaporating, after 
which alcohol gives a pp. which, when dried at 
100®, has the -composition (CaH,3B..O„).,Ba 
(Klein, Bl. [2] 29, 863). 

Hexa-acctyl deriv alive CflHg(OAc)a. 

e . [o]„- + 18® (Bouchardat, C. R. 84, 34). 

mannite (18 pts.) and Ac.^0 (80 pts.) at 
180®, witli or without addition of a little ZnCl, 
(Bouchardat, A. Ch. 6, 107 ; Schiitzenberger, 
A. ICO, 94; Franchimont, B. 12, 2059). Limit 
of etherification from mannke (1 mol.) and 
HOAc (0 raols.) : 26'4 (Menschutkin, B. 13, 
1814). Trimetric crystals (frdhi HOAc). Insol. 
water, cold aldbhol, and ether, si. sol. hot alco- 
hol. Dextrorotatory. May be sublimed in a 
current of CO.^. 

Venta-henBoyl derivative 
C,H,(OBz)4(OII). [c.80°]. From mannite (3 g.), 
water (15 g.), BzCl (20 g.), and NaOHAq. The 
product is extracted with ether (Skraiip, M. 10, 
394). Amorphous mass. 

Jlexa-bemofl derivative C„Hh(OBz)„. 
[149®J. From the preceding and BzCl. Crystal- 
lino grains, v. el. sol. alcohol. 

Mannite dichlorhydrin 0«H„(On)4Cli. Di- 
ehloro-tetra-oxy -hexane, [174®j. S. 4*6 at 14®. 
[a] I, « — 3-7. Formed by heating mannite (1 pt.) 
with cone. HClAq (6 pts.) at 100® for eight hours 
(Bouchardat, C, R. 75, 1187; 76, 1550; . 

19, 199). Formed also by heating isomannide 
with fuming HClAq at 100® in scaled tubes 
(Fauconnier, Bl. [2J 41, 119). Prepared by 
heating mannite (1 pt.) with fuming HClAq (10 
pts.) at 106® ; evaporating at low temperatures; 
dissolving the crystals in water : filtering the 
solution tlirough animab charcoal ; and re- 
crystalli.sing from hot alcohol (Siwoloboff, A, 
2.33, 368). 

Pro 2 >crties. — Monoclinio crystals. Lasvoro- 
tatory. Its aqueous solution is neutral and 
tasteless, aiid is not ppd. by AgNOg. Insol. 
alcohol an^ ether. Decomposed on fusion. 

Reactions. — 1. Boiling water or cone. NaOHAq 
rapidly convert it into CflHgO(OH)3Cl. — 2. A 
mixture of HNO3 and HoSO^ gives 
CgHg(ONOjj)^Cl.^,, which crystallises from Jiot 
alcohol in needles [146°J, insol. water. — 3. So- 
dium-amalgam removes HCiJ in two stages, 
forming mannitan chlorhydrin, and finally (/!)- 
luannide [119°]. 

Mannite dibromhydrin C,H«(Oi[)4B;-,. [178®]. 
Obtained by heating mannite with epne. HBrAq 
for 2 hours at 100® (Bouchardat, A. Ch. [5] 6, 
120). Small colourless plates (from hot water). 
Decomposed on fusion. Insol. cold water, al- 
cohol, and ether. ^Jon verted- by a mixture b# 
HNO, and H,SO^ into CJI,(ONO,)*Br3, which 
crystallises in long needles, sol. hot alcohol, 
insol. water. • 

Mannitan i.e. C,H,0(OH),. First 

anhydride of mannite. According to AlecMn 
W* -fi. 16, 883) the various mannitans described 
wlow are mixtures of isomannidt and other 
bodies. 


(a) Serthelofs mannitan Obtained 

in small quantity by Jieating mannite at 200®. 

A better method is by protracted boiling of man* 
nite with cone. HClAq JBerthelot, A, C19. [3] 
47, 306). Slightly sweetish syrup. Differs from 
mannite in being soluble in absolute alcohoL 
V. sol. water, insol. ether. Slightly dextr<*o- 
tatory (Bouchardat, A, Ch, [6J 6, 102). When 
exposed to the atmosphere it is partially recon- 
verted into mannite. Boiling alkalis or dilute 
acids accelerate the change. Above 140® it partly 
volatilises. ^ 

(b) Vignon*s mannitan OgH,„Og. [a]j -f 36*5®. 

Prepared by heating mannite for an hour or two 
with half its weight of water at 295°. Also by 
heating mannite (2 pts.) with cone, IL^SO^ (1 pt.) 
at 120®, saturating with BaCOg, exhausting with 
alcohol, and evaporating (Vignon, A, Ch, [5] 2, 
433). Deliquescent mass, v. 0. sol. water and 
absolute alcohol, insol. ether. Does not ferment 
with yeast. Boiling dilute or baryta- 

water does not reconvert it into mannite. A mix- 
ture of mannitan (1 pt.), (lO'pts.), and 

HNOj (4.V pts. of S.G. 1-6) forms in the cold 
CJl803(0tl)(0N0.J, which is obtained on pouring 
into water and extracting with ether. It is dex- 
trorotatory, [a]j =» + 5.3°. 

(c) Vignon^s inannitone C^H,._.0,v [a]j =* —25®. 
Obtained by heating mannito witli water for 3 
liours at 280° and extracting the viscid ib*oduot 
with alcohol (Vignon, A, Ch, [5] 2, 4.33). Crys- 
tals (from alcohol). Has a sweet taste. Lffjvo- 
rolatory. Does not reduce Fehling’s solution. 
In the preparation of this body the syrupy 
mother-liquor yields a viscid mass, which appears 
to bo the anhydride of mannite or ‘ mannitio 
ether ’ C,._,H..h 02 i » ‘^oes not reduce Fehling’s 
solution, and is Irovorolatory, [o]j = -6’6°. This 
mannitic ether is not converted into mannite or 
mannitan by boiling dilute acids or alkalis. s 

(d) Crystalline mannitan C^i^O.,. S. 25 at 
15®. When Bertbelot’s manniUn is allowed to 
stand for some months in a dry atmospliere it 
deposits a solid variety (Bouchardat). This 
crystallises in monoclinio table's. It is strongly 
Ircvorotatory. SI. sol. cold alcohoL Boiling 
water quickly converts it into mannite. This 
variety of mannitan is probably identical with 
Vignon’s. 

Mannitan tetra-nitrate C„H80(0N0J[4. 
Precipitated by adding water to the alcoholio 
mother-liquor from which mannite pentanitrate 
h as separn ied (Tichano v i t ch , «7. 1 864 , 683) . Syrup, 
v. sol. alcohol and ether, insol. water. Explodes 
when struck. Alcoholio KOH converts it slowly 
into syrupy mannitan. 

Di-acetyl derivative C8H80(0H),(0Ac),. 
(%] = + 22-6. From mannite and HO Ac at 210° 
(Berthelot). Mannite dissolves in boiling Ao„0, 
and on cooling crystals of C,2lI,aAcO,o separato* 
Further action of Ac.O yields hexa-acetyl-man- 
ni^eand di-acetyl-mannitan (Schutzenberger, A, 
160, 74 : Grange, C. B, 68, 1326). Extremely 
bitter sirostanco, v. sol. water, HOAc, and alcohol. 
Dextrorotatory. Boiling baryta-wsier converts 
it into acetic acid and mannitan. 

Tctr a -acetyl derivative OgHgO(OAc)4. 
Formed, together with hexa-acetyl-mannite, by 
heating mannite with Ac.^0 at 180° (Bouchafdat, 
A. Ch, [6] 6, 110). Amorphous viscid mass, 
which partially crystallises on lon^ standing. 
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fiisol* water, ▼. e. sol. alcohol, ether, and HOAo. 
Dextrorotatory. AqueouS| alkalis at 100® de- 
oompose it into acetic acid and mannitan. Ao^O 
fonm^hexa-acetyl-mannjte. A mixture ot HNO, 
and HjSOj has no action in the cold. 

Di-hutyryl derivative 
0-H*O(O0.H,O)a((/fi)2. From mannite and bu- 
tyric acid at 200® (Berthelot, C. B. 88, 673; 
A, Ch. [3] 47, 819k Semi-solid, partly crystal- 
line, mass. Insoi. water, v. sol. alcohol add 
ether. 

r» Tetra-butyryl derivative 
Cl.Tr.O(OntH^O) t- From mannite and excess of 
butyric acid at 200°-250®. Oil. 

Di-beneoyl derivative 
04 H*O(OBz).^(OH)j. From mannite and HOBz 
at 200° (Berthelot, Chimie organiquBt 2, 103). 
Soft resin ; v. e. sol. alcohol and ether. 

Dimethyl derivative CfiH,0(OH)2(OEt)j. 
From mannite, KOH, and EtBr at 100® (Berthe- 
lot). Syrup, V. si. sol. water, sol. alcohol, v.e. 
sol. ether.. 

Mannitan chlorhydrin 0„H80{0H)3C1. 
From mannite diohlorhydrin by boiling for two 
hours with 100 pts. of water, neutralising with 
K3CO3, evaporating, and extracting with ether 
(Bouchardat, A. Ch, [5] 6, 118). Solid mass, 
V. e. sol. water, albohol, and ether. Dextroro- 
tatory^ Cone. HClAq at 100° reconverts it into 
mannite dichlorhydrin. Boiling water converts 
it into HCl and mannitan. 

Mannitan diohlorhydrin 
0,H,0(0H)«Cly From mannite (I pt.) and 
fuming HClAq (15 pts.) by heating for 3 days at 
100° (Berthelot, J. 1856, 661). Crystals, sol. 
ether. EOHAq converts it into mannitan. 

Mannitan bromhydrin CaHgO(OH)3Br. 
From mannite dibromhydrin by boiling with 
water. V, e, sol. water, alcohol, and ether. 
^Dextrorotatory. 

Mannide C|njo04. Second anhydride 0 / 
mannite, 

(a> Berthelot' 8 7nannide C^H,o04. (297®-^317°). 
Obtained by heating mannite with butyric acid 
at 200®-250° (derthelot, A. Ch. [3] 47, 812; 
Liebermann, B, 17, 874). Thick deliquescent 
syrup, V. e. sol. cold water and alcohol. Decom- 
poses partially on distillation. In contact with 
the air it partially forms mannite. 

(6) 10)-Mannulo OJl.oO,, [119°]. (212® at 
16 mm.). B. 150 at 16®. S. (alcohol) 2*7 at 
.-16°; 7*8 at 12°. Obtained by treating mannite 
diohlorhydrin with sodium-amalgam (Siwoloboff , 
A, 233, 868). Prisms ; v. e. sol. water and alcohol, 
insol. ether. Dextrorotatory. Sublimes at 14°, 
forming long needles. Does not yield mannite 
when heated with water. Air and platinum- 
black oxidise it, forming a s^upy liquid. 

(e) Isoinannide C„H|,04 i,e, 

0 O 

OH,(OH).C^!^.CIL^H.CH,.OHT [87®]. (176® 
at 80 mm.). (274° at 760 mm.) [a]n 91*4 in 
a 6 p.o. aqueous solution. Obtained by distilling 
mannite itii vacuo ; the product being fraction- 
ally distill^ in vacuo (Fauconnier, 0, B, 95, 991). 
Prepar^ by boiling mannite (200 g.) with HClAq 
(2,000 g.) for 24 hours; cooling, filtering, and 
distilling in vacuo. The distillate^ is allowed to 
stand for a fortnight, extracted with cold aloo- 
h(^i |he extrf^ol distilled if^ vacuo, an4 the fnM- 
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tion boiling at ITfi^’^reprystallised fromniloohol 
(Fauconnier, Bl, [2] 41, 119)* Large monodiniO, 
somewhat deliquescent, crystals. Boils at 274® 
with partial decomposition. Y. e. sol* ^ter, m. 
sol. alcohol, si. sol. chlorofdfm, insol. ether and 
benzene. Dextrorotatory. , Not affected by 
heating with water at 160®. By heating with 
faming HClAq in sealed tubes at 100° for 25 days 
it is converted into mannite diohlorhydrin 
0 „Hh( 0H)4C13 [174®]. It is not acted upon by ' 
POCI3, by bromine in the coM, or by sodium- 
amalgam. 

Di -formyl derivative C,H,0,(OCHO)|« 
[115°] . (166° at 18 mm.). Small plates, sL soKj 
cold water, v. sol. alcohol, sol. ether. 

Acetyl derivative O.Hb 03 (OH)(OAo). 
(186° at 25 mm.). From i^omannide and AOjO. 
Colourless oil ; spl. ether. 

Di-acetyl derivative C«HgO,(OAo)x. 
(198° at 28 mm.)i^' From isomannide (1 pt.) by 
boiling with Ac^O (3 pts.) for 8 hours. Viscid 
liquid, with bitter taste. Not altered by further 
treatment with Ao^O. 

Di-beneoyl derivative OgHgOj^Bz),. 
[132°]. From mannite, alcohol, ZnClg, Hul, and 
BzCl (Meunier, C. B. 107, 346). Monoclinio or 
triclinic crystals ; v. si. sol. water and cold alco- 
hol, sol. chloroform and benzene. Not decom- 
posed by aqueous acids or alkalis. 

Methyl derivative CgHgOg(OH)(OMe). 
[48°]. (174° at 24 mm.) From isomannide, KOfl, 
Mel, and a little water at 150°. Crystals. 

Ethyl derivative OgHgOj(OH)(OBt). 
(165° at 17 mm.). Formed by heating mannite, 
EtI, and cone. EOHAq in sealed tubes for 4 
hours at 120°. Colourless mobile liquid; sol. 
water, alcohol, and ether. 

Isomannide dichlorhydrin OgHgOgCl*. 
[49°]. (143° at 43 mm.). From isomannide 
(1 pt.) by warming with PCI4 (2 pts.). White 
needles or plates ; v. sol. ether, m. sol. alcohol, 
insol. cold, sol. hot, water. Has a strong aro- 
matic odour and a peppery taste. May be <Bs- 
tilled with steam. It is very stable, not being 
attacked by alcoholic EOH at 150°, by PCI* at 
125°, or by sodium-amalgam. 

Anhydride of mannide CigHigO, i.e. 
(0gHBO2.OH)3O (?). Deposited on standing from 
a sample of butyric acid (Geuther, A. 221, 69). 
Gummy. 

Leevo-mannite CgH,,Og. [164°]. Formed by 
reducing lievo-mannose with sodium-amalgam* 
Globular groups of fine needles ; v. sol. water, si. 
sol. absolute alcohol^ much more soL methyl- 
alcohol. It tastes sweet, and does not rediue 
Fehling’s solution. A solution of this mannite 
containing borax turns the ray of polarised light 
to the Mt. ^This substance is probably the one 
obtained by Eiliani {B, 20, 2714) by reduction of 
the double lactone of metasacchario acid (Emil 
Fischer, B, 23, 375). 

Inactive mannite. a-Acrite. [168®]. Fomed 
'Oy reducing inactive mannose with sodium- 
amalgam. Small prisms (from water), v. sol. 
water, m. sol. hot glacial acetic acid, si. soL 
methyl and ethyl alcohols. Jt is easily distin- 
guished from ordinary mannite by its crystalline 
Vorm and by its optical inactivity. A solution 
containing borax remains wholly inactive. This 
mannite is identical with (a)-acrite, a substance 
obtained by fhe gc^on ov todinm-amalg^ 0(2 



UUj'Wntft A iogu* obtaiiled bj the aotion ol 
idkaiis OB acrolein dibromide (Fischer, B, 22, 
100/. By oxidation with dilate HNO, inactiTO 
mannose il formed (Bknil Fischer, B. 23, 883). 

The mannites may be distinguished optically 
by means of their phenyl-hydrazides. *1 g. of the 
phenyl-hydrazide dissolved in 1 c.c. of cold cono. 
HGlAq and 5 c.c. of water gives in a tube 100 mm. 
long a rotation of + 1-2°, -1*2®, and 0°, with the 
lievo-, dextro-, and4nactive mannite respectively. 
In the course of 3 or 4 hours the rotation 
vanishes, the phenyl-hydrazide being decom- 
jmsed by the HOI. When the di-phenyl-dihy- 
^azide is used 1 g. is dissolved in warm HOAc, 
cooled, and examined in a 100 mm. tube. It 
gives a rotation of -t- 0-85®, —0-85°, or 0° in the 
case of the Isbvo-, dextro-, and inactive com- 
pounds respectively. The de?2lro- and lievo- 
mannites themselves scarcely exhibit a rotation, 
but *15 g. of the mannite dissolved in 5 c.c. water 
containing ‘37 g. borax exhibits a rotation of 
-f-0'85°, -0*85®, or 0°, according as the mannite 
is dextro-, laevo-, y inactive (Fischer). 

MANNITIC ACID Prepared by 

mixing mannite (2 g.) with platinum -black (4 g.), 
moistened with water, and exposing the mixture 
at 30° to 40° to the air for 3 weeks. The mass 
is then exhausted v^h water, the solution ppd. 
by lead subacotate, the pp. decomposed by H.^S, 
and the solution evaporated in the cold over 
HjSO^ (Gorup-Besanez, A. 118, 257). Gummy 
mass ; sol. water and alcohol, nearly insol. 
ether. It is a strong acid, and dissolves zinc 
with evolution of hydrogen. It begins to de- 
compose at 80®. It reduces silver nitrate solu- 
tion and hot Fehling's solution. It is ppd. by 
baryta and by lime-water. — CaA" : amorphous 
powder, ppd. by adding alcohol to its aqueous 
solution.— Cu A'': green amorphous mass left by 
evaporating its solution, — PbA": granular. — 
AgoA" : curdy pp. 

^ 'maNNITINE C„H,N 2 . {m% Prepared by 
'distilling a mixture of mannite (1 mol.) and 
ammonium chloride (2 mols.). The distillate 
is mixed with KOHAq and shaken with ether 
(Scichilono a. Denaro, O. 12, 41G ; Etard, O. It. 
92, 795). Brown oil, with strong odour ; sol. 
alcohol and ether, m. sol. water. Gives an 
orange-yellow* pp. with sodium phosphomolyb- 
date, a reddish-yellow pp. ^vith iodine in KIAq, 
a pink pp. with HgCl,j, and a black pp. with auric 
chloride. Hypodermically injected it produce^, 
diminution of the cardiac s^btole, and irregular 
respiration, followed by insensibiUty and death. 

^ ILANKITOSE Oon,.^Oa. Produced, together 
^th mannitic acid, by the atmospheric oxida- 
tion of mannite in the presence of* platinum- 
black (Gorup-Besanez, A. 118, 273). Optically 
inactive. Fermentable, Beaots like glucose 
With alkalis, Fehling’s solution, basic bismuth 
NojCO, ; but it does not unite with 
Na^. Its alcoholic sfiution ^ves with alco- 
hohe potash a pp. of (OaH„0,)iKaO. Mannitose 
identical with laavulose (Dafert, B. 17, 
228; 19,911). • l . . 

MtAHHONIO ACIDS 0,H„0^ 

nKwi***^* Laiilone OM„0„ 

1100 j. Formed from inactive mannose by oxi- 
SrJ®® brdmine (B. Fischer, B, 28, 876). 

prisms, grouped in stars or 
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i|iNNOSB. m 

needles (from alcohol) r ▼. sol. hot water, si. sol. 
hot alcohol. Has a sweet taste and does not 
reduce Fehling’s solution. By means of^a 
strychnine salt it can be^split up into dextro- 
mannonio acid and arabinose-oarbpxylio acid, 
the strychnine salt of the lattef being extrem^y 
si. sol. alcohol. The morphine salts may also ^ 
employed, morphine dextro-mdiinonate crystal- 
lising out. Penicillium glaucum partly decom- 
poses inactive mannonio acid, liberating some 
arabinose-carboxylio acid— Ca(0«H,|0,)2. Groups 
of slender needles. Less soluble than calcium * 
IflBVo-mannonate. 

Phenyl hydrazide 0,jH„N,Oe. [230®]. 
Colourless cubes, si. sol. hot water, v. si. sol. al* 
cohol. Split up by hot baryta-water into phenyl- 
hydrazine and inactive mannonio acid. 

Dextro-mannonio acid. Formed from gla« 
conic acid by heating with twice its weight of 
quinoline for 40 minutes to 140® (Emil Fischer, 
B. 23, 801). Formed also as above and by oxi- 
dation of dextro-mannose by bromine. B/ heating 
dextro-mannonic acid with quinoline, gluconic 
acid is formed. For this puiq^ose 20 g. of dextro- 
mannonio acid, 5g. water, and 40 g. quinoline 
are heated to 140° for 40 minutes. The unchanged 
mannonio acid is separated by means of its 
brucine salt. Dextro-mannonio acid, like the 
other mannonio acids, when liberated frofh its 
salts condenses at once to the lactone OgHi.O. 
[149®-153°J. Its rotation, [o]d=s 53*8, is equal 
and opposite to that of the lactone of arabinose- 
carboxylio acid, which is therefore Itevo-man- 
nonic acid. 

Salt s.— Ca(0aH„O7)a 2aq.— Sr A'* 3aq.—BaA', 
(dried at 100°). 

Phenyl hydrazide C,,H,8N.p,. [216®]. 

Small colourless prisms, v. sol. hot water. De 
composed by hot baryta- water into dextro-man- 
nonic acid and phenyl-hydrazine. 

Leevo-mannonic acid. Lactone 
Arabinose carboxylic acid. [146®-1,50®J, 
[a]p =3 - 54*8. Formed from arabinose (v. Adabio 
ACID and Sugars) by treatment with HCy and sa- 
ponification of the product (Kiliani, B. 19, 3033). 
Formed also from inactive mannonio acid, as 
above. 

MANNOSE 0,H,aO„ ie. 
OHO.CH(OH).OH(OK).Cn(OJI).OH(OH).OH,(OH). 
Dextro-manmse. [aj^ ^ + 13®, Formed by heat- 
ing 3 kilos of mannite with 20 litres of water and 
10 litres of ^^^0, (S.G. 1*41) in the water-bath 
with shaking to 40°-45® until a test portion 
rendered neutral with soda gives a thick pale- 
yellow pp, of the hydrazide with phenyl-hydra- 
zine acetate. The whole is then cooled with 
iceAo about 25®, made feebly alkaline with 
orystallised Na.^COj,, acidified with acetic acid, 
and treated with 1 kilo of phenylhydrazine dis- 
solved in dilute acetio acid. The phenyl- 
hydrazide crystallised from hot water is con- 
{•^rtca into the sugar by solution in HOI (S.G. 
1*19), allo\fing to stand, cooling, filtering, and 
neutralising the diluted filtrate with .pure car- 
bonate of lead. The whole is again filtered, 
made alkaline with Ba(OH)„ and shaken with 
^ether. The aqueous solution separated from 
ether contains the sugar, which remains as a 
syrup on evaporating, and is ppd. from absolate 
aloohol by ether (E^ Fischer a. Josef Birsoh- 
berger, B, 21, 1806 ; 22, 865). Mannose maj 



more easily be got from vegetable ivory nntit v» 
Sbminosid infra. f" 

Properties.— Light^yollow syrup, with sweet 
tastel* V. sol. waters and alcohol. Reduces 
Fehling’s solution ; 1 o.o. corresponding to 
•0Q4307g. of manijose. Turned brown by heating 
with 20 p.c. HCl Aq ; the solution then containing 
Iffivulic acid. Ferments easily with yeast, giving 
CO, and alcohol. The aqueous solution is dfx^ 
trorotatory, but less so than glucose. Sodium- 
amalgam (2 p.c.) reduces mannose to mannite. 
^urfuraldehyde is formed by heating a dilute 
solution of mannose at 110^^ for four hours. 
AcCl forms a substance like acetochlorhydrose. 

Phenyl hydrazide [195®- 

200°]. S. 1 at 100°. Prepared as above. Slender 
prisms (from water). SI. sol. alcohol and acetone. 
Its solution in dilute HClAq is hevorotatory. Con- 
oeutrated mineral acids convert it into mannite 
and phenyl-hydrazine even in the cold. When it is 
heated with phenyl-hydrazine hydrochloride (3 
pts.),Na(IAo (4 pts.) and water (80 pts.) at 105 '’ for 
4 hours there is formed the ‘osazone’ of glucose 
which crystallises from alcohol in 
slender yellow needles [206°]. 

Oxim O^HijOeN. Crystalline; t. sol. hot 
water, insol. alcqhol. When slowly heated it 
melts at 176°-180° ; but when quickly heated, at 
184° (Fischer a. Hirschberger, B. 22, 1166). 

Inactive mannose. Formed by reducing the 
lactone of inactive mannonic acid with sodium- 
amalgam (E. Fischer, B. 23, 381). Colourless 
syrup ; v. sol. water, si. sol. absolute alcohol, 
m. sol. hot methyl alcohol. Resembles (dextro-) 
mannose except in being inactive. When sub- 
jected to fermentation hevo-mannose is loft. 
Bromine oxidises it to inactive mannonic acid. 

Phenyl hydrazide. [195°]. Decomposed 
on fusion. SI. sol. water. Its solution in HCl 
® is optically inactive. Cold cono. HCl splits it up 
into sugar and phenyl -hydrazine. 

Di- phenyl hydrazideQ>^^.if^^O^. [218°]. 
Formed by heating the inactive mannose with 
phenyl-hydrazine (2 mols.), the corresponding 
quantity of aoe*?ic acid and water. Fine yellow 
glittering needles; si. sol. water, cold alcohol, 
and ether. Decomposes on fusion. At 46° cone. 
HCl forms the corresponding osone. The solu- 
tion in 60 pts. glacial acetic acid is optically 
inactive. The properties of this di-phenyl- 
hydrazide are the same as those of (a)-acrosazone 
(the di-phenyl-hydrazide of (a)-acrose), and Emil 
Fischer (B. 23, 383) considers tlf2lt they are 
identical. 

Lasvo-mannose. To prepare this body 1 pt. 
of the lactone of arabiuose carboxylic acid is 
dissolved in 10 pts. water, acidihed with H2SO4, 
and cooled to 0°. 2.^ p.c. sodium-amalgami is 
added in small portions. The liquid must re- 
main acid. Colourless syrup ; v. sol. water, si. 
sol. absolute alcohol, m. sol. methyl-alcohol. 
The aqueous solution is slightly Imvorota^iiory. 
It ferments little, if at all, with yeasty, * 

Phenyl hydrazide C^HigNjOj. [195°]. 
Formed liy adding phenyl-hydrazine acetate to 
a solution of the sugar. Slender, almost colour- 
less crystals. It is more sol. water than the 
dextro-mannose phenyl-hydrazide. The hydro- 
chloric acid solution is dextrorotatory. Cold 
HOI splits up the compound into phenyl- 
hydrazine and mannose 


Di^ phenyl hyd/ratidt, [206^]. ^ormad 
by heating the Imvo-mannose phenyl-hydrazioie 
with phenyl-hydrazine acetate and 80 pts. watex 
to 100°. Fine yellow needl^y (from w^er). De- 
composed on fusion. It is extremely like the di- 
phenyl-hydrazide of dextro-mannose, Iffivulose, 
and dextrose. It, however, turns the ray of 
polarised light strongly to the right (Emil 
Fischer, B. 23, 373). 

Isomannitose, a sugar obtained, together with 
glucose, by boiling salep with acids, is probably 
identical with mannose (Tollens, B. 21, 2160). 
Its phenyl hydrazide 0„H,sN.,Os [188°] is sL 
sol. alcohol. 

Seminose, obtained by digesting with dilute 
H2SO4 the cellulose composing the thick-walled 
cells of the endosperm of vegetable ivory nuts, 
is identical witli mannose (Reiss, B. 22, 609; 
Schultz, B. 22, 1<192 ; Fischer a. Hirschberger, 
B. 22, 3218). 

‘Mannose carboxylic acid’ C,H,40g i.e, 
C*Hjs(C02H)Ort. From mannose (60 g.) by dis- 
solving in water (250 g.) and adding anhy- 
drous HCy (18 0.0.) and a few drops of ammonia. 
After three days the mixture is heated to 50° 
for 4 hours. The product appears to contain 
the ammonium salt of the acid and its amor- 
phous amide [183°], which roay be ppd. by alco- 
hol (Fischer a. Hirschberger, B. 22, 365). The 
acid changes to anhydride when set free from 
its salts. In preparing the lactone (v. infra) an 
acid [c. 169°], probably the free mannose car- 
boxylic acid, is sometimes formed. 

Salts.- Ba A'o. Obtained by boiling the ani- 
monium salt with baryta. Colourless, semi- 
crystalline mass, m. sol. hot, v. si. sol. cold, 
water, insol. alcohol. Boiling cone. HIAq re- 
duces it slowly to »t-heptoic acid. 

Lactone C,H,20.. [150°]. Obtained by 

decomposing a hot solution of the Ba salt with 
the theoretical quantity of H^SO^. Needles, T. 
sol. water, m. sol. alpohol, insol. ether. 

Phenyl hydrazideOjll^^O,^.fS^Vh. [220°- 
223°]. Formed by boiling the Ba salt with 
aqueous NaOH, and adding HOAo and phenyl 
hydrazine acetate (Fischer a. Passmore, B. 28, 
2732). Very small prisms ; sol. hot water. De- 
composed on fusion. 

MANTLE-MBGIN v. Fbotzids, Appendix 0. 

HABGARIC ACID O^Hs^O,. (Heptadecok 
acid). Mol. w. 270. [60°]. The name margario acid 
was originally applied to an acid CpHa^O, sup- 
posed to occur in the product of the saponifica- 
tion of solid natural fats; but this acid >fa& 
shown by Heintz to be a mixture of palmitic 
acid Ci^HssO, and stearic acid O.gHggO,. An acid 
CpHs^O^; octMrs, however, according to Ebert (B, 
8, 776), in adipocere, a substance formed in dead 
tissues of animals. Formed by boiling its nitrile 
(cetyl cyanide) with alcoholic potash (Heintz 
P. 102. 272). White crystals.— BaA', ; whit* 
‘'amorphous powder.— AgA' : white amorphou! 
powder. 

Nitrile 0„H„ON. [68°] (?) (K6hler. JT. 1866 
679; cf. Becker, A. 102, 243). According t< 
Heintz (J. 1867, 446], margaronitrile preparec 
Ifrom potassium cetyl sulphate and KOy is at 
oil. 

Margario aeid OicHn.GO^. [60° onoor.] 
(277° at 100 mm.), mpared by the oxidatioi 
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otmathjl'beptadeoyl'ketone (Krafft^B. 12,1672). 
Probably identical with the preceding acid. 

]CAB1()£AX oil S.G. -911 (Bruylants). 
The essential oil olnaiued by steam-distillation 
from the flowers of sweet marjoram {Majorana 
hortefisis or Origanum majorana). Yellow oil 
which becomes brown on standing. It has a 
pungent smell, a hot peppery taste, and an acid 
reaction. According to Bruylants {J. Ph. [4] 
HO, 33; cf. Muldef, A. 31, 69) it begins to boil 
at 186° and the thermometer remains stationary 
at 216°-220°. Bruylants found it to consist of 
%p.c. of a dextrorotatory terpene, 86 p.c. of a 
mixture of dextrorotatory camphor and borneol, 
and 10 p.c. of resin. According to Kane 32, 
285) the essential oil of firild marjoram {Orujanum 
viilgare) contains a terpene whiph boils at 101° j 
and has S.G. -807. According to Beilstein a. 
Wiegand {B. 15, 2865) oil of*swcet marjoram | 
contains a terpene (178° i. V.). S.G. 

* -846, which absorbs HCl, forming liquid 
CiuHjgHCl. By distilling the oil of marjoram over 
sodium Beilsteino a. Wiegand obtained liquid 
C,5H,,0 (200^-220°). 

Cretan oil of marjoram from Origanum hirt iim 
has S.G.l-’ 'IbOl, and 100 mm. produce a rotation 
of —0*4°. It contains 50 p.c. of carvacrol [2^] 
and dissolve.s in lialrf its volume of 15 p.c. soda 
solution (Jahns, Ar. Ph. [3] 15, 1 ; 16, 277). The 
oil also contains a mixture of terpenes, and a 
phenol that is coloured violet by FeClj. Jahns 
found a little carvacrol in the oil from Ori- 
ganum vuhjare. 


MATBZITB [187°]. Wb-64-T. 

Occurs in Madagascar caoutchouc (mateza rori* 
tina) (Girard, BL [2] 21. 220; O. B. llOTSi). 
Identical with (iS) -Finite (Combes, 0, B. 110, 46). 
Crystalline nodules, v. e. sol. w^ter, m. sol. alco- 
hol. Sublimes above 200°. Resembles dambdh- 
ite but is dextrorotatory. Fugling HlAq splits 
it up on heating into Mol andm atezo-dambose 
C«lii909[246°] [a]n = 07*6, which is dextrorotatory 
and more soluble in water than dambose. Matezo- 
dambose is identical with the (/8)-inosito of Ma- 
quenne (C. B. 109, 812). It forms small tetra- 
hedra when ppd. by adding alcohol to its aqueous 
solution. 

MATICIN. A bitter substance which remains 
I dissolved in the water in the retort in the prepa- 
ration of the es.sential oil of matico by distilling 
the leaves of Piper aspcrifolium with steam. It is 
sol. water and alcohol, and insol. ether (Hodges, 

, P. M. [3] 25, 204 ; C. S. Mem. 1, 123). Its so- 
lution is not ppd. by lead acetate. 

MATICO-CAMPHOR C,,U,oO. [94°]. Occurs 
in the essential oil of matico-leaves {Piper angus- 
tifolium)t from which it is obtained by distilling 
off the greater part and allowing the residue to 
I crystallise (Kiigler, B. 16, 2841). Hexagonal 
crystals, V. sol. alcohol, other, benzene, petro- 
leum-ether, Ac. With HCl it gives a violet cglour, 
passing into blue, and finally becoming green. 
II^KO, colours it yellow, tlicn red, and lastly 
violet. A mixture of II^SO^ and HNOj first pro- 
duces a yellow, which then becomes violet, and 
finally a splendid blue. 


MARRUBIIN. [160°]. The bitter principle 
of white horehound {Marrubium vulgare) (Kro- 
raayer, Ar. Ph. [2] 108, 257 ; Ifarms, J. 1863, 
593). Prepared by exhausting the dried herb 
with hot water, evaporating, and extracting with 
alcohol. Large tables (from ether) or needles 
(from alcohol). Almost insol. cold, si. .sol. hot, 
water. Not alTccted by alkalis. Metallic salts 
do not ppt. it. Not ppd. by iannin. Hot cone. 
HClAq does not affect it. Cone. H.^SO, gives a 
brownish-yellow solution. Cold HNO3 has no 
action ; hot HNO3 forms a yellow solution. 

MARSH GAS v. Methane. 

MARTYLAMINE v. jp-Amido -diphenyl. 

MASOPll# CjjaHsgO. [155°]. Occurs in a 
resin used in Mexico for chewing ; said to be 
the dried juice of a tree called Dsohlite. The 
resin occur.s in porous lumps, smelling like 
rotten cheese, but with little*taste. The masopin 
is q^tained by boiling the resin with water, and 
crystallising the residue from alcohol (Genth, A. 
46, 124). White silky needles (from ether). 
After fusion, it melts a second time ^t 70°. On 
distillation it yields a terpene and a crystalline 
acid, of which the Ag salt contains 45*6 p.c, of 
silver. 

MASTIC. A resin obtained by incisions in 
the bark of Pistacia le^tiscus, n tree groining in 
Chios. Small round transparent grains with 
faint agreeable odour. Used for making var- 
m^ea and, from th^ earliest times, for chewing. 
Softens when masticated. S.G. 1-074. Aqueous 
alcohol dissolves the greater part 0,,H«3O,, 
leaving mastic in C^jHaoO, undiaisolved (John- 
132). Fliickiger {Ar. Ph. 219, 
DMwtio * P-0, of a dextrorotatoiy terpene in 


; MAUVANILINE C,,,H;,Nj. A by-product in 
j the preparation of ro.saniline by the oxidation of 
! crude aniline (Do Ijairc, Girard a. Chapoteaut, 
; G. n. 64, 416 ; Bl. [2] 7, 366) ; cf. Girard a. Pabst, 
Bl. [2] 34, 37), Light-brown crystals (containing 
I aq, which is given off at D>0 ^ with decompo- 
sition). Insol. cold, v. si. sol. hot, water, sol. 
alcohol, ether, and benzene. Its salts form lus- 
trous brorize-grccn crystals, v. si. sol. cold v, ater, 
and dye silk and wool maJ low-red, Tri-ethyl- 
mauvaniline CmH,,EtyN;, dyes blmsh-violet, while 
tri-phenyl-mauvaniline C,»II,,Ph3N3 is a blue dye. 

MAUVEiNE C,,H,,N.. The first aniline dye 
introduced (Perkin, 1856). Obtained by adding 
a cold diluto solution of a salt of crude aniline to 
a cold dilute solution of K.^Cr^O, and leaving the 
mixture to stand for 12 hours. The resulting 
black pp. is dried, extracted with benzene, dis- 
solved in al^hol, and the filtrate evaporated. 
When aniline sulphate is used the product is 
(Cjj^HjsNj^SO* ; aniline hydrochloride yields 
C3,H2,N^C1 (Perkin, A. 131,200; C. J. 35, 717). 
On adding aqueous KOH to a solution of a salt 
of iftauveine the base separates as a violet- black 
crystalline substance. It dissolves in alcohol, 
forming a violet solution, whicli on addition of 
acids turns purple. Mauveine is insol. benzene 
and ether. With dilute acids it forms purple 
’Ablutions with stronger acids, blue. Cone. 
H,^SO/forms a dirty-green solution. Dyes silk 
mauve. Used for postage stamps. ''Oxidised 
by PbO, and boiling HOAc it gives para-safranine 

OjoHjgN,. 

' Salts.— B'HCl : tufts of small prisms with 
green metallic lustre. Insol. cold, si. sol. hot, 
water, m. sol. alcohol, nearly insol. ether.— 

: bine, with coppery Instre. Unstable. 
Becomes B^Cl when dissolTed in alcohoW 
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green eryatelUne powdOT. al^l. 

— B*in! lustrous pri 8 ijiB.—B jHjS04. — ^B^jCOj! 

prisxnSi with green metallic lustre. On boiling 
Its solution CO, given off. 

» Xthyl-mauvelne OjjHaEtN,. Formed by 
heating inauveii^ with EtI at 100°. Its colour is 
redder than that of mauveine. During the manu- 
facture crystals of Ca^H^EtN^HI, sometimes ap- 
pear.— 0 „H 5 ,EtN..H 0 l. forms a reddish-purple 
solution in alcohol. — (C 27 Hj|EtN 4 HCl)jPtCl 4 . 
Golden-green lustre. 

Psendo-mauvelne 0 , 41120^4 (Perkin, C. J* 36, 
726). Present in commercial mauveine. It is 
more soluble in alcohol than mauveine. It is a 
strong base, and dyes silk almost exactly like 
mauveine. Pure aniline gives ps mdo-mauveine 
on oxidation, hence it does not contain methyl. 
Mauveine is probably derived from aniline 
and p-toluidine. The violet colouration given 
by blea^hing-powder to a dilute solution of 
aniline is probably due to pseudo - mauve- 
ine.— O 24 H 20 N 4 HCI. Greenish-golden lustre.— 

S EEAGENT v. Alkaloids, Be- 


(B'HCl)2PtC 

MAYER’ 


MA 

action 8. 

MAYKAS RifSIN. Calaha or Oalba of the 
Antilles (Lewy, A. Ch, [3] 10, 380). A resin ex- 
tracted by incision from Calophyllum calaha. 
Alcohol extracts from it 0 , 4 H,b 04 , which sepa- 
rates on cooling in yellow monoclinio prisms. 
Maynas resin is insol. water, but v. sol. KOHAq 
and ammonia. It melts about 105°. 

MECCA BALSAM, Balm of Gilead. The 
produce of Balsainodendron gileadense^ a shrub 
growing in Arabia Felix. There appear to be 
several varieties of it. It contains a fragrant 
volatile oil, an acid resin sol. alcohol, and a resin, 
insoluble in alcohol (Bonastre, A. 8 , 147 ; cf. 
TrommsdorfI {Trommsd. Neues Journal, 16, 62). 

MECOKIC ACID C,H 40 y 8 aq, i.c. 
CsHt) 2 (OH)(COjH)j. Mol. w. 200. S. 26 at 100°. 
Heat of neutralisation (4 mols. NaOH) 87,382 
(Gal a. WerneV, Bl. [2] 47, 162). Electrical con- 
ductivity : Ostwald {J. pr. [ 2 ] 32, 868 ). 

Occurrence. — In opium (Sertiimer, Am. S. 65, 
72 : 67, 183 ; 64, 65 ; Robiquet, A. Ch. 6 , 282 ; 
61, 236; 63, 425; Liebig, A. 7, 87; 26, 113, 
147). 

Preparation. — Opium is exhausted with water 
at 88 ° ; the extract is neutralised with GaCO„ 
evaporated to a syrup, and mixed vdth a concen- 
trated solution of OaCla, which ppts. cidcium me- 
conate. The pp. (1 pt.) is suspended in cone. 
HClAq (3 pts.) mixed with boiling water (20 pts.), 
and kept near 100° till dissolved. On cooling, 
acid calcium meconate separates in crysVals. 
These (1 pt.) are again dissolved in a mixture of 
HClAq (3 pts.) and boiling water (20 pts.), and, 
on cooling, meconio acid separates (Gregory, A. 
24, 48). It may be further purified by crystal- 
lising its ammonium salt from watfr (How, A, 
88 , 860). 

Micaceous scales or small tn- 
metric prisms (containing 8 aq) (Burghardt, C.J, 
27, 987). It gives off its water of crystallisation 
at 100 °, then becoming a white opaque mass. 
Has a sour taste and strongly reddens litmus. 
Bl. sol. cold water, v. sol. aloonol, si. soL ethw. 
FeOl, colours its solutions blood-red. This 
nlouration, like that with siilphooyioides, is 


much weakened by oxalioidd aadli9iiielji]^li6i- 
phorio aoid (I>apr4, 0. N, 82, 15), but it is not 
destroyed by boiling or bv dilute HCgAq. ^ Me- 
conic acid may be regard^ as a derivative of 

the hypothetical 

Beaction8.--\. Heated at 120° it gives off CO,, 
and comenic aoid 04 HaO,(OH)(COjH) remains. 
At a higher temperature the comenic acid is 
further resolved, partly into*CO, and pyrome- 
conic aoid C 4 H,Oa(OH), and partly into water, 
acetic acid, and oily and carbonaceous products. 
2. When boiled with water or with H(^q it 
gives COa and comenic aoid. — 3. Nitric add 
oxidises it, forming oxalic aoid. — 4. Boiling cone. 
KOHAq also yields olklio aoid. -6. Boiling 
aqueous ammqnia forms oomenamio acid 
CjH,NO(OH)COaH. (^menamic acid yields 
pyridine on di^' distillation with zinc-dust 
(Lieben a. Haitinger, B. 16, 1263). The comen- 
amic aoid is di-oxy-pioolinic acid, and comenic 
acid is probably an intermediate product in its 
formation. — 6. Bromine, acting on its aqueous 
solution, forms a brominated comenic acid. — 
7 . Aqueous HI gives comenic acid. — 8. Sodium- 
amalgam reduces it to hydro-meconio acid.— 
9. Gives with alcohol and HCl a di-ethyj ether, 
CiHOj^OH^jeOjEt)^, whenca a silver compound. 



Xtlia vvww* — 

J. pr. [2] 23, 439 ).— 10. PCI 5 converts it into a 
liquid chloride, probably CjHCl 5 (COCl)j, whence 
ice-water forms ‘ chloro-mecenic * acid, 
0 *C 10 ( 0 H)(C 02 H )2 aq [166°], whereas warm 
water forms only oxalic aoid (Hilsebein, J. pr, 
[2] 82, 186). Chloro-mecenic acid gives a green 
colour, with solution of ferric chloride. It 
forms an ether, C,C10(OH)(CO^)(CO^t), 
[148°], which gives an acetyl derivative 
C 4 C 10 ( 0 Ac)(C 0 ^)(C 0 . 4 Et), [70°]. It also forms 
barium salts. CWoro-mecenic acid is decom- 
posed by sublimation into carbonic acid and 1 
yellowish needles of pyro-chloro-mecenic add, 
CjHjClOlOH), aq [174°]. The solution of this 
acid is turned dark-green by FeCl,. Its alcoholic 
solution turns the skin red. It forms a crystal- 
line calcium salt, (C^HjClOJ^Ca. Chloro-mecenic 
acid dissolves in cone. the soiution turning 
successively red, violet, and blue, owing to the 
formation of two nitrogenous flouring matters, 

* meoenic blue * and * mecenio red.’ Chloro- 
mecenic acid is reduced by treatment with sodium 
amalgam, fomung di-hydro-chloro-mecenic odd 
C 5 H,C 10 ( 0 H)(C 0 ,H)„ [146°]. Fuming HI at 
100 ° reduces chloro-mecenic acid to an oxy- 
pentane di-carboxylic acid, CjH,oO(COgIUj. 
This bo^ forms groups of needles [149°]. Its 
silver salt, Ag^", is a crystalline powder, insol. 
water. Its barium salt, BaA", forms white 
prisms. Its ether, EtjA", is an oil, boiling 
about ,(260°). Oxy-pen[ane di-oarboxylio aoid, 
when distilled with lime, yields amyl alcohol, 
( 0 . 130°) (Hilsebein, J. pr. [2] 82, 129>158). 

Salts.— (NH 4 )hA’^ aq* granular crystals, 
si. sol. water.— (NH 4 )^"' «aq ; slender needles. 
—A barium salt is ppd. by adding l^Ols to a 
solution of an alkaline meconate, in white flakes, 
MlaUe in nceffo aoid.— OaH 4 A"',aM: pp4 »» 
adding OaOl, to aqueous meconio aoid,— 
10 : vellow selatinous pp.. formed V 
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adding tkCQ, to ft folntidD ol ftminonliim mt- 
ooDftte.-- The cnprio laltB are green pps.-> 
— PhtA'^'^aq : white flookSt ppd. by adding lead 
acetate to a BolatiAi of meoonio acid ^ten- 
honse, A. 51, 281j.~>A sparingly solnble ferrio 
salt may be obtained by the action of ferrio sul- 
phate on ammonium meoonate (Stenhonse).— 
Fe,Oa,A'"4 5aq (Bennie, C. N, 42. 76).-~Ag.,HA'": 
white pp. got by adding AgNO, to a solution of 
meoomo acid. — ^Ag,A"' : y^ow pp. from ammo- 
nium meoonate and AgNO..— Aniline salt: 
(OgH*NH,),0,H40, : crystalline (Korff, A. 138, 
|95).— Urea salt: (CONaHJ^O^H.O, (Hlasi- 
wreta, J. 1866, 699). — NaroeSne salt [126°]: 
horn narceine (1 mol.) and meconic acid (1 mol.). 
Lemon-yellow crystals, sol. hot water (Merck, 
0, 0* 1889, 884).— The acid morphine salt 
jould not be obtained by Dott (PA. [3] 17, 690). 
[t will be observed that meoftnic acid has but 
ittle tendency to form tribasio salts, so that it 
night perhaps be more correctly regarded as a 
dibasic acid (c/. Dittmar a. Dewar, Pr. E. 1867: 
Dott, PA. [3] 11,^676). 

Ethyl derivative C5H03(C0aH)2(0Et). 
[200°]. Formed by boiling OjHOj(CO,Et),(OEt) 
for forty-eight hours with water, and evaporating 
the solution. Small prisms grouped in lumps. 
Decomposed by fusion. Gives no colour with 
FeClg. Gives, with most metallic salts, no pp. 
Lead acetate is an exception. Heated alone till 
it melts, COj is given off, and the ethyl deriva- 
tive of comenic acid formed. Its aqueous solu- 
tion is converted by bromine into a brominated 
denvative ol comenic ether.— PbA" liaq. Crys- 
talline pp. “ 

Mono-ethyl ether 

0^0,{Cp^t)(CO^)(OH). [1790]. Prepared 

♦ fJSfo meconic acid in alcohol, heating 
to 100 , and subjecting to a current of HCl 
till crystals begin to appear. The liquid on 
coohng deposits crystals of the mono-ethylic 
e^er (E. Mennel, J, pr. [2] 26, 460). It 
Fed,.— Silver salt 

ril2»l. Pre^dby^prssiogHa'mto^^n^^^ 
hoho Bolntion at lOO” nntU the crystals (of 
mono-eftyU, ether) which are first formed are 


n# J* aiT®!! Y rwuiriutj miO WaieV, piaiCS 
am? r® separate (How, A. 83, 

Plates. From 

ditoe solnbons it orystallisos with taq as needles. 
0(jres a red colour with PeCl,. An amorphous 
pp. IS formed by adding AgNO, Ind then ^Mctly 

1?“* : needles 

(fi^ ^cohol), V. sol. water. Its soWon is ppd. 
by vanons metaUio salts. 

dsrivatiti* of tht * diethyl 
ether //msav f/i-mey- ^ ^ 

OfiOjiOO, 
coloorwif 



mJ**®.®?*^* uTOTauve 01 1 
Hot Mted upon by bromine. 

itfeconowifcacid. 
foUowlfl ftction of aqueous NH/ 

from wattf P*y®****l** to hard lumps 


Basic ammonium lalt of amide 
0,Hp,(C0NH,)(C0,Nij(0NHJ. This yellow 
pp. IS the first product of the aotian of NH,«pozi 
mono-ethylic meconate. * 

Di-awtds 0,H0,(0H)(C0NBy,. Prom the 
methyl ether and boiling aqUbous NH, (How). 
Powder, si. sol. cold water. 

Oxim 0,H^0,NH. Formed by treating me- 
couic acid with hydroxylamino hydrochloride 
(Odernheimer, B. 17, 2081). Small colourless 
neemcs (containing H^O). V. sol. water, si. sol. 
alcohol, ether, and chloroform, insol. ligro'ine. 
Decomposes suddenly at 190°. It gives a red 
colour with Fe^Cl^. It reduces Fchling’s solu- 
tion. By boiling with HCl hydroxylamino is 
Sjj^t off. — A"Na2 • colourless crystals. — A"Ag, aq : 
white sparingly soluble pp.— A"Ba lOaq- 
sparingly soluble concentric needles. — A'^Ca 2aq : 
sparingly soluble needles. 

CtHjoO,. Hydromeconio 
acia. Obtained by reducing meconic acid sus- 
pended in water by adding 8odium-*kmalgam 
A. 138, 191). Separated by decomposing 
the lead salt by H,S and evaporating the filtrate. 
Strongly acid syrup, v. sol. water, m. sol. alcohol, 
insol. ether. Ppd. as deliquescent flocks on 
adding ether to its alcoholic solution. Not 
affected by HI. Gives no colour with FeCl,. — 
BaA^'2aq: amorphous pp. ; sol. water, lin sol. 
alcohol. — PbA"l^aq: amorphous pp. — 
AgaA" jaq : white granular pp. 

Reference,— VYBouiLcomo acid and PxaoMB- 

OAZONIO Aom. 

MECONIDINE C„H„NO,. [68°]. An alka- 
loid contained in the aqueous extract of opium 
(Hesse, A, 163, 47). The hqueous extract is 
ppd. by NajjCO, ; the pp. dissolved in ether, the 
ethereal solution shaken with dilute acetic acid, 
and the acid solution poured into aqueous NaOH. • 
Miei 24 hours the pp. of thoba'in and papaverine 
IS removed by filtration, the filtrate neutralised 
by HCl, rendered '\lkaline by NH„ and Bhake^ 
with chloroform. Tlie chloroform is then shaken 
with acetic acid ; and the acid :olution exactly 
neutralised by ammonia, which ppts. lanthopine. 
The filtrate is mixed with XOH and shaken with 
ether. Codanine and laudanine separate, and 
the mother-liquor is then shaken with dilute 
acetic acid, the solution saturated with NaCl, 
the ppd. meconidine hydrochloride decomposed 
by NaHCO, and the base extracted with ether 
and dried a^«90°. 

Properties. — Brownish-yellow transparent 
amorphous mass. Cannot be sublimed. Taste- 
less. Insol. water, v. sol. alcohol, ether, benzene, 
chloroform, and acetone. Its alcoholic solution 
turns red litmus blue. SI. sol. NHgAq, v. soL 
NaOl^q. Can be extracted by ether from its 
solution in ammonia but not from that in caustic 
soda. Its solution in dilute HgSO, becomes rose- 
colqprod in a few^ minutes, and purple-red on 
standing fm some time, or immediately on boiling. 

I Con<v HgSUg gives an olive-green solution, done. 
HNOg colours it orange-red. The dilute solu- 
tions of the salts have an intensely bitter taste. 

B'fHgPtCflg: yellow amoiphous pp. which soon 
turns reddish. The auro chloride is ft dingy 
yellow amorphous pp. 
iiEC0Enr^,O4,i,e. 

0*H,(0Me),^^J^0. [1:6:$] t Anhydride oi 
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Ueeoninic add. Opianyl. Mol. w. 194. [99 ] 
(M. a. F.) ; [102*5°] (Wo^scheider, M. 3, 851 ; 
Prina^ J. pr. [2] 24, 871). S. *4 in the cold ; 6 
at 100°. A neutral substance existing in opium 
(Dublanc, A. Gh. [2] 49, 17 ; Couerbe, A. Gh. 
49f 11 ; 50, .337 ; -59, 148). It may also be ex- 
tracted by ether from the root of Hydrastis catm- 
densis (Freund, U; 22, 459). 

Formatio7i.—l. Together with cotarnine, 
opianic acid, and hemipic acid, by the action of 
warm dilute nitric acid on narcotine (Anderson, 
2V. E. 20, 847 ; 21, 204). —2. From opianic acid 
by the action of sodium-amalgam, or of zinc and 
H2SO4 (Matthicssen a. Foster, C. J. 16, 349). — 

3. Together with hemipic acid by the action of 
caustic alkalis on opianic acid (M. a.F.). 

Preparaticni. — 1. A concentrated aqueous 
extract of opium is ppd. by dilute ammonia, and 
the filtrate evaporated to crystallisation. The 
crystals are extracted with alcohol, which after 
evaporation deposits crystals of meconin, which 
are recry%tallised from water and ether suc- 
cessively (Couerbe). — 2. The acpieous extract of 
opium is precipitated by chloride of calcium ; 
the precipitated meconate of calcium is filtered ; 
the filtrate evaporated to the crystallising point, 
and separated from the deposited hydrochloride 
of morphine; and the dark mother-liquor is 
diluteh with water, filtered from the flocks which 
separate, and treated with ammonia, which pre- 
cipitates narcoiir.s, theba'iiie, and a largo quantity 
of resin. The filtrate is mixed with acetate of 
lead: the excess of lead is removed from the 
filtered liquid by dilute sulphuric acid ; and the 
filtrate is neutralised with ammonia, and evapo- 
rated to the crystallising point at a moderate 
heat, whereupon narceine separates out, and thou 
sal-ammoniac by further concentration. The 
c mother-liquor is repeatedly digested with ^ vol. 
ether at 26°, and the ether is distilled off from 
the extracts, a brown syrup then remaining. On 
treating this syrup with dilute hydrochloric acid, 
papaverine dissolves, and mcconin remains in 
the form of o dark-grey crystalline powder, 
which, to free it from resin and purify it com- 
pletely, must be several times crystallised from 
boiling water, with addition of animal charcoal 
(Anderson). 

Properties. — Colourless hexagonal prisms. 
Appears tasteless at first, but afterwards acrid. 
May be sublimed. SI. sol. cold water, m. sol. 
alcohol and ether. Sol. KOHAq, nearly insol. 
NH,Aq. Inactive. Its aqueous solution ppts. 
lead subacetate but not lead acetate. Dilute 
EL^SO^ forms a colourless solution which becomes 
dark green when evaporated (Couerbe). Cone. 
H,S04 forms a colourless solution which becoiif ps 
purple on heating. . 

Reactions. — 1. Cone. HClAq at 100 gives 
MeOl and methyl-normeconin C^HgO^ (M. a. F.). 
HI acts in like manner.— 2. Baryta-water 
solves meconin forming ‘barium meconinateV. 
(OA(OMe),(CH20H).CO,),Ba. Thissii.t crystal 
Uses in needles, but the free acid splits up at 
once into water and its anhydride meconin 
(Hessert, J5. 11, 240 ; Prinz, J. pr. [2] 24, 373). 
8. Potash fusUm forms methyl-normeconin 
[126^ and, finally, protocatechuic acid. 
4 . Oxidised by MnO^ and dilute to 

opianic acid. — 5. KMnOi oxidises it to hemipic 
[180°J. 


COlLloro-meoonln OiAGlOv [175®]. Obtained 
by passing chlorine into a cold saturated aqueous 
solution of meconin (Anderson, A. 98, 47). 
Colourless needles. May be^ sublimed.* SI. sol. 
cold water, v. sol. alcohol and ether. Hot 
H2SO4 gives a greenish-blue colour. 

Bromo-meconin C,oH^Br04. [167°] (Ander- 
son) ; [177°] (Salomon, B. 20, 888). From me- 
conin and bromine-water. Colourless needles, 
si. sol. water. « 

lodo-xnecouin C,oH„I04. [112°]. From me- 
conin and chloride of iodine (A.). Needles, 
nearly insol. water, m. sol. alcohol and ether. , 
Nitro-moconin C,oIIi,(N02)04. [168°]. From 
meconin and HNOj. Wliite needles (from 
alcohol). I 

Amido-meconin C,Jl9(NH2)0|. [171°]. Ob- 
tained by reducing nitro-meconiu with iron and 
acetic acid (S.). ,M* bot benzene. 
Methyl-normeconin C^HaO* i.e. 

C„H.(OH)(OMe)<;®Q->0. [125°]. Obtained 

by heating meconin with concxHClAq (Matthi- 
essen a. Foster) ; by heating mcconin with KCy at 
180° (Bowman, B. 20, 890) ; or by potash-fusion 
from meconin or narcotino (Beckett a. Wright, 
J. 1876, 810). Monoclinic prisms; v. sol. hot 
water and alcohol, si. sol. ether. FeClg colours 
it blue. It reduces silver salts in the cold. 
Potash-fusion converts it into protocatechuic 
acid. — CaA'^. — BaA^ 

Meoonin-acetic acid i.e, 

/CO 

C.H 2 (OMe) 2 < >0 . [167°]. Obtained 

\cihCII,.CO,H 

by heating opianic acid with a mixture of ma- 
lonic acid, acetic acid, and sodium acetate for 
10 hours at 100° (Licbermann a. Klecmann, B. 
19, 2290). Glistening needles. By boiling with 
baryta-water it is converted into opianyl-acetic 
acid CA(OMe).,(CO.,II).CH(OH).Cll.,.CO,H. By 
heating with HI is dimethylatcd, giving 
CO 


C.HJOH)./ >0 [228°], of which the 

\cilch2.co.,h 

ethyl ether melts at 131^. 

Salts.— A'Ag: white slightly soluble crystals. 
— A'.^Ca: needles, si. sol. water.— .^'gCu^ : blue 
crystalline pp. 

Methyl ether A'Me: [124°]; glistening 
plates. 

c Ethyl ether ^'Et; [83°]; plates, sol. 
alcohol, ether, and hot water. 

Nitro-meconiu acetic acid 
/CO 

C,H(N02)(OMe),< >0 . [176°]. Nearly 

^CH.CH.,.C02H 

colourlesg" crystals. Obtained by nitration of 
meconin-acetio acid. It dissolves in cold H2SO4 
with a yellow colour, which becomes red on 
•warming from fonnation of an indigo derivative. 
By tin ifiid HCl it is reduced to the lactone of 
{Py. 1 :3) - di - oxy - (H. 2:3) - di-methoxy - di-hydro- 
quinoline-(B. l)-carboxylic acid 
CO Q 


Nt[.C( 
SaltB.— A'Xa: 
curdy pp.— A',Ou“ 


yellow iMedlM.-*A'Af ” I 
green pp. 




BiM $th»f A'Et: glistening 

oeedlef ; insoL water, sol. aloohol and benzene 
(Liebennann a. Kleeznann, B» 19, 2295). 

^.Xeooniii 

Di-methyl derivative of di-oxy-phthalide. [124®]. 
When hemipimide, the imide of hemipio acid 

C^,(OMe).^<^QQ>NH, is heated with tin and 
hydrochloric acid is reduced to hemipimidine 
C,H,(OMe)a<QQ*>NH [181®], which yields a 

ni^roso* derivative 04H,^(0Me)j<^QQ*^N.N0 

[156®], which on treatment with dilute NaOH 
in the cold yields pseu^o-meconin (Salomon, B, 
20, 883). Obtained also by boiling hemipimide 
with zinc-dust and acetic acid, iiong colourless 
needles (from water). Sh sol. cold water, sol. 
benzene, alcohol, and ether. X/hliko meconin it 
is not affected by boiling with dilute H^SO* and 
MnOy Dilute HNO, at 160° forms nitro-hemipic 
acid and nitro-<^-meconin, whereas meconin 
yields only nitro-meconin. Fusion with KOH or 
KCy does not affect ^-meconin. 

Bromo-t^-meconin C,oHBBr04. [142®]. From 
tf^-moconin and bromine. White flocculent pp., 
sol. benzene, insol. petroleum. 

Nitro*»^.meconint3,4H„(N02)04. [166°]. From 
^//-raeoonin and fuming HNOj. Yellow needles, 
which yield oxalic acid on further treatment 
with nitric acid. 

Amido-i/^-meconin 0|oH,(NH2)04. [165°]. Ob- 
tained by reducing the preceding. More basic 
than amido-meconin. 

MECONOISIN CgH.oO*. [88°]. S. 8-7. Oc- 
curs in opium, and found in the mother-liquor 
after separation of meconin. When thisis allowed 
to stand, crystals are deposited, which are washed 
with alcohol and recrystallised from water (T. a. 
H. Smith, Ph, [3] 8, 981). Large, leaf-shaped 
crystals ; v. e. sol. hot water. It gives a green 


in 50-75 p.c. aoetio acid. It oontains 5*9 p.o. of 
■ulphur and *2 p.c. Fe.t 

Hippomelanin. 0 63*5-55*6; H 2*7-B'9; 

N 10*5-10*9; S 2*8-3*0, •Occurs in melanotic 
tumours of horses. May be obtained by diluting 
the emulsion of a melanotic spleen with water 
and adding CaCl.^ and Na^HPOi. The pp. Is 
washed at 40°, and then treatodfwith a digestive 
fluid until the solution ceases to give a reaction 
for peptones. The residue is washed with aqueous 
soda, alcohol and ether (Miura, C. C. 1887, 250). 
Brownish-black powder; insol. water, alcohol, 
and ether. Dissolves on warming in dilute acids 
and alkalis. Potash-fusion gives KCy, succinic 
acid, formic acid, and hixqioinelanic acid. Hip- 
pomelanic acid is a black amorphous body, sol. 
ammonia, and reppd. by HCl. It contains less S 
and more C than the melanin (Nencki a. Sieber, 

C. O. 1888, 687). The black pigment in dark 
hair and in bird’s feathers after purifying by al- 
coholic NHs and dilute II.SO4 may be represented 
by the formula CihH^NjOb (Hodgkinson^. Sorby, 

J. 1876, 936). Black powder. Not affected by 
dilute acids and alkalis. 

Sepiaic acid. C 56*3 ; H 8*6 ; N 12*3 ; S *6 ; 

0 27*2. Obtained by digesting the pigment 
from the ink-bag of sepia with, 15 pts. of 10 p.c. 
potash. Sol. alkalis; ppd. from ammoniacal 
solution by ammonia-zinc chloride or opppef 
sulphate (Nencki a. Sieber). 

MELANTHIN O^oH^O,. [206®]. Occurs in 
the seeds of Nigellasativa (Greenish, [3] 10, 
909, 1013). Prepared by extracting the seeds 
with alcohol, evaporating the extract, dissolving 
the pp. in alcohol, and fractionally ppg. with 
water. Minute grey crystals (from alcohol). Insol. 

I water, benzene, CSj, and light petroleum ; v. sol. 

' alcohol, sol. alkalis, si. sol. chloroform. Cone, 
j HBO4 gives a red colouration. H2SO4 and sugar ^ 
give a violet-blue colour. Boiling dilute HOI * 
splits it up into a sugar and melanthigenin 
CnIL^sO.^, which forms minute crystals, sl. sol. 


, colour when heated with dilute H2SO4. 

MEDULLIC ACID 02,H4A- [72*5®]. A fatty 
acid said to bo produced, together with stearic 
and palmitic acids, by the saponification of beef- 
marrow (Eylerts, Ar. Ph. [2] 104, 129). 

MELAM V . Cyanic acids. 

MELAMlJfE V. Cyanuramide in the article 
Cyanic acids. 

XELAMPYBITE v. Dulcith. 

XELANILINE v, Di-phenyl-ocanidine. 

MELANIN. 0 60; H 4*8; N 10*8; ash 2*2. 
A Mack pigment covering the choroid membrane 
of^he eye (Scherer, A. 40, 68). Insol. water, 
alcohol, and ether. 

Phymatorhusin. 0 66*7 ; H 6*0 ; N 12*3 ; S 
3 to 9 ; Pe *07 to *2. A pigment occurring in 
melanotic urine and tumours. It is obtained by 
ppg. with baryta, dissolving in Na^CO,, and ppg. 
with dilute HjS 04 (Berdez a. Nencki, J. Th. 1886, 
477; M6rner, H. 11, 81). It is a brownish-, 
black amorphous powder, insol. water, talcohol, 
ether, chloroform, and dilute mineral acids ; v. 
e. sol. ammonia, aqueous NaOH, Na2HP04, and 
NojCO,. Ppd. froin its solution in NaOH by 
baryta, MgS04, and BaCl,. With potash-fusiou 
« gives skatole, volatile fatty acids, nitriles, 
HgSO^ fbrmB pyridine, 
aooompanied by another black 
‘ ioh differs from it in bdng solnble 


water. 

MELANDBENIC ACID v, Ammelide. 

MELEH V . Cyanic acids. 

MELENE [62°]. (370°-880®). S.G. 

•89. V.D. 10-11*8. S. (alcohol) *13 in the cold ; 
3*6 at 78°. An olefine (?) produced by the dry 
distillation of bces’-wax (Ettling, A, 2, 252; 
Lewy, A. Ch. [3] 6, 396; Brodie, A, 71, 156).— 
Wliite nacreous plates (from ether). Insol. water, 
sl. sol. cold alcohol, v. sol. ether. Not attacked 
by cold H2SO4 ; slightly attacked by boiling 
HNO,. Attacked by chlorine. 

MELEZITOSE C, 211.2.40,,. [148°]. [a3D-94® 
(B.) ; 88*6® (V.). A sugar discovered by Bonastre 
in the manna of Briamjon which exudes from 
the young branches of ‘m61^ze * {Pinus Lariaa) 
(Berthelot, A. Ch. [3] 65, 282). It occurs also 
in ‘ taranjobine * or Turkestan manna (Villiers, 
Bl, [2] 27, 98 ; Alekhine, Bl. [2] 46, 824). Ob- 
tairfbd by extracting the Brian<;on manna with 
Doiling ^ohol, and evaporating. After a few 
week% melezitose separates ; it is then reorystal- 
lised from aloohol. Monoolinio crystals contain- 
ing aq (V.), or anhydrous crystals (A.). About 
as sweet as glucose. Dextrorotatory. Y. sol. 
water, nearly insol. cold, sl. sol. boiling, aloohol, 
insol. ether. Its aqueous solution is p^. by 
ammoniacal lead acetate. Boiling dilute HsSOb 


100 


II does not redtuse Fehling’s solution. Does not 
torment with yeast. It jorms a compound with 
phenyl hydrazine. It gives an ooto^acetyi 
oenvative. u 

HBLIDO-ACFTIO ACID 
(CN),N,H5CH2.Cp2H. Formed by treating oyan- 
limide with chloro-acetio ether and NaOEt 
/Dreohsel, /.pr4[2] 11, 332). Amorphous mass, 
out obtained in a crystalline state by ppg|^ its 
ammonium salt with HGl. Decomposed by 
heat without previous fusion. Insol. alcohol 
and ether, y. si. sol. cold water. Sol. aqueous 
HClAq, baryta, and EOHAq, but insol. NHsAq.-- 
HA'HCl : needles, si. sol. cold water.— 
HA'HNO,Aq.-AgA'HNOaAq. -(^AO^H^SO, 4aq. 

MELHOTIC acid v . Oxy -PIIENYL-PROPIONIO 
AOXD. 

MEIHOTOL 0,8H,e0»(?). An oil found, 
together with coumarin, in the yellow molilot 
{MeUlotus officinalis). Extracted by distilling 
the plant, when in flower, with steam, and ex- 
tracting^the distillate with ether (Phipson, G. N. 
82, 26 ; 0. 22. 86, 830). Liquid, v. si. sol. water, 
alcohol, and ether. Has an agreeable odour. 
When boiled with cone. KOHAq it yields oxy- 
phenyl-propionio (melilotio) acid C„H(oOj,. Moli- 
lotol is perhaps identical with the lactone of 
■ /CHJ.CH3 

melilotio acid OgH^ I . 

\ O.CO 

MELIKOIK . TBI . 8VLPH0KI0 ACID 
0„H,A(S03H)g. 

Formation. — 1. By warming a mixture of 
oxy-benzoic-aldehyde, fi8)-naphthol, and H^SO!,. 
2. From benzoio-aldenyde, ()S)-naphthol, and 
HjSOg.— 8. By heating Baeyer’s condensation 
product OjgHjgOj (from bonzoio-aldehydo and 
?i3)«naphthol) with H^SO^ (Trzeinski, B, 16, 
2885; 17, 600). — Yellow crystalline powder. 
Insol. absolute alcohol, tolerably sol. water, the 
dilute solution being of a rose-red colour with a 
green fluorescence. It dissolves in strong 
H3SO4 or HNO, with a splendid green fluor- 
escence, and is not attacked even on boiling. 
It forms unsti«ble compounds with HCl and 
H^Og, although it is itself a strong acid. 

Salts.— A'"K,: easily soluble fine colourless 
needles. — A'^jCasaq: colourless soluble crystals. 

sparingly soluble white amorphous 
pp. or microscopic needles. 

MEUBSIC ACID i.e. 

or OnHgjOj i.e. OsgHgj.CO^H. [90®]. Occufs in 
beea*-wax (Nafzger, A. 224, 225).^ Formed by 
heating the myricyl alcohol of bees '-wax with 
soda-lime at 270®-300° in absence of air (Brodie, 
A. 71, 166; Yon Pieverling, A. 183, 344; Btiircke, 
A. 223, 296; Schwalb, A. 236, 106). Silky 
scales, composed of minute needles. Sol. afeo- 
hol, light petroleum, chloroform, and OS,, si. sol. 
ether. According to Scbalfeeil (B. 12, C97) 
melissio acid is a mixture of acids. 

Salts.— PbA',. [119°]. Insol. alcohol and 
ether, si. sol. boiling toluene, chlorq^orm, and 
glacial acetic acid.— MgA',.— CuAV — AgA' : 
[96°]; anfbrphous pp. 

Methyl ether MeAf, [71°]. Needles (from 
ligroXn). 

Ethyl ether EtA'. [70°] (Schwalb); [78°] 
(P.). Needles (from alcohol). Split up on heat- 
ing into ethylene and the free acid. 

leoamyl ether [ 69 °], 


iixustm tJjomoi , «. umotLtuMiiM. 

MSLIT08E V. Baftinosb and Suoabs. 

MELLITIO ACID O^AO,, t.e. 

Mellie add. Benzene Ciexa^carho±yUo acta. 
Mol. w. 342. H.C.V. 790,600. H.0.p. 788,200. 
H.F. 646,800 (Stohmann, Eleber, a. Langbein, 
J. pr. [2] 40, 141). Heat of neutralisation : 
84,034 (Gal a. Werner, Bl. [2] 47, 162). 

Occurrence. — As aluminium mellitate in 
honey-stone or mellite (Elaproth, A. D, 1799 ; 
Baeyer, A. Suppl. 6, 1). 

Formation. — 1. By the oxidation of hexa- 
methyl-benzene by cold alkaline EMnOg (Friedel 
a. ICrafts, A. Ch. [6] 1, 470).— 2. By the oxida- 
tion of charcoal by KMnO^ (Schulze, B. 4, 802, 
806).— 3. By the electrolysis of acidified water 
or of EOH using a positive electrode of gas 
cai'bon (BartolLa. Papasogli, Q. 11, 468; 0. C. 
1881, 827). — 4. In very small quantity by oxidis- 
ing coal, animal charcoal, or lampblack by 
alkaline NaOCl (Bartoli a. Papasogli, Gf. 15, 
446). 

Preparation. — Powdered honey - stone is 
boiled with ammonium carbonate, ammonia is 
added, and the filtrate evaporated to crystallisa- 
tion. The ammonium mellitate is recrystallised 
with addition of a little ammonia, dissolved in 
water, ppd. by lead acetate, and the pp. decom- 
posed by H^S (Wohler, A. 263 ; Schwarz, A. 
66,47; Claus, B. 10, 659). 

Proper to.— Stellate groups of delicate silky 
needles (from alcohol); v. sol. water and alcohol. 
Decomposed by heat into CO. and pyromellitio 
acid CjoHuOg (Erdmann, J. 2 )r. 62, 432), which 
I solidifies in the neck of the retort as a radio- 
I crystalline mass. When strongly heated with 
: glycerin it yields CO^ and trimosio acid CoHjO,. 
I When heated to redness with soda-lime it yields 
benzene (Baeyer, A. Suppl. 7, 6). Not decom. 
posed by boiling HNO„ sulphuric acid, HIAq, 
chlorine, or bromine. When its aqueous solution 
is electrolysed, COj, hydrogen, CO, and oxygen 
are given oil (Bunge, J. 22. 12, 421). 

Salts.— (NH,)B0,30,33aq: trimetric crystals 
(Schwarz, A. 66, 47). Decomposed at 160° with 
formation of paramide and ammonium eu- 
chroate.— (NH 4aq : trimetric prisms. 

From ammonio-cuprio mellitate and HjB. — 
EgA^i9aq: trimetrio crystals. — EiH.^A^*8aq.— 
EgHjA^^Oaq: large prisms, more soluble in 
water than the normal potassium salt. — 
(K3H3Avi),(EN03)3 9aq(?).— Na,A^U2aq : needles 
(from a hot cone, solution).— Na«A^i 18aq : large 
striated triclinio crystals. — Ba^A^^daq: white 
gelatinous pp., changing to scales. — Mg,A^*18!iiq ; 
crystalline mass. — Mg3(NHJjjA^* 16aq : large 
glassy prisms. — ZnjA^* 16aq. — ZnjA^* 9aq. — 
Mn,A^^ ;|.8aq : minute needles, more sol. cold 
than hot water. S. (hot water) •126.— Co,A^ 18aq : 
minute prisms (from boiling wate^. — NisA^24aq : 
V. si. sol. water.— AlgA^lSaq. Mellite. S.G. 
,S.H. *386 (Bartoli, 0. 14, 106). Ooours in 
lignite st Asten iii Thurir.gia, Bilin in Bohemia, 
and near Walchau in Moravia. Massive nodules. 
Dimetric crystals : aic » l:-746.— Fe,A^iFe,0*9aq: 
minute lemon-yellow crystals/v. si. sol. water. — 
Gu3A^12aq. From boiling mellitio acid and 
'bupric acetate. Amorphous pp., becoming crys- 
talline. OUjHaA^* 12aq. — Ou,(NH 4 ),At* 12aq : 
from cupric sulphate and ammonium mellitato* 
— Hg,A^^6aq (dried at 100°); granular mass.— 
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(dried at IdO^: granular pp.— 
^ed at 180®)! Dul^ white pp.— 
ATiptoj), 6aq ! colourless trimetrio crystals 
Karmroift, A 81, Ijit).— : white orystal- 
ine powder (Wdhler, A. 30, 1). 

Methyl [187°]. From silver 

sellitate and Mel (Kraut, cT. 1862, 281 ; A. 177, 
73). Plates. H.O. 1,825,600. HJP. 487,400 
Stohmann, J,jpr. [2] 40, 853). 

Ethyl ethe%Ei^hrK [73°]. 

Isoamyl ether Oil. 

Chloride C,(C0C1),. [190°] (Claus, J5. 10, 
61). Formed, together with an oxychloride 
^izOb^Ij, from PCI* and mellitio acid. Hard 
vitreous prisms (from ether). Sublimes in 
laminn at 240°. Slojyly decomposed by water 
into HOI and mellitio acid. ^ 

Tri-imide t.e. * 

0. i*. ParamAde, Formed, to- 

gether with euchroio acid, by heating ammo« 
nium mellitate at 160° as long as NHs escapes. 
Water extracts ammonium euchroate from the 
residue leaving paramide undissolved (Wohler, 
A. 37, 268 ; Schwarz, A. 66, 62). White amor- 
phous powder, insol. water and alcohol. Sol. 
HoSO^ but reppd. by water. Boiling with water 
slowly converts it into (NHj3H3G,20,.j. Alkalis 
convert it first into euchroio and then into 
mellitio acid. AgNO, forms in its ammoniacal 
solution a gelatinous pp. which gives off NH, 
when heated, leaving Ag,N,C,20B. An ammo- 
niacal solution of paramide dropped into HGIA;] 
gives a white crystalline pp. called *paramio 
acid • 0, AN.O, (?) or 

CO(NI^)^®* }•• 

Tri-phenyl~tri-imide 

0, 1 <^^Q^NPh I Formed by heating melli- 
tio aoid or ammonium mellitate (1 mol.) with 
aniline (6 mols.) at 160° for 7 hours (Hotte, 
J.pr, [2] 32, 238). White amorphous mass. 
Di-imide C,jH^NjOb i,e. 

Euohrme acid. 

Prepared by heating ammonium mellitate at 
160® for several hours, dissolving in water, and 
adding EG1» to the hot solution. The crystals 
which separate on cooling are recrystallised from 
water (Wdhler, P. 62, 610 ; Schwarz, A, 66, 49). 
Small prisms (containing 2aq); si. sol. cold 
water. Strongly aoid. * Melts about 280°. 
^ohrolo acid is not decomposed by boiling water 
or HClAq. When a solution cA euohroio acid is 
treated with zinc the metal becomes covered with 
a dark-blue deposit of ‘euchrone.* This deposit 
detaches itself when the zino is”immersed in 
dilute HClAq. After drying, euohrona is a black 
mass whioh becomes colourless when heated in 
air, being re-oxidised to euchroio aoid. Euchrone 
forms a deep-purple solution in NH^Aq or KOHAq^ , 
but the solution is ^iokly decolourised by the 
air. When a solution of euchroio acid is electro- 
lysed, the negative platinum becomes coated with 
the blue deposit. • 

Salts. — (NHJ^O ibHbN-Ob : white crusts.-^ 
An aoid ammonium salt separates hrom hot 
solutions in yellowish orystals.-^BaA''aq: pale- 
yellow powder.~PbA''aq.~PbA'4aq.~Ag,A"; 
aulphnr-yeUaw gowder. 


Hexahydride BydrwiMi- 

He add. Formed bys treating an ammoniaeal 
solution of mellitio aoid with Bodium-amalgam ; 
neutralising with aoetio as)id; ppg. by leaa ace- 
tate ; and decomposing the pp. with H^S. 
(Baeyer, A, Suppl. 7, 16). Fqymed also in the 
electrolysis of aqueous EOH with a ^itlVa 
electrode of carbon (Bartoli aJPapasogu, 0. 0. 
1881, 327). Hygroscopic syrup ; v. e. sol. water. 
By heating with HaS04 (5 pts.) there is formed, 
together with CO,^ and SO^, trimesio acid 
OaHs^GOallla, prehnitio acid 0sH3(G03lI)4, mello- 
phanio acid ObHi,(CO.^H)4, and prehnomalio acid 

Salts. — Thealkalino salts are gummy, v. e. 
sol. water.-^The calcium salt is more soluble 
in hot than in cold water. — Pb^A*'* (dried at 
160°). Amorphous pp. — Ag^A^*: amorphous 

pp. 

Isohexahydride CgHg(G03H)B. Isohydro^ 
mellitic acid. Formed by heating the preceding 
hexahydride with cone. HGlAq for 3^ hours at 
180° (Baeyer). Prisms (from water). V. sol. 
water, but ppd. on addition of HGl. Not affeoted 
by heating with fuming HGlAq at 300°. De- 
composed in the same manner as its isoinerido 
when heated with PI^SO,. Chromic acid mix- 
ture oxidises it to acetic acid and CO^. 
— Pb,A'». , 

Methyl ether of the Isohexahydride 
MogCijHgOij. [126°]. Needles, v. e. scd. alco- 
hoi. 

References. — Hemi-mellitio acid ; Pxao- 

WELLITIO A0IJ>. 

TKIMELLITIC ACID C„H,0, U. 

CgH3(CO.,H)3 [1 :2 : 4J . Benzene tricarboxylic add. 
Mol. w. 210. [218°]. 

Formation. — 1. Together with isophthalio 
acid and pyromellitic anhydride by heating the 
tetrahydride of pyromellitic acid 0aH,(G03H)4 * 
with 6 pts. of HjSO, (Baeyer, A. Suppl. 7, 40). — 
2. By oxidising the acid GBH.,Me(G03H)3, pre- 
pared from !^-cumene, by KMnO, (Erinos, B. 10, 
1491).— 3. By oxidising alizarin carboxylic acid 
with dilute HNO, (Hammerschlag, JB. 11, 88). — 
4. By oxidising the acid CgH3Me(C4H„)COj,H 
with dilute nitric acid (S.G. 1T2) at 240° (Effront, 
B. 17, 2338). — 6. By the action of cuprous 
cyanide upon the diazo- compound from amido- 
terephthaJic acid, and saponification of the pro- 
duct with aqueous EOH (Ahrens, B. 19, 1684). — 

6. By heating mono-potassio (/3)-sulpho- 
phthalate w9th sodium formate, isophthalio acid 
being also formed (Graobe a. E6e, G.J, 49, 632). 

Preparation. -100 g. pulverised colophony 
and 2 litres of nitric acid (1 vol. commercial acid 
to 2 vols. water) are introduced into a retort with 
its beak directed upwards, and the liquid is 
heated to boiling, whereupon the Colophony 
melts, and is quickly attacked, with copious 
evolution of red vapours, and converted into an 
oraihge-yellow viscid mass. After the boiling has 
been coiAinued for 6 or 8 hours, fresh resin and 
stroftg nitric aoid are added alternately, till 
about 1 kg. resin has been introduce, the con- 
tents of the retort being kept in constant ebulli- 
tion ; this process takes about a fortnight. The 
resolting wine-yellow liquid, whioh on addition 
of water should merely show turbidity, and not 
yield any lumpy precipitate, is then distilled off 
till the remaining liquid begins to froth; and 
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thif liquid, while still hot, is poured into % ten- 
Ibld folome of cold water, decanted after twenty- 
four hours from the varnish-like resin which 
Sepalkies, and evapor^^ed to a syrupy consist- 
ence. The whole then solidifies after a while to 
a thick crystallin^pulp, which may be freed from 
thd syrupy mother-liquor by means of an aspi- 
rator and porous learthenware plates, and after- 
wards boiled with water. The extract on coolipg 
deposits isophthalio acid in slender needles, and 
on further concentration, first a little more of the 
• same acid and then trimellitic acid, which may 
be purified by solution in alcohol and crystalli- 
sation from water. 80 g. of trimellitic acid may 
be thus obtained from 60 g. of resin (Schreder, 
A. 172, 93). 

Properties . — Rosettes of small needles; m. 
sol. water and ether. When heated above its 
melting-point the anhydride distils over, con- 
densing in concentrically arranged groups of 
needles. On fusion with NaOII it gives benzene 
and dip^nyl (Barth a. Schreder, B. 12, 1267). 
It also yields benzene when distilled with lime. 

Salts. — Ba.,A"', 4aq (when air-dried). Gives 
oH 8aq at 160®. SI. sol. water.- BajA"', 3aq 
(when dried over HjSOJ.— AgjA'"; white pp., 
not much affected by light : si. sol. water. 

Anhydride 0,H,(C0,H)<®®>0. [108°]. 

Formed by heating the acid (Baeyer, A. 166, 
340). Orystalline mass, si. sol. cold, v. sol. hot, 
water. 

B^erence, — Sulpho-trimbllitio acid. 

MaLLITTL alcohol V. Pbnta-mbtiitl 

BBMZTL ALCOHOL. 

MELLOGEN OnHjO^. On the electrolysis of 
water by a battery of 1,200 Daniell’s cells, the , 
anode being gas-carbon, the liquid becomes of I 
an inky colour, and there is deposited in the vol- 
*tameter a black residue. This is washed with 
water until the filtrate is quite colourless ; from 
the washings the mellogen is ppd. with a small 
quantity of dilute hydrochloric acid (Barloli a. 
Papasogli, 0.11, 468; 12,117; 13,37; 16,464; 
O. R. 94, 1389 f A. Ch. [6] 7, 364). A black 
solid, of conchoidal fracture, sol. water and al- 
kalis, insol. alcohols and hydrocarbon, and in 
most mineral acids and salts. It is not readily 
combustible, and is converted by oxidising agents, 
e.( 7 . NaOOl, into mellitic and pyromellitic acid 
and their hydrides. At ordinary temperatures 
it has the composition 20 „H 204 811,0 ; at 100® 
it may be represented by 20,,H.^0fH.p. The 
aqueous solution of mellogen is dark-coloured, 
and is ppd. by acids and by manv salts. With 
baryta mellogen gives an insoluble pp. Nitric 
acid (S.G. 1*36) oxidises mellogen forming an 
amorphous compound 0„H„0j, sol. water, alco- 
hol, and ether : a soluble acid G„HgO, 2Jaq, form- 
ing the salts Ba,(G„HsO ,)2 and AgsG„H,Oy; and 
a black compound resembling mellogen. 

MSLLONE V. Gtanio acids. • 

MELLOPHANIC ACID G,oH,0, i‘.e.e 
0,Hf(002H|)4 [1:2:3:5]. Benzene iMra-carboxy- 
J^acid. [238®]. Ol^ned, together with prehn- 
itio acid 0„Hj(G02H)4 [1:2:8:4], by heating the 
hydride of pyromellitic acid G„H,(GO.^), [1:2:4:5] 
with H^SO^ (Baeyer, A. 166, 327). Formed also 
by the oxidation of iso-durene GAMe, (Jacob, 
ion, Be 17, 2516). Small four-sided prisms ; v. 
lol. wfttor, but ppd. hy HOI from a eono. sola* 


tion. Converted intosin anhydride onefusion. 
OiJoium acetate gives in hot solutions of the 
acid a pp. which re-dissolves on cooling. Baryta- 
water gives a pp. which befomes orysiillino on 
heating. Lead acetate give's a flocculent pp., 
insol. acetic acid. Sodium-amalgam forms a 
hydride of mellophanic acid. 

Anhydride [238°]. Formed by fusing the 
acid. Insol. ether. 

MELOLONTHIN G^H^N^S^,. Found, toge- 
ther with leucine and hypoxanthine, in cock- 
chafers (Melolontha vulgaris). The insects are 
extracted with water, the extract boiled, ppd. 
with lead subacetate, and the filtrate freed from^ 
lead by H,B and evaporated. The crystals are 
freed from leucine by treatment with alcohol 
(Schreiner, B, 4, 7G3j. oOlbs. of cockchafers 
yield 1*6 g. melolonthm. Silky needles (from 
water) ; si. sol. cold, m. sol. hot, water ; v. si. 
sol. dilute alcohol* and ether; v. sol. acids and 
alkalis. Does not act on light. 

MELMESIDINE v . Di-mesityl-odanidinb. 

MENAPHTHYLAMINE C„H„N i.e. 
OjoHj.GHjNHj. (292°). Formed by treating the 
amide of (a)-thionaphthoio acid G,oH,.GS.NHj 
with zinc and HCl (Hofmann, B. 1, 100). 
Alkaline liquid, readily absorbing COj from tha 
air. — B'HGl : long, sparingly soluble crystals. — 
B'jHjPtGla : yellow crystallint pp. 

MENISPEBMINE G.A.NA (?)• [120®]. 

Occurs in the seeds of Mmispermum cocculus 
(Pelletier a. Gaventou, A. Ch. [2] 64, 178). To 
extract the menispermine, the alcoholic extract 
of the seeds is first treated with cold water, then 
exhausted with hot acidulated water ; the brown 
solution is ppd. by an alkali ; and the pp. is ex- 
hausted with very weak acetic acid, which leaves 
a brown-black mass undissolved. Or the seeds 
may be made up into a heap, and exhausted 
with alcohol of specific gravity 0'833 ; the alco- 
hol distilled off ; the residue boiled with water ; 
and the liquid filtered at the boiling heat; it 
then, on cooling, deposits crystals of picrotoxine, 
especially if a small quantity of acid has been 
added. The part insol. boiling water is then 
treated with acidulated water, and ppd. by an 
alkali ; a granular pp. is thereby formed, from 
which alcohol extracts a peculiar yellow sub- 
stance ; and the residue is finally dissolved in 
ether, which deposits menispermine in the 
crystalline form. The ether leaves undissolved 
a viscous substance, which may bo diosohed in 
absolute alcohol: and the solution, evaporated 
at 46®, ultimately yields crystals of parame- 
nispermine. • * 

Properties, — Prisms ; insol. water, sol. alco- 
hol and ether. Is not poisonous. Its sulphate 
forms pr^mtAic needles, sol. water. 

Paramanispermine [250®]. Isomeric with 
menispermine. Insol. water, si. sol. ether, v, 
sol. boiling alcohol. Dissolves in dilute acids. 

. MENTHENE G,oH„. Mol. w. 188. (167*4® 
cor.) (Atkinson a. YoshidapC. J, 41, 63); (163®) 
(Oppenheim, 0. J. 16, 29). V.D. 4*94 (calc. 4*78). 
S.G. H *814 ; 5 *8226 ; ‘8073 (A. a. Y.). G.E. 

f0®-10®) *000994; (0®~60®) *00100. [a]j « +18*26 
(A. a. T.). Rqo 74*0. Specific refractive energy ^ 
*548. Specific dispersive energy^ *0313 (Glad- 
stone, 0, J, 49, 622). Obtained by distilling 
menthol (1 pi) with ZnOl, (2 pts.), or with PA 
(Walter, A. 82, 288). Formed also by the aotion 



MElfrPHOL. 908 


of oono. H.B 04 on menthol (Beckmann, A, 250, 

868 ). 

ProperH ^, — Colourless oil, smelling like 
oymene ; m. sol. ether Jnd alcohol, v. sol. benz- 
ene, turpentine, and petroleum. Dextrorota- 
tory. 

Reactions. — 1. Combines with fuming HOI, 
forming a yellow oil C,„H,„C1. Combines also 
with HI, forming C,„H,., I, identical with the pro- 
duct obtained by heating terpilene dihydro-di- 
iodide 0,„H,a‘2HI with HI (Bouohardat a. Lafont, 
C. B. 107, 916). — 2. Combines with bromine^ 
for^iing C,„H,„Br4, which is split up by heat into 
HBr and cymene (Beckett a. Wright, G. J. 29, 1). 
8. Fuming acid oxidises it to glutario acid. 

MENTHOL C,„H«,0 i.4. 

C^>-CH<cH‘(OH)S>°«CH.ot 

propyl-phenol hc.rahydi-ide. Mol. w. 166. [42^]. 
(212°). V.D. 6-62 (calc. 5-41). S.G. *890. 
[aj^=~69*3 (Mori^a); [a]^®— 59'G (Oppen- 
heim) ; = - 49*4 in a 6 p.c. alcoholic solution 
at 22° (Arth, A. Ch. [6] 7, 438). It-^ =77*4 in 
a 21 p.c. benzene solution (Kanonnikoff, J. 

[2] 31, 348). H.C. 1,509,100 (Louguinine, A. Gh, 
[5] 23, 387). Deposjfod in crystals when the 
essential oil of peppermint is kept for a long 
time or cooled to a low temperature (Dumas, A» 
C, 252; Blanchet a. Sell, A. 6, 293; Walter, A. 
32, 288; Kane, P. M. 16, 418; Jjaurent, Hev. 
Scient. 14, 341 ; Oppenheim, G. J. 15, 24). 
Menthol is imported from Japan in the solid 
state as ‘ peppenuint camphor ’ (Moriya, G. J. 39, 
77). White crystals, smelling of peppermint; 
si. sol. water, v, e. sol. alcohol, ether, CS., IIOAc, 
and fixed and volatile oils. Insol. aqueous al- 
kalis. From alcoholic NaOH it crystallises in 
long needles. Sodium dissolves in it with evolu- 
tion of hydrogen. Cone, acids dissolve menthol, 
but it is reppd. on dilution with water. Menthol 
•has the refractive and dis^rsivo energy of a 
saturated compound (Gladstone, 0. J. 49, 621). 
The rate of etherification of menthol by acetic 
acid is that of a secondary alcohol (Menschut- 
kin, J. B. 13, 669). 

Reactions. — 1. With K^Cr.Pj and H.,S04 in 
sealed tubes {ft 120° gives an inactive oil * rnen- 
Vhone ’ (205°), C,oII,„0, S.G. *9032, sol. alco- 
hol, ether, and chloroform. — 2. Fuming HNO3 
jorms an explosive oil, S.G. 1*061, which may 
Je reduced to a yellow oil C,oli,„NH2 (186°^190°)« 
3. Excess of fuming HNO, forms an acid, pro- 
bably glutario (g.v.).— 4. Bronmte in acetic acid 
forms C,aH,uBr. Unstable oil, — 6. Cone. HClAq 
at 100° slowly forms menthyl chloride. TCI, 
forms the same body. — 6. ZnClj or^P2G5 dehy- 
drate menthol, producing mcntliene. — ?. KMnO^ 
in acid solution forms (^)-pimelio acid CjHijO, 
[87°], of which tlie amide [191°J crystallises from 
water in prisms (Arth. .4. Ch. t6] 7, 440; C. B. 
107, 107). Formic, propionic, butyric, ofid oxy- 
menthylic acids are formed \it the same time. 
The oxymenthylio ^aoid C,oH,gO, boils at 174° 
under 16 mm. prosBure. — 8. Boiled with HI 
(S.G. 1*7) for 8 days it forms a mixture oL 
hydrocarbons chiefly consisting of PioH,. (168*6°) 
V.D, 67*26, [a], - 6*2. S.G. % *8264 ; -8111 ; 

O.E. (0°-10°) *000929; (0®-60°) *000694. 

78*28. OoIourlesB o41; y. sol. petroleum or 


benzene, less so fn alcohol or ether. Odour re. 
sembles oymene (Atkinsoti a. Yoshida, C. J. 41, 
64).— 9. Menthol does not react \^th hydroxyl, 
amine (Nageli, B. 16, 499).— 10. On heating wifb 
sodium and ether on the water-bath, and, after 
cooling, adding CS^ there is fogned menthyl- 
xanthogenic acid CjoHjO.CS.SH, a liquid which* 
undergoes spontaneous decoraposilion, but forma 
a yellQw crystalline copper salt CuA', (Bamberger 
a. Lodter, B. 23, 213). 

Acetyl derivative 0,oH,„OAc. Menthyl 
acetate. (223°). [a] = —114°. From menthol and 
HOAc at 120° (Oppenheim, C. J. 16, 26). Liquid. 
Not decomposed by cold alkalis, but saponified 
by alcoholic NaOH at 120-*. 

Butyryl derivative C,oH,uO.CO.Can,. 
Menthyl butyrate. Obtained by heating menthol 
with butyric acid at 200° for 30 hours (Oppen- 
heim). (230°-2 10°). [a] « - 89°. 

Benzoyl derivative C,oH,„OBz. [64°j. 
(230°). Md ^ - 91°. In a one p.c. benzeno so- 
lution, trimetric crystals partially decomposed on 
distillation into mentheno and benzoic acid (Arth, 
A. Gh. [6] 7, 479). 

Garbamyl derivative CnHgiNOj i.s, 
C,uH,bO.CO.NIIo. Menthyl carbamate. [166°], 
[«]d= —85° in a *58 p.c. chloroform solution at 
21 °. Formed by passing dry cyanogen into a 
solution of sodium-menthol in dry toluene. iThe 
product is washed with water and the toluene 
distilled off. The crystalline mass is then re- 
crystallised from alcohol, from which the car- 
bamyl derivative separates in slender prismatic 
needles (Arth, G. B. 94, 872 ; 98, 621 ; A. Ch. 
[6] 7, 433). Needles ; m. sol. alcohol and 
benzene. Sublimes at 100°. Decomposes at 
about 200°, yielding cyan uric acid. Alcoholic 
KOH forms menthol and potassium cyanate. 
Ac.,0 at 130° forms 0,„H,„OAc. Benzoic aldehyde 
and HCl form (0, JI,„OCO.NH),,CHrh [143°]. 

Carbonyl derivative (C,„1 I,bO)2 CO. 
Menthyl carbonate. [105°], Obtained in the 
preparation of the carbainyl derivative by tva- 
porating the alcoholic mother-liquor and boiling 
the residue with water as long af menthol and 
ammonia come off. On cooling, the carbonyl 
derivative is deposited as a crystalline mass, sol. 
boiling alcohol (Arth). Plates (from alcohol) or 
prisms (from toluene) ; v. si. sol. alcohol, v. sol. 
ether and benzene. Alcoholic KOH at 100° 
saponifies it. 

Bhenyl’Carbamyl derivative 
Cn,H„0.CO.lSiflPh. Menthyl phenyl-uretJiane. 
Menthyl phenyl-carbamate. [lll°j. From men- 
thol and phenyl cyanate (Leuckart, B. 20, 116), 
Silky needles (from hot alcohol). 

Succinoxyl derivative 
C,oH, 90 .CO.CHo.CH.,.C 02H. [62°]. [a]»«-69*6* 
in a 1*4 p.c. benzene solution. Formed by heat- 
ing raenthene (1 mol.) with succinic anhydride 
(1 mol.) at 110° (Arth). Acicnlar crystals ; v. e. 
j|ol. Acohol, V. si. sol. hot water. Its Na and K 
salts are \%ry deliquescent; the Ca and Ba salts 
arc white pps.— AgC„H2,04 ; small nee^es (from 
hot water). 

Succinyl derivative (0|,H,y).04H404. 
[62°]. (220°). [o]d = - 81*6° in a 1*9 p.c. benzene 
so' ution. From menthol (1 mol.) and succinic 
aoid (2 mols.) at 160°. Trimetrio crystals (from 
alcohol). Decomposes on distillation, into sue* 
oinio acid and menthena. 
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Bhthaloxyl defivativi O 1 A 4 O 4 
04;a,..O.OO.oA-0O*Ht. [110®]. W»- -106-6® 
in a 1-6 p.o. benzene solution. Fomied by beating 
menthol (1 mol.) witli phtbalio anhydride 11 mol.) 
atllO®(Arth). Minute needles; insoL cola water, 

T. sol. alcohol apd ether. Gives white pps. with 
I3a and Ga 8alts.--Mg(0igH2,04) : lammse; almost 
insol. cold wat^. 

Phihalyl derivative 
^0,gH„),CgH40^ [133^. [a]o=-94-7® in a 2 
p.o. benzene solution at 20®. From phthalic 
anhydride (1 mol.) and menthene (2 mols.) at 
140®. Trimetrio crystals (from ether) ; si. sol. 
boiling aloohol. 

Menthyl chloride C,oH„Cl. (0. 204®). Ob- 
tained by treating menthol with PClj (Walter, A. 
82, 292) or with cone. HGlAq for a week at 100® 
(Oppenheim). The same body appears to be 
formed by heating menthene with fuming 
HGlAq at 120® (Arth, 0. R, 97, 323). Light oil ; 
si. sol. water, m. sol. alcohol. Not attacked by 
aloohol\p £OH. With sodium menthol it gives 
menthene and menthol. 

Menthyl bromide 0,oHjgBr. From menthol 
and bromide of phosphorus. Non-volatile liquid. 
Gives with bromine OigH^Brg. 

Menthyl iodide From menthol and 

cone. HlAq. Liquid ; decomposed by alcoholic 
£gS into menthene and HI. 

Tetra-menthyl-silicate Si(OG,oH„)4, [82®]. 
(360®) at 166 mm. Formed by the action of SiGl4 
upon menthol ; the yield is 76 p.o. of the theo- 
retical (Hertkorn, J3. 18, 1696). Colourless 
prisms; v. sol. ether, benzene, ligroin, chloroform, 
eSj, and warm alcohol ; el. sol. cold alcohol. 

Oxymenthylic acid 0„H,80». (176®) at 16 mm. 
(280®). A product of the oxidation of menthol 
by KMn04 (Arth, A. Ch. [6] 7, 448). Colourless 
liquid, partially decomposed on boiling at 280® ; 

• V. si. sol. water, v. sol. alcohol and ether. The 
sedts of alkalis and alkaline earths are very 
soluble. A solution of the sodium salt is ppd. 
by salts of Pb, Fe"', Cu, and Pt. It forms no 
acetyl derivative.— Ag A'.— N a A' ; white deli- 
quescent orystdis. 

Methyl ether MeA'. (137®) at 17 mm. 
Liquid. 

JEthyl ether EtA^ (146®) at 18 mm. 
Thick liquid. 

MENTHOKB O.oH.gO. (206-3® cor.). 
ra]i«» +21°. S.G.?-9126; ^'8972. C.E. (0®-10®) 
•000862; (0°-100®) -000923. 76-3. From 

menthol (80 g.J, KjCrjO, (10 g.), anMaSO, (10 g.) 
at 185®. The light oil is subjected several times 
to the action of the same oxidising mixture (At- 
kinson a. Yoshida, C. J. 41, 49). Colourless oil, 
miscible with alcohol, chloroform, benzene, and 
OS,. Smells like diluted peppermint. Does not 
combine with NaHSO,. If a solution in petro- 
leum is treated with Na and CO, successively and 
then shaken with water crystals of menthol are 
got [42®] ; but having [a]j - - 89® not - 69°» , 

isBVO-menthone C,oH,gO m . s 

CHPr< ^.6^‘°^ >CHMe (?) {207"). 8 A !8 

•8960. [a]n«-28-2®. Menthone is a mixture of 
two isomerides — one dextro-, the other lasvo- 
rotatory. By using very littie acid the Isbvo- 
menthone may be obtained free from deztro- 
tnenthone and menthol. The besb proportions 
IN <0g.H,SO„ 800g.wMw,ud 
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46 g. menthol, the mixture being kej^ at 80® to 
56® (Beckmann, A. 260, 825). The menthone is 
extracted with ether, washed with dUate alkalis, 
and distilled with Bteam.4(, * 

Properties,— TAohile liquid, smelling faintly 
of peppermint ; si. sol. water, miscible with al« 
cohol, ether, and petroleum- ether. The mole- 
oular weight determined by Baoult’s method 
agrees with the formula. The molecular re- 
fraction is 46-3. * Lesvo-menthone is 

\»* + 2/d 

converted into a mixture of dextro- and Itevo- 
menthone by acids, bases, water, heat, or even 
on keeping. 

Oxim OjgH^NOH, Mol. w. 169. [68®]. 

[a]D=: — 42*5®. Crystalline; sol. dilute alcohol, 
ether, and pekroleum-ether. Baoult’s method 
gives, when acetio acid is used, the mol. w. 
169, but when ^benzene is used it gives 251. 
With HCl the oxim forms a compound 
(0 ,oC, 8NOH)HC1 [119®], a white crystalline 
powder. — *C,„H,8NONa. 

Dextro -menthone CioH^O. Mol. w. 164. 
(208®). S.G.|5-900. [a]D= +28-14°. Obtained 
by freezing a mixture of H,S04 (10 pts.) and 
water (1 pt.), adding menthene, (2 pts.), and 
shaking. The temperature is slowly raised to 
30®, the product poured iifto ice, and the mon- 
thone extracted by ether (Beckmann, A, 260, 
334). Colourless mobile oil ; si. sol. water, 
miscible with alcohol, ether, and petroleum- 
ether. The mol. w. determined by Baoult’s 
method is 160. The action of acids, bases, 
water, heat, and time convert dextro-menthone 
into a mixture of dextro- and IcDvo-menthone. 

Oxun CjoH.^NOH. Thick oil, slightly l»vo- 
rotatory. The mol. w. determined by Kaoult’s 
method is 165 when acetic acid is used, and 228 
when benzene is employed as solvent. — 
(C.gH.gNOHlHCl. [0. 97®]. Deliquescent, — 
•‘C,„H„NONa. 

MENYANTHIN*C3„H480„. [60®-116®]. A 4 
litter glucoside found in buckbean {nienyantJu's 
trifoliata) (Brandes; Kromayer, Ar. Ph, [2] 108, 
267 ; 124, 37 ; Fr. 1, 16). Prepared by treating 
the aqueous extract with animal charcoal at 
65®, and subsequently extracting the charcoal 
with alcohol. Amorphous yellowish mass ; si. 
sol. cold water, v. sol. hot water and aloohol, 
insol. ether. Dissolves in aqueous alkalis. Its 
solutions are not ppd. by metallic salts. It is 
ppd. by tannin. )yhen distilled with dilute 
HaS04 it gives off volatile menyanthol, w]^e 
glucose 0,H,20,«Caq remains behind. 

Menyanthol CgH^O is an oil smelling like 
benzoic aldehyde. It reduces aminoniacal 
AgNOj.« B^ exposure to the air, or by potash* 
fusion, it»i8 converted into a crystalline sub- 
limable acid. 

Menyanthin. This name has also been 
.applied to inulin when prepared from buokbean. 

MEBCiFTAll^. CoiApounds of the form 
BCH(SB')g. They may be viewed as thio-acetals 
or as the sulphur-compounds corresponding to 
the alkyl derivatives of ortho-aldehydes. F. 

^HIO-ALDXHYDBS. 

MEBCAPIAK CgHgS i.e. Epiyl 

mercaptan, Thio-a^Ml, Mol. w. 62. (86-6®). 
S.G. -8891. VJ). 2-11 (calc. 2-16). S.V. 76 
(Losssn, A. 264. 71). HJ.p. 14.480, 
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18,5171 (ThSmfleii). 18^68 (Nasini, O. 18, boiled with aloohol (B. Sohnitt a. 0. Mitten- 
‘ 801). Ewey, J.pr. 126, 192) : OA(OH).N:N01 2£tSH 

FartnaUft,--!, By distilling ealoinm ethyl -BtjS,+N,-i.O,H,.OH + HCa.— 6. PCI, at 100° 
lolphate GaBt2(S04)s rah a eolation of barinm forms thiophosphorous ether P(SEt)„ a fe^d 
enlphydrate (Zeise, P. 81, 869). — 2. A mixture oil, resolved by distillation into pnosphorus and 
of alcohol and H^SO^ is neutralised with KOH, Et-S*.— 7. GC1„ acting on NaSEL forms O(SEt). 
decanted from ppd. KjSO,, mixed with excess of a hght oil, S.G. 1*01, decomposei^n distillation. 
KOH, saturated with HjS, and distilled (Woh- C^Gl. with NaSEt gives C2(SEt)afa heavy fetid 
ler). — 8. A solution of KOH (S.O. 1*3) is satu- oil, solidifying at very low temperatures. G^Gl, 
rated with H^S, miiaed with an equal volume of heated with NaSEt at 100° gives C2(8Et)4, crys- 
a cone, solution of KEtSO,, and distilled from a tallising in rhombohedra [64°]. — 8. S^Cls forma 
water-bath (Liebig, A. 11, 14 ; 2.3, 34). The HCl and Et^S,, which is resolved by distillation 
pmduct is freed from Et^S by fractional distilla- into Et^S, and Sa.— 9. TiCl, gives EtSHTiCl, 
tion (Glaesson, J. pr» [2] 16, 193).— 4. From and (ElSH)3TiCL (Demarqay, Bl [2] 20, 132).— 
KSH and EtCl (Begnault, A. Ch. [2] 71, 390). — 10. Reacts with ketones forming * meroaptoles ’ 
5. From KSH and Etl «(Baudrimont, O. P. 54, or thioketates. Thus HCl passed into a mixture 
616). — 6. By reducing with HI at 160° the solid of acetone and mercaptan forms (CH,)2G(SEt), 
thio-aldchyde obtained by passing H^S into a (Baumann, P. 18, 887). — 11. Mercaptan sus- 
mixture of aldehyde solution sjid iodine (Bot- pended in ice-water and mixed with diazobonz- 
tinger, B. 11, 2203). — 7. Together with HRtSO, ene sulphonic acid and soda gives explosive 
and ether, by heating alcohol saturated with SOj yellow needles of S02Na.0,H4.N2SEt. When 
insealed tubes (Endemann, if. 140,836; Pagliani, the alcoholic solution of this salt iq^ boiled 

B. 11, 166). SO,Na.GaH4.SEt and nitrogen are formed (Stad- 

Preparation.^A. cold mixture of alcohol ler, B. 17, 2076). 

(1 litre) and H3SO4 (500 c.c.) is diluted with ice Salts.— All metallic mercaptides are decom- 
and then added to a solution of crystallised so- posed by HCl. — *KSEt. From mercaptan and 
dium carbonate (4 kilos). The product is con- K. Dull white granular mass, v. sol. water, si. 
centratod until Na2Sy4 separates. The mother- sol. alcohol. Its aqueous solution gives a yellow 
liquor is further concentrated, and mixed with pp. with lead salts. — NaSEt. From mercaptan 
KOH (800 g.) dissolved in water (1,500 o.c.) pre- and Na or NaOEt. Crystalline mass, v. sol. 
viously saturated with H B. The whole is heated water and alcohol. Its aqueous solution is al- 
on a water-bath, and the gases are passed first kaline in reaction, and gives off all its mercap- 
through a strong solution of caustic potash tan on boiling. In dry air it oxidises to 
(60 g.) and then into a solution of KOH (360 g.) C.^HjSOaNa, When oxygen is passed through 
in water (700 g.). The small amount of HjS its alcoholic solution Et^S is foimed. — Zn(SEt)2: 
contained in the latter solution is ppd. by lead white, indistinctly crystalline pp. obtained by 
acetate, and the mercaptan liberated by HCl. It adding mercaptan to aqueous zinc acetate. Sol. 
is dried with K^CO, and distilled (Klason, II.20, NH^Aq and reppd. on neutralisation.- Cd(SEt)2. 
8407). — Co(SEt)2 : gummy pp. Unlike the other mer* 

Properties, — Colourless, very mobile, liquid, captides it is not attacked by fuming HNO,. — 
having a peculiarly persistent alliaceous odour. Ni(SEt)2: chocolate brown powder, not decom- 
V. b 1. sol. water, miscible with alcohol and ether, posed by water. — *Fe(SEt)2; from FoClj, mer- 
* Very inflammable, and burns with a blue flame, captan, and ammonia. Black slimy inasv, re- 
A drop of it when briskly agitated on the end solved by heating into mercaptan and ferrous 
of a glass rod becomes solid, possibly through hydrate.— EtSFe(NO)2 [78°]. Ftom KSFe(NO), 
formation of a hydrate. Neutral to litmus. An and EtI (Pavel, B. 16,2007). — TlSEt: yellow 
alcoholic solution forms a yellow pp. with lead curdy pp., si. sol. water. — Gu(SEt)2. Obtained 
salts, and white pps. with cupric acetate, mer- by adding mercaptan to a solution of CUSO4 
curio salts, ffnd trichloride of gold. The alco- mixed with NaOAo. Pale-yellow amorphous 
holio solution is turned blue by FeCl, (Rathke, powder (Klason, B, 20, 3407). — Hg(SEt),. [77°]. 
A, 161, 148). Mercaptan is a reducing agent : thus S. 7 in 85 p.o. jiicohol. Formed on shaking HgO 
it converts nitro -benzene into azo-benzene. Mer- with mercaptan or with an alcoholic solution of 
captan decomposes salts oi phenyl with forma- mercaptan, i7ie action being attended with great 
tiqp of sodium phenylato and a thio-ether (R. evolution of heat. It is from this body that 
Beiffert, J. pr, [2] 31, 462). But with phenyl mercaptan derives its name {corpus mercurio 
salicylate it acts thus: C«H4(0H)C02Fh + NaSEt aptum). White unctuous scales. When its al- 
= CjEl4(0Na)C02Ph + HSEt. A trace of isatin coj^olic solution is heated to 190° it is decom- 
dissolved in sulphuric acid gives, wfth af trace of posed into mercury and EtaSj (Otto, B. 13, 1289; 
mercaptan, a fine green colouration ^erthelot, 15, 126). The same decomposition appears to 

C. B. 108, 850). occur when it is heated in the dry state. It is 

Beoefiona.— 1. Boiling nitric acid (S.G. 1*4) not decompoaed by aqueous KOH, but aqueous 

becomes red, deposits an oiU and ultimately. forms some HgS and KSEt. H,8 forms 
forms ethane snlph^ic acid. Weaker nitric HgS andtnercaptan. Nitric acid oxidises it to 
Boid (S.G. 1*28) forms EtSOsSEt. — 2. Potassium (C2H5SO,)2HgHgO. When melted wijh lead the 
forms hydrogen ^nd KSEt.— 8. PjS, forms products are mercury, PbS, and EtjS. Mercury 
EtgPSi and Et2HFS4 (Carius, A, 112, 190). — 4. mercaptide forms with iodoform needles of 
Bromine forms EtBr and SsBr, (Friedel a. Laden* ((EtS)2Hg)2GHI, [85*5°] (Jackson a. Oppenfaeim, 
burg, A. 146, 189).— 6. Heated jn sealed tubes B. 8, 1088).— EtSHgCl. White bulky ppvOb- 
withdiaso-compounds(diazo-8alicy]loacid,diazo- tained on mixing an alcoholic solution of mer- 
phend ehloride) it forms di-ethyl disulphide, the eaptan with HgGl^- Ghanges after some time 
diaio- eosnpotind b^g reduced ex^tly as when to crystalline UnninM. BL sol. watef and ether, 
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m\ sol. boiling alcohol (Debus, A, 72, 18).— 
Pb(SEt),. Yellow pp., <soi by mixing alcoholio 
solutions of lead acetate ana mercaptan. De* 
ooiinposed by heating with alcohol at 190^ into 
PbS and Et,8.— BilSEt),. [79°]. Obtained by 
mixing a solution of a salt of bismuth with mer- 
8aptan. Long flexible yellow needles, m. sol. 
alcohol and ether. Oxidises in the air. Besolved 
by heat into BiS and Et^S.— SalSEt)^. Formed 
by mixing solutions of mercaptan and SnCl, in 
GSj, and evaporating the solvent. Also from 
mercaptan and a cone, aqueous solution of 
tinCl*. Oil, remaining liquid at -- 40°. May be 
distilled in vacuo, but when heated under at- 
mospherio pressure it decomposes yielding 
EtjSj and metallic tin.— Sn{SEt)2 : yellow pp. 
which quickly oxidises in ain -EtSSbCl.^. Oil, 
formed by evaporating a mixture of mercaptan 
and SbCl,. Decomposed by water with libera- 
tion of mercaptan.— A8(SEt)3. Obtained by 
adding NaSEt to an ethereal solution of AsGl,. 
Oil, wijh unpleasant odour. Decomposed on 
distillation into arsenic and EtaSo.— GlA8(SEt)2. 
From AsGlg and mercaptan in the cold.— EtSAii. 
White gelatinous pp. obtained on mixing dilute 
alcoholic solutions of auric chloride and mer- 
captan.— Pt(SEt)2: light yellow pp.— Ilh2(SEt)g: 
yellow pp. 

My dr ate EtSH I8H3O. Solidifies as a crys- 
talline mass when moist vapour of mercaptan is 
passed through a condenser cooled below 8° (H. 
Mfiller, Ar, Fh. [2] 160, 147). Mass of small 
needles, insol. water and mercaptan. A com- 
pound containing 1*6 p.c. carbon, crystallising 
in prisms, is obtained by pouring mercaptan 
into a solution of at 0°. It perhaps contains 
H3S as well as water. It melts and decomposes 
above 8° (Blaikie, Pr. E. 10, 87). 

HEBCAPTANS. {Sulphydrates.) Compounds 
of the formula BSH where It is a hydrocarbon 
radicle. They may bo viewed as acid ethers of 
sulphydric acid or as alcohols in which 0 has 
beem displaced by S. Just as H^S is more acid 
than HgO, the meroaptans are more acid than 
the alcohols. 'Thus they readily form salts by 
reacting with metallic oxides, and they derive 
their name from the ease with which they form 
mercuric salts. The salts of mercaptans may 
be called mercaptides. The meroaptans boil at 
a lower temperature than the corresponding 
alcohols, just as H.j8 has a lower boiling-point 
than HjO. The mercaptans have an unpleasant 
odour. They are very readily oxidTsed, forming 
disulphides BjSj, and finally sulphonio acids 
BSO,H. The oxidation to sulphonio acids is 
best effected by nitric acid, and the chlorides of 
the sulphonio acids BSO^Cl when reduood^by 
tin and HCl yield the mercaptans again (Vogt, 
A. 119, 162). By heating mercaptans with 
H2SO4 disulphides B2S2 are formed (Erlenmeyer 
a. Lisenko, J. 1861, 690). 

Preparatwn. — 1. Fatty, but not aronihtic,, 
meroaptans are formed by heating a solution of 
RSH wit]^ alkyl chlorides or io^des or* with 
otassium alkyl sulphates.— 2. By heating alco- 
ols or phenols with PgS. (KekuU, A. 90, 311; 
J?. 1867, 198). The yield is small.— 8. By re- 
dnging chlorides of sulphonio acids with zinc or 
tm and dilute H2SO4 or HGl. This process is 
very convenient for the preparation of aromatic 
meroaptans. The product is distilled with steam. 


4 . Aromatic mercaptans may be pibpared hy 
treating diazo- compounds with K,S (^ason, & 
20, 860).— 6. Aromatic meroaptans may be ob- 
tained by reducing the ooH^espondingnisulphides 
with zinc and H2SO4.— 6. Aromatic meroaptans 
can bo formed, together with the corresponding 
sulphides, by the action of aluminium chloride 
on a mixture of hydrocarbon and sulphur at 80° 
(Friedol a. Crafts, Bl. [2] 31, 464).-7. When 
three atoms of hydrogen in the benzene nucleus 
have been displaced by chlorous radicles, and 
two of these are NO2 and a halogen in ortho- 
position to each other, alcoholic KSH displaces 
the halogen by SH (Beilstein a. Eurbatoff , . 
197, 75). —8. By treating aromatic diazo- com- 
pounds with sodium thiosulphate and reducing 
the resulting aromatic thiosulphates with zinc 
and ILSO^ (Lonckart, O, P. 1887, 45,120). 

Properties.— Oils or crystalline solids with 
unpleasant odour. In sol. water. The salts of 
the heavy metals are sparingly soluble in water. 
The mercuric salts can usually be recrystallised 
from alcohol. When a small quantity of a 1 p.c. 
solution of isatin in H.^SO^ ii mixed with a few 
c.c. of the strong acid and a small quantity of a 
fatty mercaptan, a green colouration is pro- 
duced. Aldehydes and the higher alcohols inter- 
fere with the isatin reactions, and in this case 
the liquid may bo shaken* with a solution of 
KOH and then mixed with a little sodium nitro- 
prusside, when a reddish-violet colouration is 
produced (Denig^s, C, B. 108, 350). The alkyl 
sulphides do not give this reaction. When 
sulphides are present they should first be ppd. 
by an alkaline solution of PbO. 

Reactions.— 1, The ammoniacal solutions of 
aromatic mercaptans oxidise in the air with 
formation of disulphides. — 2. When HGl is 
passed into a mixture of a ketone and a mer- 
captan condensation takes place and a thioketate 
or * mercaptolo ’ is formed, e.g.: 

(GH^I^CO + 2HSEt = (GH3)2C(SEt)2 + H^O 
(Baumann, B. 18, 887).— 3. The alkoyl deriva- « 
tives of aromatic o-amido*mercaptans readily 
split off H3O, forming anhydro- compounds, e,g , ; 

= H.0 + C.H,<|>0.CH.. 

These anhydro- compounds may even bo formed 
by boiling the alkoyl derivatives »of aromatic 
amines with sulphur. They are also formed by 
the oxidation (by Kj^’eGyJ of the thio-alkoyl 
derivatives of aromatic amines. They are vola- 
tfte liquids which exhibit feeble basic characters, 
and regenerate the amido-mercaptans when {p|ted 
with potash (Hdfmann, B. 13, 8, 1223 ; Jacob- 
sen, B. 19, 1069). When o-amido-mercaptans 
are diazotised they produce characteristic stable 

compounds of the form 

MEBCAPTBBIC ACIDS. Acids obtained by 
placing chloro- or bromo- benzene in food eaten 
eby dogs. V, BnoMp-PHjfiNTL- and Chlobo-phisnyl^ 

MZBCAPfOBIO ACIDS. 

HEBODBAlfltCNIUM COMPOUNDS. {Am- 
monio-mermry compounds. Ammomacal mer- 
cury bases, Mercuramines.) By the reactions of 
fimmonia, or ammonium salts, on compounds 
of Hg, compounds are obtained, many of which 
may be represented by the empiricifl formulie 
8;HgX.^NH2 and fl;Hgl^.pNH, where X » acidip 
radicle ; some of the compoaadi» boweviri eon- 
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tain N Ibd H in the rati<f N:^ ; and some are 
composed of N, £^, and aoidio radioles only. 
The mermrammonium compounds, as a class, 
do not react as lo^e compounds of Hg salts 
with NH,, but rather as compounds of Hg, N, 
H, and acidic radicles. 

The mercurammonium compounds were re- 
garded by Kane as compounds of NH^Hg. Thus, 
the compound HgO.NHj was formulated as 
NHaHg.OH, and the compound HgS 04 . 2 NH 3 as 
NHaHg.O.SO.ONH, (A. Oh. [2] 72, 215). Hirzel 
(A. 84, 258) represented the mercurammonium 
Compounds as compounds of mercuric nitride, 
NjjHgj. Gerliardt suggested that these com- 
pounds are derived from NHj by replacing H by 
Hg ; and after the ammonium hypothesis had 
been somewhat developed, Hofmann attempted 
to derive the compounds in qilbstion from dif- 
ferent hypothetical mcrcurain|jioniums, i,e. com- 
pounds formed by replacing the H of NH^ more 
or less completely by Hg (u. HandioQrtcrbuchdcr 
Chemie [2nd ed.] 2 , 751 ; cf. Schmieder, J. yr. 
75, 147 ; Nesslor, J. 1856. 409). On this view, 
the compounds ^TgCl.„ 2 NIIs and HgS 04 . 2 NH 3 

NH Cl 

are represented as Cl 

Nh]c1 

NH 

j^g^^S 04 . The mercurammonium compounds 

may bo divided, on this view, into classes ac- 
cording to the hypothetical Hg derivative of am- 
monium from which they are supposed to be 
derived. Thus we have the following : N.^H,jHg 
= mercurammonium, N 2 H^Hg 2 = mercurosammo- 
mum, i^.^JlJIg 2 = dimercuramuionium, N^H.Hg, 
= a'imcrcurosammonium; the mercurammonium 
compounds are those containing divalent Hg, 
and the compounds of monovalent Hg are called 
mercurosaiumoniurn derivatives. The compound 
2 HgO.NH.„ obtained by Bie reaction of HgO 
with NH^Aq, is represented on the ammonium 
hypothesis as hydrated mercuramjnonium hy- 
droxide, NUgjOn.H^O. 

A division is sometimes made between those 
mercurammonium compounds which contain N 
and H in the ratio N:H 3 , and those which con- 
tain these elements in the ratio N:!!,; the latter 
are called mercuramide compotimls. 

Although some compounds readily give off 
NH, when heated, and others only when heated 
y^th alkali, yet it seems simpler to name all the 
‘impounds under consideration in accordance 
with the ammonium hypothesis. In this article 
the mercurammonium compounds are divided 
into two classes, mercurous and fherctirio ; the 
former being called mercuro- and the latter mer- 
?uri- compounds ; the name given to each com- 
pound is intended to indicate the number of 
NH 4 groups from which the cojnpound is derivedii 
and the number of Hg atoms (mercuref- or mer- 
cori-) in the formula. Several compounds are 
known whose reactions seem well expressed 
by supposing ttem to contain the group 
>ig.O.Hg; such compounds are called mercui- 
oxy-ammoniom derivatiyes in this article. 

The following table presenlifi the olassiffca- 
tion and nomenolatore adopted in the present 
•itiele;-- 


Glass I. BCiBOUBOua compounds. 

Series (i.) Mefeuro - ammonium com- 
jMunds ; e.g. (NIl3Hg)CU. 

„ (ii.) Dimeituro-amfnontum corn* 

pounds ; e.g. (NH2Hg2)01. 

Class II. MnaouRio oompcAjnds. » 

Series (i.) Mcrcuri • ammonium com' 
pounds ; e.J. (NH.^g)01. 

• H (ii.) Dimercuri-ammonium com- 
pounds ; e.g. (NHg2)20. 

„ (iii ) Mercuri-diammonium com- 
pounds\ e.g, (NjH^Hg)!.. 
n (iv.) Dimercuri - diammonium 
compounds ; e.g. 

(N2H4Hg2)S04.II,0. 
H (v.) Trimcrcuri - diammonium 
compottnds ; e.g. 

(N.2H2Hg3)S04.2H20. 

Class III. Mkrcuuoxy-ammonium compounds; 
e.g. (NirHg20)0II; (NHJIg.^O^SO,. 

Dimercuro-ammonium chloride (NH^HgJOl 
is sometimes called mercuro- chlor amide or 
amido-mercurous chloride ; to express this view 
of its constitution the formula is written 
Hg2(NH2)Cl. So also morcuro-ammonium 
chloride (NH3Hg)Cl is sometimes called ammo- 
nio-inercuroiis chloride, and the formula 
is written, empirically, HgCl.NHg ; tlip for- 
mula of this compound is frequently doubled, 
and the name imreurosammonium chloride— 
(N.2H3Hg2)C1.2 — is given to it. The salts called 
in this article mercuroxy-ammonium compounds 
may be regarded as hydrated dimer ctiri-ammo- 
7iium salts; thus, the chloride (NH8llg20)Cl 
may be written (NHg,.)Cl.H20, and the car- 
bonate (NH2Hg20)2C6, may be written 

(NHg2)2C03.2H20. 

Class I. Mercurous COMPOUNDS. NH 4-»Hg.KX* 

The experiments of Barfoed (J. pr, [2] 39, ‘ 
201) make it probable that the sp-called mer* 
curo-ammoiiium compounds are really mixtures 
of mercuri- compounds and Hg. B. asserts that 
exactly half the Ilg in the black pps. formed by 
NH,Aq in solutions of niercutous salts exists 
uncombined, that nearly the whole of this Hg 
disappears as vapour when the pps. are freely 
exposed to air, and that the light-coloured com- 
pounds remaining are the same as those pro- 
duced by adding NHaAq to mercuric salts. To 
the pp. produced from HgNO, Barfoed gives the 
, composition 3Hg + 2(HgNH2.NO,)HgO; thatpro- 
duced from flgSO, is 4Hg + (NH4Hg).4S04.2Hg0 ; 
that from HgCl is Hg + NH^HgCl; and that 
from Hg-AO, is 4Hg4- (NH,Hg)2C204.2Hg0. 

Series (i.) Mercuro-atn 7 ?u 3 nium compounds i 
NH,HgX. 

* Meronro-ammonium chloride, (NH,Hg)Cll. 
{Ammonio-mercurous chloride (HgCl.NH,J. 3 fer- 
curos -ammonium chloride (NjH^Hgj.Clj;.) A 
black powder, obtained by saturating HgCl, pre- 
pafod by ppn., with NH, gas ; on gently warm- 
ing all Nil, is given off (H. Rose, P. 20, 168). 
Th^ dissociation of this compound has been 
studied by Isambert (C. B. 66, 1259 ; v. Disso- 
ciation, Yol. ii. p. 397). According to Barfoed 
{J. pr. [2] 89, 201) the compound formulated as 
above is really a mixture of Hg, mercuri-ti^lk^ 
nium chloride (NH^gOl), and NH4OI. 

Series (ii.) JH^rcuro-amrnanium tem^ 
pounds ; NHaHj^z^* 
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r Tetramercwro • dUmmon^^um 

tmmde (NJ3[^Bg^.OU4 A black solid, obtained 
by Resting HgOl with NH,Aq (2Hg01 + 2NHgAq 
«NB^g,Cl+N9401Aq). Becomes dark-grey 
when dried ; heated, gives ol! NH, and N, and at 
a higher temper^ure yields a sublimate of HgCl 
and Hg ; treated with HCl gas, gives HgCl and 
NH^Ol (Kane, A, Ch, [2] 72, 216 ; Ullgren, P. 
42, 895). According to Barfoed (/. pr. [2] 89, 
201) the black solid obtained as described is a 
mixture of Hg and NHjHgCl. 

Meronro-ammonium nitrates. Various com- 
Munds of the form £i!Hg^0.i/N20j.«NH3 have been 
described by Kane (l.c.) and MitBoherlioh (P. 9, 
887 ; 16, 41) ; but Barfoed’s experiments make 
it very probable that these bodies are mixtures 
of Hg and mercuri-ammonium salts (v. supra). 

OtasiIL MiROUEic compounds. N^H4,.yHgyX* 

2 

S e r i ds (i.) Mercuri-ammonium compounds ; 
NH^HgX. Obtained by interaction of excess of 
NHjAq with mercuric salts in solution. 

Mercuri-ammonium chloride, (NHjHg)^ 
i^Mercuri-chloramide, or amido-mercuric cMoride 
(Hg.NH,.Cl). Dimercitri-diammonium chloride 
(N^49g,.Gl Inf usible while precipitate.) Ac' 
cording to Rammelsberg (J. pr. [2] 38, 6.58) this 
salt is a double compound of dimercuri-ammo- 
nium chloride — NKgaCl—and NH^Cl ; B. assigns 
to it the formula NHg^Cl.NH,01 (u. infra). 

When excess of NHjAq is added to HgOl^Aq, 
or when HgOl^Aq is dropped into NHjAq, a white 
pp. is obtained; this pp. was long considered 
identical with that obtained by adding Na^COsAq 
to HgOl^Aq mixed with NH,ClAq, and known 
in pharmacy as Mercurius precipitatus alb us. 

• Wohler (P. 2G, 203) found that the pp. formed 
by NHjAq was volatilised without fusion when 
heated in a Pt dish, but that the pp. formed by 
NajCOyAq melted before it volatilised. The pp. 
by NH^q was then called infusible white pre- 
cipitate^ and to that produced by NaXO^Aq the 
rxejMfimble white precipitate was given. 

Prcmration.’^BgCQi.([ is added to excess of 
cold KHyAq, the pp. is collected at once, rapidly 
washed with a little cold water, and dried at 
110® (Andr6, C. B. 108, 233, 290). Andrd (f.c.) 
has examined the compounds obtained by the 
interaction of NH^Aq with HgCl^Aq, varying the 
relative masses of the reacting bo^es and the 
time of contact. Using equal volumes of HgClxAq, 
containing 33-876 g. HgOlj, per litre, and NHjAq 
containing 4-25 g. NH, per litre, the pp. after 
drying at 110° was not quite pure NHaHgCl, b^t 
contained a little mercuroxy-ammoniumohloricte 
(NHj.Hg.O)Cl. The quantity of (NH2.Hg,0)Cl 
increased by allowing the reacting bodies to re- 
main in contact, and also b^ increasing the 
quantity of NH,Aq ; when the NH, an.4 HgCJ, 
were present in the ratio CNHsiHgCl^ithopp. con- 
tained equal molecular proportions of RH^HgCl 
and (NH3.ilgj,0)Cl, and by further increasing the 
NH„ only (NH^HgaOlCl was obtained. Andr6 
found that NH4GI tends to change (NH2.Hg.30)Gl 
into NHjHgCl; by adding 1 vol. HgOlAq to 
6 vola. KH,Aq (strength as given above), decant- 
ing after 24 hours, and agitating the pp. for 
2 days with 2 vols. NH^OlAq (containing 18*4 g. 


jiiim 

alio examined the ppa, obtained adding 
NHyAq, and alsoNH^GlAq, toHgOltAqinpieienoe 
of KOH ((7. P.108, 1108, 11 A. Thep^arecom* 
pounds of NH^gOl, NHgsOl, and (NH^Hg|0)01 
in varying proportions. 

Properties.— k white solid, which volatiliseg 
completely, when strongly heated, without melt- 
ing. Readily sol. in HOlAq ; not blackened by 
NHjAq ; dissolved by acids, also by hot solutions 
of NH4 salts. 

Reactions.— 1. When heated^ in an open 
vessel, does not melt but yields a sublimate 0^ 
HgGl and a mixture of 1 vol. N and 2 vols. NH, 
(GNHjHgGUGHgOl + dNHa + Nj; Kane, A. Oh. 
[2] 72, 215). When slowly heated in a retort to 
0. 340®, HgCl, and NH3 are given off, and a 
red crystalline compound, 2NHg2Cl.HgCl3, re- 
mains. — 2. Decomposed by watery slowly by 
cold, more rapidly by hot, eventually with for- 
mation of yellow mercuroxy-ammonium chloride, 
(NH„.Hg30)Cl, andNH^Cl (2NH,HgCl + H^O + Aq 
= (NH2.HgX)Cl + NH,ClAq).~8. Potash or soda 
separates (NHo.Hg.piCl and e\felvea NH,. Only 
half the N of the original NH,jHgCl is evolved 
as NH, (Kane, l.e.)\ but by boiling for some 
days with KOHAq, renewed from time to time, 
all the N is removed as NH^. and HgO remains 
(Schmieder, J.pr. 75, 147). The fact that only 
half the N is readily evolved as NH„ by the 
action of alkalis on NH^HgCl, has induced Ram- 
melsberg (J. pr. [2] 88, 558) to regard this body 
as a compound of dimorcuri-aramonium chlor- 
ide and NH4GI, and to give it the formula 
NHg^Cl.NH^Cl. But it is to be remembered, as 
pointed out by Kane, that water readily sepa- 
rates NHjHgCl into (NH2.Hg30)Cl and NH4OI; 
hence the NH, obtained by the action of aqueous 
alkali is probably due to the direct decomposi- 
tion of NH4CI by the alkali. — 4. Boiled with 
very dilute sulphuric acid till dissolved, the 
compound HgCl3.2NH4C1.2HgS04 forms on 
cooling (Kosman, Oh. [3] 27, 238). — 6. 
Heated in dry hydrogen chloride, HgCl, and 
NH4CI are produced (Ullgren, A. 26, 203).— 
6. Heated with solutions of sodium chloi^e, 
potassium iodide, barium sulphide, <fco., NH, is 
evolved andHgOl,, Hgl,, HgS, Ac., formed; e.g, 
NH,HgCl + 2KIAq + H,0 0 

= Hgl, + KClAq + KOHAq + NH, (Kane, 1. e . ; 
Rammelsberg, P. 48, 182). — 7. Boiled with am- 
monium chloride solution, merouri-diammonium 
chtoride NjHjHg.Cl, .{fusible white precipitate) 
is produced.— 8. Decomposed by heating with 
sulphur, with formation of a yellow sublimate 
of a chlorosulphide of N. — 9. Rubbed with iodine 
and a little alcohol, Hgl, is formed and then an 
explosion occurs, probably from production and 
decomposition of N iodide (Rice, Ph. [8] 6, 766 ; 
cf. Schwarzenbaoh, B. 8, 1231 ; Fldckiger, B. 8, 
619).— 10. Bromine and chlorine cause evolution 
[,of N and formation of HgBr, or HgGl, (Schwarz- 
enbach, B. 8, 1231).— 11. Decomposed by alco- 
kolic iodides, e.g. EtI (v. Sonnenschein, A. 101, 
20).— 12. For reaction with am^Mc mercaptam 
V. Wagner, J.pr. 63, 878. 
it Combinations. — 1. Forms various compounds 
with NHg,Cl and (NH,.Hg,0)01 ; obtained by 
adding NHgAq or NH40LAq to solutions of 
Hg01,Aq containing EQH (AndrI, 0. R. 108, 
1108, 1164).— 2. Gombines with HgOl, to fonv 



Xeroui^ButioidiiB bromide^ (KHA)Br. 

of cmido-m&rmric fnxUnidB 
(HgjNHjJBr). Dimer^tH’^Uaimmmi^ bronUds 
(N^^g^BrJ.) A yellow powder, obtained by 
ppg. H^r^q with excess of NH,Aq (c/. Mer^ 
curi^minonium chloride, supra). Insol. water 
or alcohol, slowly changed by cold water, more 
quickly by hot water, to NBEg^Br (Pesoi, G. 19, 
509). E. sol. NHgAq. Heated gives N, NH„ 
and HgBr ; when very slowly heated to o. 340® 
gives NH„ HgBr5j.NH„ and NHgjBr.HgBr, 
(Jiitsoherlich, J. pr. 19, 455). 

Series (ii.) Dimercuri-ammonium com- 
pounds; NHg,.X. According to Pesoi (G. 19, 
509) many and probably all the dimerouri-am- 
monium salts, when digested with iKH4Cl, NH^Br, 
or NH4I solution, evolve NH3 in the proportion 
of 4NH| for each NHg,^ group in^the dimerouri- 
ammoninm salt. This reaction may be applied 
to estimate dimercuri-ammonium salts, by con- 
ducting the digestion in a closed vessel contain- 
ing a dish with a ifloasured quantity of normal 
oxalic acid. 

Dimercuri-ammonium hydroxide, NHg,^.OH. 
(Mercurammonium hydroxide). ' Prepared by 
saturating yellow Hg^ with NH, under increased 
pressure, finely powdering, and again saturating 
with NH,; or by shaking HgO with alcoholic 
NH, for some hours and drying at ordinary 
temp, in NH, gas; the product, which is 
NHgjOH.HjO, is then heated in dry NH, to 80®- 
80®. The operation should be conducted in the 
dark (Weyl, P. 121, 601 ; 131, 639). A brown 
powder ; explodes when strongly heated ; de- 
composed by water, with evolution of NH,; 
absorbs CO, from air, evolving NH, at the same 
time; dissolves in warm HClAq or HNOjAq 
with formation of salts of Hg and NH^. 

Heated to 100® in absence of air, gives di- 
msrcuri-ammonium oxide (NHg,),©. A 
•dark-brown powder which exj^odes when heated, 
struck, or rubbed in a mortar ; readily combines 
with water to form NHgj-OH.H^O ; soluble in 
HCSlAq and HNOjAq; reacts with HCl gas to 
form HgOl, and NH4CI. This oxide is also 
formed by the action of liquid NH, on HgO. 

Th% hydrate of dimercuri-am- 
monium hydroxide NHg,OH.:^0, is a 
yellow powder, obtained as described above. It 
appears to be isomeric with raerouroxy-am- 
monium hydroxide (NI4Hg,€)OH (p. 211). 

Vmerourl - ammonium chloride, NHg3.Cl. 
{Mercuramimnium chloride,) Obtained by treat- 
ing the hydroxide (v. supra) with alcoholic solu- ! 
tion of HOI; also by treating the Mychloride 
formed by fusing together HgO and HgCL in the 1 
ratio 8HgO:HgCl„ with liquid NH„ and re- 1 
moving excess of NH, by warming in a stream 1 
of dry air at 160®. Forms a yellow powder ; de- i 
opposed suddenly at ^00® to HgOl, Hg, nnd N 1 
PY®yl» P . 121, 601 ; 181, 539)» Not acted on by i 
boi^g water ; decomposed by hot KOHAq with 

poduction of NH,%nd HgO; slowly dissolved t 
by cold HCSAq. ^ 

Forms a double compound with met- ^ 
curio ohloride 2NHg,ClHgCl,. (difnercwH- 1 
ammomum-merourio chloride). A red crystallipe t 
. produced by very slowly t 


in a ntort unttt QgCA to rnmMTmB 
. oompound reacts with hot HCLIq to lo^ NH«OI 
> andHgOl,; it is said to bvunmQged by ^o» 
' HNO,Aq, dilute H^SO^Aq, H,0, or bdUngjOkali 
solutions (Mitscherlich, J. pr. 1& 458). Heated 
to 860® it separates into N, HgCu. and Bg. * 
Dimerouri - ammonium bronlde, KHg^r. 
(Mer^ura7n7}ionium bromide.) Obtained by ppg. 
HgBr,Aq by excess of NHgAq and digesting ue 
pp. (NH^gBr) with water; better, by adding 
excess of NH. carbonate to HgBr,Aq, washing 
the pp. of 4NHg2Br.6NH4Br with NH, carbonate, 
warming with KOHAq, and washing with cold 
water (Pesoi, O, 19, 609). Also obtained, ac- 
cording to Pesoi, by the action of dilate HBrAq 
on Millon’s base (NH,.Hg20)OH. A yellow 
powder, insol. water, sol. HClAq, xnsol. HNO,Aq; 
decomposed by heat, without melting, yielding 
NH, and a sublimate which contains Hg (Pesoi, 
I.C.). Digested for a short time with boiling 
NHjBrAq, and filtered, small orys^ls of 
NHg^^Br.SNH^Br are obtained. This oompound 
seems similar to fusible white precipitate; 
it is described on p. 210 as mercur%-diam- 
tttonium bro7nide. The double compound 
4NHg,Br.6NH4Br is obtained, in clear micro* 
scopio needles, by adding excess of NH, car- 
bonate to HgBr,Aq (Pesoi, l,c.). • 

^ Dimeronri-ammoninm iodide, NHg,I, is ob- 
tained by the action of liquid NH, on the oxy- 
iodido formed by fusing together HgO and 
Hgl, in the ratio 3ngO:HgI, (Weyl,P, 121,601 ; 
131, 639). 

I Dimercuri-ammonium selenate, 
(N^8jaSe04.2n;j0. A white pp. which darkens 
in light and is decomposed by heat; obtained by 
dissolving the basic selenate HgSeO,.2HgO in 
oono. NHjAq, and ppg. by much water (Oameron 
a. Davy, 0, N. 44, 63). 

Berios (iii.) Mercuri-diam7nonium com- 
pouTids; N.HgHgX,. ^ 

Mercuri-diammonium chloride, N,H,Hg.01,. 
{Mercurammonium chloride. Fusible white 
precipitate. Ammonio-mercuric chloride, 
HgCl2.2NH,.) Rammelsberg (j. pr, [2] 88, 668) 
regards this salt as a double compound of di- 
mercuri-ammonium chloride — NHg,01 — and 
NH4OI. He formulates it as NHg,C1.8NH401 
{v. infra). 

When an alkali carbonate is added to 
HgCljAq containing NH.Cl, a white pp. is ob- 
tained ; this pp. was called in pharmacy mer- 
C7iritts precipitatua albus, and for long was sup- 

4«, i.1. ^ ▲ £ J Jli-T 


presence of sal-ammoniac, melted when heated, 
before volatilising, but that the pp. formed by 
ammonia volatilised without melting. The 
forme;; pp. was then called /u5t5fs white precini* 
Vtte, to disf^guish it from the latter to which 
the napie infusible white precipitate was given* 
The researches of Kmg {Ar. Ph. 42,*!) have 
shown that pure merouri-diammonium e h^o rid t 
cannot be obtained by addition of alkitH oar* 
^nate to Hg01,Aq containing NH«01 at the oxdi. 
nary temperature; the pp. consists of a 
ture of merouri-ammonium c^oride (vnfusibU 
whiUprecipitaU^ NH,Hg.01) and merouri-diain* 
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monium chloride (ftisibU white predpitate^ 
N^.Hg.Oy; the loQger the pp. remains in 
contact with the supernatant liquor, and the 
higher the temperature, the greater is the amount 
ni fusible white precipitate formed. Krug found 
that almost pujce NHjjHgCl (infusible white pre- 
cipitate) was obtained by adding Na^COsAq to 
j^CljAq mixM with NH^Cl at 0°, and filtering 
at once (about dNajCOaiUHgClaiONH^Cl). ^ The 
first pp. formed by the alkali carbonate therefore 
probably always consists mostly of mercuri-am- 
monium chloride, NHoHg.Gl, but this is acted on 
by the NH^Cl present, and thus more or less 
N,H^g.Cl2 is produced ; CO, is also given oil 
from the alkali carbonate used, and this CO,, 
according to Krug’s experiments, seems to change 
some of the NH,HgCl to HgCl,.a;HgO (with 
siniultaneous formation of NH^Cl andNH^HCOa), 
which oxychloride then probably reacts witn 
NH4CI to produce NaHgHg.Cl,. 

Preparation,— EgCljAq is dropped into boil- 
wig N^^^ClAq containing NH,, as long as the ; 
pp. wliich forma is redissolved, and the liquid is ‘ 
allowed to cool. The compound crystallises out | 
in garnet-red dodecahedra. Melts at c. 300® | 
with decomposition. j 

Properties and Reactions.— ^maW red do- I 
decahedra ; also formed by ppn. with Na^COj j 
as a white powder. Gently heated, gives ofi half j 
its NH3, leaving HgCl^.NHg (v. infra) ; melts at 
c. 800®, evolving N and NH, and yielding a 
sublimate which reacts with water to form I 
NH4CI, HgClj,, and HgCl. Boiling water \ 
reacts to form mercuroxy-aramonium chloride, 
(NH,.Hg,0)Cl, and NH^Cl. Alkalis evolve NH,. j 
According to Rammclsberg (/. pr, [2] 88, 668) 
three-fourths of the N of mercuri-diammonium 
chloride is evolved by the action of hot alkali 
solution ; hence R. assigns to this compound 
the formula NHg^CLaNH^Cl ; but as the action 
of boiling water on NoH^Hg.Cl, is to produce 
(NH,.Hg,0)Cl and NH^Cl in the ratio 
(NH,.Hg,0|Cl:3NH4Cl, it is easy to account 
for the^ action of boiling alkali without suppos- 
ing fusible wlfite precipitate to be a double com- 
pound of NHgjCl with NH4CI. Iodine reacts 
energetically ; according to Fliickiger (B. 8, 1619) 
the reaction is expressed thus C(N2H.Hg,Cl,) + 21, 
-N, + 6NH4CI + 4NH, + 2HgCI,-^ 2HgI, + 2HgCl. 
Liquid ammonia dissolves N^H^HgCl,; after 
prolonged action, and evaporation of the excess 
of NH3, a white crystalline mass remains which 
has the same composition as the original, ac- 
cording to Weyl (P. 1, 647). 

Combination.— The compound HgCI,.NHg 
may be regarded as a compound of NjBaHg.CL 
with HgCl, [N,H„Hg.Cl,.HgCl,«9(HgCl.,.NH3)]. 
This compound is formed by heating HgCl, in 
dry NHg, or by distilling HgO with NH^Cl ; it 
melts when heated and distils without much 
change; it is decomposed by water, forming 
NH,Hg.01 and HgC^NH^Cl (Kane, A, Ch, [81 
72,216). I. ^ 

Mercuri-diammonium bromide, NaHgHgJBr,. 
Small microscopic, rhombohedral, transparent 
crystals; obtained by adding excess of NH. 
carbonate to HgBroAq, boiling the pp. o(». 
iNHgjBr.SNH^Br for a short time with NHjSrAq, 
filtering, and allowing to cool (Pesci, Q, 19, 609). 
Also formed by treating dimerouri-ammonium 
hromide (NHg3r) with boiling EHfitAq i hp 


the action of NH,Aq on solution HgBr^NH^ 
also by adding alcoholio NH, to HgBr, oisaom 
in alcohol (P., l.c.). Melts at 0. 180^ wit] 
evolution of NH, : morec strongly hGated, yidd 
two distinct sublimates. Easily sol. HGIAq 
HjSO^Aq forms HgBr, ; alkalis produce NHg,Bi 
(P., f.c.). Forms a compound with HgBr, 
viz. N,H3Hg.Br2.HgBr3(«HgBryNH3) similai 
to the chloro- compound already described (H, 
Rose, P. 20, 160). 

Merouri-diammonium sulphate, 
N2H3Hg.S04.H,0. Lustrous, orthorhombio 
crystals. Obtained by adding, little by little 
yellow HgO to pure, saturated, cold (NH4)2S04Aq 
each portion of HgO being allowed to dissolve 
before another portion is added, the liquid being 
kept cold ; addition of HgO is continued till the 
liquid begins ^0 grow turbid, the clear liquid it 
decanted and aUowed to evaporate in the air or 
in vacuo. This compound is decomposed by the 
smallest quantity of water with production of a 
compound of mercuroxy-ammonium sulphate 
and mercuri-ammonium sulphate, 

3(NH,.Hg,0),S04.(NH,Hg),S04 ; 
boiling water removes more H,S04, finally form- 
ing (NH2.Hg20)jjS04 (v. Mercuroxy-ammonium 
sulphate, p. 211 ; cf, Millon, A. Ch. [3] 18, 410 ; 
Sohmieder, J. pr, 76, 1^7). It is e. sol. in 
(NH4)2S04A.q, NH4ClAq, HClAq, dilute H2S04Aq, 
and HNO|Aq ; insol. cone. HNOjAq. Boiled 
with cone. H2SO4 it gives (NH4)2S04 and HgS04 ; 
decomposed by KOHAq, forming a basic com- 
pound; with boiling cone. KOHAq, NH, is 
evolved and HgO formed. Heated to 116® water 
is evolved, and at a higher temperature complete 
decomposition results. 

Mercuri-diammonium iodide 
N-^HgHg.Ia; Mercuri-diammonium fluor- 
ide NjHgHg.F^; and the double compound 
NgH^jHg.L.Hglj, have been described (v, H.Bose, 
P . 20, 160 ; Nessler, 0. C. 1856. 630 ; Finkener, 
P. 110, 147 ; Ranwelsberg, P. 48, 170 ; Caillot 
a. Carriol, J.Ph. 9, 881). 

Series fiv.) Dimercuri-diammonium com- 
pounds ; N3H4Hg2X3. 

Dimercuri-diammonium sulphate, 
N2H4Hg2.S04.H20.( = S0,.2Hg0.2NH,). Obtained, 
according to Millon (A. Ch. [?] 18, 410), by 
saturating 70 0.0. cold cone. NH3Aq with HgSO,, 
allowing to stand in an atmosphere of NH, over 
CaO for some months, powdering the crystals 
“which separate, and drying over CaO. 

Series (y.) Trimercuri-diammonium.com- 
pounds; NjH^gjX,. 

Trimerouri-diammonium sulphate, 
N3H3gg3.SO4.2H3O (-S0,.8Hg0.2Niy. P*e- 
pared similarly to preceding salt, but usmff 90 0.0. 
NH3Aq\MiUon,f.c.). 

Class IH. Mebouboxt-ahbionzuk ooMFoumMi 

(NH3.Hg30)X. 

The name ‘mercurauy- is here given to the 
group HgjO, which is supposed to act as a dyad 
radicle in these compounds. The saltB of this 
series may be regarded as Hydrated tePramercuri- 
diammonium compounds ; thus the carbonate 
(NH3.Hg30),C0,may be writtenNj;Hg4.C0,,2H,0, 
and the onibride (NH,.Hg30)Cl may be written 
N,Hg4.Gl3.2H,0. Some of the salts of this series 
may also be regarded u kgrdrated 
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compounds ; thus the chloride 
(NH«.Hg,0)01 loses water at 200°, and is there- 
fore regarded by Bam^elsberg as NKg^CLH^O. 

Heroarozy-ammomam hydroxide, 
(NH,.Hg,0)0H. (MilUm's base,) This is the 
final product of the reaction of NH,Aq on HgO ; 
the hydroxide contains Hj,0. Millon gave the 
formula NH2.HgjO.OH.H.^O ; Gerresheim, the 
formula 2(NH...Hg20.0H).H20 (A. 195. 373) ; and 
Rammelsberg, morff recently {J.pr. [2] 38, 668), 
^assigns the composition 3(NH2.Hg20.0H).2H20. 
The empirical formula for the base is 
2I|g0.Nn^H20. 

Preparation. — Yellow HgO is agitated with 
NHjAq, quite free from carbonate, so long as 
any change occurs; if* red HgO is used the 
change is not completed for some days. The 
yellow-brown product is washed ^^th cold water, 
crystallised from hot water, an4 dried (Millon, 
A. Ch. [3] 18, 392). 

Properties, — Yellow, microscopic crystals, 
probably rhombic. Appears to bo isomeric with 
hydrated dimerepri - ammonium hydroxide 
NHg^OH.H^O (p. 209). Insol. alcohol or other; 
somewhat sol. water. S. *007 at 17°, *06 at 80°. 
Acts as a very strong base; decomposes NII4 
salts energetically with evolution of NH„ and 
rapidly combines witlij CO2 when exposed to air. 
Several salts may be obtained by dissolving the 
base in excess of acetic acid, and ppg. by alkali 
permanganate, chromate, &o. Over ^2864 loses 
HjO and becomes brown ; heated to 130° further 
loses jHjO, leaving mer cur oxy -ammonium 
oxide (NH2.Hg20).A 

Reactions. — 1. The hydrated base is very 
slowly decomposed by boiling alkali solution ; 
the dehydrated base is only decomposed by 
molten alkali. — 2. Decomposes ammonium salts 
rapidly, with evolution of NHa.— -3. Combines so 
rapidly with carbon dioxide that it is almost 
impossible to obtain the base quite free from 
carboqate. — 4. With ac^s forms salts 
tNH2.Hg20)X (X- NO,, iS04,<feo.)(v.Eamraels- 
berg, J. pr. [2] 38, 658).— 6. Decomposed by 
heat with more or loss explosion (Millon, l.c. ; cf. 
llirzel, J. 1852. 419 ; 1853. 381).— 6. Many 5aZf5, 
e.g. sulphates and chlorides, are decomposed by 
shaking with Millon’s base, with complete re- 
moval of the ioid of the salt used (u. Gerres- 
heim, A. 195, 373).-— 7. Heated with ethylic 
iodide to 100° yields crystals of 2NEt4l.3Hgl2 ; 
ethylic bromide reacts similarly. — 8. A thio- 
carbonate of the base is obftiined by heating 
with carbon disulphide (Gerresheipi, lx.). 

Merouroxy-ammonium chloride, 
(NH2.Hg20)Gl. {Hydrated telramercurammo- 
nium chloride N2Hg4.Cl2.2H2O. Hyjp’ate^ di- 
niercvH-ammonium chlo^e^il3i^jiji.H20^ This 
compound is formed by the reaction of ooiling 
water with either fusible white pp. NjHaHg.CIg, 
or infusible white pp. NH 2 Hg.Cl. It is also pro- 
duced by passing dry NH, over the oxychipride 
3HgO.Hg01, at 160° (Ullgren, P. 42, 396). A 
heavy, yellow powder ; v. si. sol. water ; e. sol. 
IIOlAq and HNO,Aq (jfane, P. 42, 367h Deoom- 
posed by giving NH„ N, HjO, HgOl, and 
Hg. Decomposed by excess of solutions of ECl, 
Nad, and El, with evolution of NH,. Loses 
water at 200°, and is therefore regarded by 
it,^el»berg u NHg,d.i^O (/. [2] 88, 


Sll 

Mercuroxy • ammon^m chloride combines 
with NHaHgCl and I^Hg 2 Cl to form various 
double oomponnds, tf.y, * 

3(NH.,.Hg20)Cl.NH2HgCl 
and (NH...Hg 20 )Cl.NHg 2 Cl ; 
these compounds were obtained by Andr4 bf 
ppg. HgCljAq with NH:,Aq, sonfe of them re- 
quiring the presence of KOH for their produc- 
tion *1(0. R. 108, 233, 290, 1108, 1164). 

Merenroxy-ammonium iodide, (NH2.Hg20)I. 
{Hydrated teiramcrenrammonium iodide 

N2Hg4.I2.2H2O. Hydrated dimcrcuri-ammoniiim 
iodide NHg^J.HoO.) This compound is formed 
by adding NH^Aq to Ncssler^s reagent (alkaline 
solution of Hgla in KJAq); the composition of 
the pp. thus produced is often represented as 
Hg.NH2.I + ngO, or as Ilg.NHg.I + HA. The 
compound is best prepared by dissolving 
Hgl2.2KI in KOHAq, adding NIIyAq, washing 
thoroughly with cold water, and drying at 100° 
(2K.HgI,Aq + 3KOnAq + NH^Aq 
= (NH2.Ilg20)I + 7KIAq 1 211,0 ; * 

V. Eammetsberg, P. 48, 170). (NIL.HgaO)! is 
also formed by heating bllgO-Hgl^ to 180° in 
I NH3 (Rammelsberg) ; and by boiling Hglj with 
excess of cone. NllaAq. 

Mercuroxy-ammonium iodide is a brown 
powder with a purple-red tint. Begins tojpve 
oil water at 128° ; heated more highly, out of 
contact with air, it melts to a dark-brown liquid, 
and then decomposes violently, giving H2O, 
Hg, Hgl2, NH,, and N. kSoI. warm KIAq, with 
formation of k2Hgl4 and KOII and evolution of 
NH3. 80I. warm llOlAq; Hgla and HgICl are 
deposited on cooling (Rammelsberg). Decom- 
posed by hot BaSAq, with evolution of all N as 
Nlla. Heated in HCl gas, gives a sublimate of 
HgCl2, NH4CI, NH,I, and (NH4) JIgl4. 

Mercuroxy-ammonium nitrates. Several 
nitrates, and some double nitrates, of the mer* 
curoxy-ammonium compounds seem to exist. 

Tlio salt often called Soubcmm*8 amino- 
niacal salt is i^robably the normal nitrate 
(NH2.Hg20)N03 (Soubeiran, J. 9h. 12, 466). 
This compound is obtained by ppg. dilute 
Hg(NO;,)2Aq, containing only a little free acid, 
with very dilute NH^Aq, boiling with water till 
the pp. becomes compact and curdy, washing, 
and drying. 

The loose flocculont pp. produced by adding 
very dilute NH^Aq to dilute Hg(N03)2Aq, 
sometimes knewn as Mitscherlich’s ammo- 
niacal salt, is probably a double compound 
of mercuroxy-ammonium nitrate 
and m er cur i- ammonium nitrate^ 
(NH2.Hg20)N02.(NH2Hg)N03.H20. 

08ier compounds are obtained by boiling 
Mitscherlich’s salt with excess of NHjAq with 
addition of NH4N03Aq, and by dissolving Sou- 
beiran’s salt in hot cone. NIl4N03Aq ; the salts 
thus formed are probably 6 Ze compounds 

df* mercui^xy -ammonium nitrate and 
ammonium nitrate, but their exact compo- 
sition and constitution are not yet deemed (v. 
Mitscherlich, P. 9, 887 ; 16, 41 ; Millon, A. Oh. 
rsj 18, 392; Kane, A. Ch. [2] 72, 216; Nessler, 
5: 1856. 409). 

Mer curoxy-ammonium sulphate, 
(NH2.Hg20)2S04. {Hydrated tetramercuranu 
monium sulphate, N2Hg4.SO4.2n2O. Hydrated 
dimerauiri-ammemium eulnhftiA. 
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(NHff 2 } 2 S 04 . 2 H, 0 . Ammoniacal kirpethum). 
Obtained by saturating (?bno. NH|Aq witn HgSO«v 
arKi allowing to evaporate in air, or over H^SOi; 
also by digesting the basic sulphate HgS 04 .Hg 0 
{mineral turpethum) with NHjAq; also by di- 
(jesting HgO ^ith hot (NH 4 ).^S 04 Aq (Millon, 
A. Ch. [3] 18,<J92; Ullgren.P. 42,396; Hirzol, 
J. 1862. 419 ; 1853. 381). Schmieder {J. pr, 76, 
147^ obtained the salt by repeatedly treating mer- 
ouri-diammonium sulphate, N.jH.Hg.S 04 .H ^0 
(p. p. 210 ), with boiling water, till the filtraU^ 
was free from sulphates. Forma a heavy yellow- 
white powder; si. sol. water; easily sol. HOLAq 
or HNOgAq. Decomposed by heat to H^O, N, 
NHs, and HgjSO,. Treated with KOHAq, gives 
NH, and a basic salt (NH 2 .Hg, 0 ) 2 S 04 .Hg 0 
[perhaps NH 2 .Hg 20 .NHj.Hgj 0 ..S 04 ) ; and on 
lurther treatment with KOHAq yields NH,, 
HgO, and E 2 SO 4 . 

Besides the mercuroxy-ammonium salts de- 
scribed above, the following have been pre- 
pared 

Mercuroxy-ammonium hromate 
(NHyHg,0)BrO, (Rammelsberg, P. 66, 82). 

Mercuroxy-ammonium carbonate 
(NH,.Hg,0),C0, (Millon, A. Ch, [3] 18, 392; 
Hirzel, J, 1852. 419 ; 1853. 381). 

Mercuroxy-ammonium chromate 
(NHj.Hg., 0 ) 2 Cr 04 ; and a double basic salt 
(NH,.Hg, 0 ),Cr 04 . 3 HgCr 04 .Hg 0 (Hirzel, Z.c.). 

Acid mercuroxy-ammonium fluoride 
(NHa.Hg,0)F.HP (Finkoner, P. 110, 632). 

Mercuroxy - ammonium • ammonium 
iodate (NH,.Hg, 0 )I 0 ,. 2 NH 4 l 0 , (Millon, A. Oh, 
[3] 18, 410). 

Mercuroxy - ammonium - mercuric 
phosphate (NH,.Hg, 0 ).Hg.P 04 (Hirzel, J. 1852. 
419; 1853. 381). 

Mercuroxy - ammonium - mercuric 
sulphite (NH,.Hg,0),S0,.HgS0, (Hirzel, U.), 

^ M. M. P. M. 

MEBCTTBIALINE. The volatile base ob- 
tained by d^tilling the seeds of Mercuiialis 
annua or M. perennis with lime and water, and 
formerly called * mercurialine,’ is identical with 
methylamine (B. Schmidt, B, 10 , 2226; A, 193, 
73 ; cf. Beichardt, J, pr. 104, 801). 

MEBOITBY. (Quicksilver.) Hg. At. w. 
190‘8. Mol. w. 199-8. [-38-6°] (Regnault, 

Acad. 26, 626). [- 38-860] (Mallet, P. M. [5] 
4, 145). (867-26® at 760 mm.) fRegnault, I, c, ; 
for table of B.P. of Hg at pressT&es from 123 to 
798 mm. v, Ramsay a. Young, 0. J. 47, 666 ). 

^ 18-6968 to 18-696 (Begoaolt); ^ 13-646 
(Volkmann, W, 18, 209 ; a very full table of S.G. 
and volume of Hg from 0® to 860® is giwen). 
S.G. solid Hg, « 141982 (Mallet, P. M, 
[ 6 ] 4, 145). V.D. 99-8 at 440® to 1666® (V. 
Meyer, B, 12, 1426). S.H. -03812 from 20® to 
60®, -03278 from 26® to 142® (Winkelmunn, P. 
169, 162; V, also Pettersson, Be 1^, 1718). 

476" to 866 ® = 1-666 (Kundt a. Wwburg, 

P. 167, 868 ; experimentally determined). G.E. 
-00018153 from 0® to 100® (Regnault, Acad, 2U 
271; V, also WOUner, P. 163, 440). T.O. 
(Ag>100) 6-8 (Oalvert a. Johnson, P. M. [4] 16, 
Ml; cf, Weber, W. 10, 490). B.O. o. 1-96 
^(0a*100). For electrical renstanof of Hg 


Eohlrausoh, W. 86, <700; (ef. Grunmabh, W. 8T| 
608). Fbr table of vapour-pressures of Eg from 
185® to 620® V. Ramsay a. Toux^, 0, J, 49» 87. 
Heat required to changed 200 grm. Hg at 868® 
to gas = 12,400 gram-calories ; heat required to 
melt 200 grm. solid Hg =» 664 (Person, A. Ch, 
[3] 24, 267 ; ibid, 21, 296). Chief lines in emis- 
sion-spectrum 6161, 5460*5, 4368 (Thal6n, 1668 ; 
for table of lines of high refrangibility v. Hartley 
a. Adeney, P.1884. 186). S.V.S.0.14. Crystal- 
lises in regular octahedra. 

OccMrrejice.— Small quantities of Hg are 
found as globules disseminated through ores of 
Hg, or in the rocks in which these ores occur. 
The chief ore of Hg is ciTmabar, HgS, found in 
limited quantities in Illyria, Spain, Bohemia, 
Pern, China, California, the Ural, and one or 
two other localities. An amalgam of Hg and 
Ag is sometimes found native ; iodide, chloride, 
and minute quantities of selenide, of 1^ are also 
known to occur. 

Preparation,—!, By distilling cinnabar in a 
regulated supply of air, eondensing the Hg in a 
suitable apparatus, and aliowing the SO, to 
escape. — 2. By heating cinnabar with lime ; CaS 
and CaSO^ are formed, and the Hg distils and is 
condensed.-— 3. By heating cinnabar with iron 
(smithy-scales), Hg, FeS, and SO, are produced; 
the Hg is condensed in long chambers, or by 
downward distillation in a trough fill^ with 
water. 

To purify Hg from dust, Ac., it may be 
filtered through a paper cone having a minute 
hole at the apex, or pressed through leather. 
Traces of metals in solution may be removed by 
leaving the Hg in contact with cold cone. H,SO. 
for some weeks, with frequent agitation, and 
then digesting with very dilate HNO,Aq, or with 
HgNO,Aq (Branch!, B, P, 6, 77 ; Wittstein, R, 
P, 66, 362). Earsten and Ulex (A. 60, 210) re- 
commend to rub the Hg in a basin for ten 
minutes, with l-60th of its weight of FeClgAq, 
S.G. 1*48 diluted ^th an equal weight of water, 
to pour off the liquid, which contains the foreign 
metals and some HgCl,, to wash witti water, and 
then to dry the Hg by heating it. L. Meyer (B. 
12, 437) has described a convenient apparatus 
for purifying Hg by bringing a fine stream of it 
into contact with FeCl,Aq. Bri^hl (B. 12, 204) 
shakes Hg with an equal volume of chromate 
solution, made by dissolving 6 grams ^Gr,0, 
in 1 litre water, and adding a few o.o. of H,SO,; 
»the shaking is continued until the red HgCrO. 
at first produced has disappeared, and the liquid 
is coloured grten by CrJSOJ, ; the fine grayish 
powder which is fonnea, ana which consists of 
oxides of foreign metals, is washed away by a 
rapid <Btre£m of water. The process is repeated, 
and^ ihio Hg is then shaken with pure water 
until no more greyish powder is formed. About 
half p.c. of Hg is lost. Crafts (Bl. [2] 49. 856) 
removes Pb, Zn, Sn, and most otiier metallio 
impurities from Hg placing the Hg in a 
slightly inclined glass tube, and aspirating a 
gentle current of air through the apparatus for 
about forty-eight hours. ® The oxides of the 
foreign metals collect at the top. Ag cannot be 
be removed by this method. 

Pure Hg wy be obtained bv distilling equal 
parts of oinnamur and burnt iW or Fe fllix^ 
Also by boiling pm BgOI,Aq with pore F<ib 
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ih« iimiiftl wbioh oontaina a little HgO, 
with dilute HNO»M ^ Millon (B. 

27, 110) pfbparea HgO (from which to make 
Hg) by ihakmg Hg !br some time with dilute 
HM(^q to remoT6 foreign metals, washing, dis- 
solving in such a quantity of HNO^Aq that 

I. 10th of the Hg remains undissolved, evapora- 
ting to dryness, and heating. 

After pnrifyii^ Hg by one of the foregoing 
me^ods it is advisable to distil it. A very con- 
venient apparatus for distilling Hg under re- 
duced pressure is described by Wright {Am. S. 

22, 470 ; n. also Weber, Carl. Rep. 15, 52 ; 
Weinhold, Carl. Rep. 15, 1). 

Prc^Hea . — A very lustrous metal, white, 
with £e slightest ting5 of blue. Exists as a 
very mobile liquid at ordinary teioperatures, and 
does not solidify above - 88*5°. Hg boils at c. 
860°, but it is very easy vola^lilised ; even at 
- 18° sufficient Hg is vaporised to produce a 
daguerreotype by twenty-four hours* exposure 
(Begnault, O. R. 78, 1462). According to Merget 
(O. R. 78, 1886) solid Hg at —44° is very slowly 
vaporised. Solid Hg is a tin-white, ductile 
mass of octahedral and needle-shaped crystals. 
It may be cut with a knife. Hg is a very co- 
herent liquid. By trituration with sugar, grease, 
sulphur, chalk, <ko.,«r by agitation with ether, 
turpentine, and some other liquids, Hg ap- 
pears as a grey powder, which consists of 
minute globules of Hg separated by the foreign 
matter present {extinction or deadening of met- 
cury), Einely-mvided Hg is also obtained by 
mixing about equal parts of SnGl,, dissolved 
in HOlAq, and HgCl, dissolved in hot water 
(SnClsAq + HgCl^q = SnCl^Aq + Hg). In this 
state of fine division, Hg is slowly oxidised by 
contact with air. Pure Hg adheres very slightly 
to glass. When foreign metals are present the 
Hg leaves a blackish film on glass. A globule 
of pure Hg should roll down a slightly inclined 
^ surface without losing its rcjind form, and with- 
out leaving any streak behind it. When shaken 
in a bottle with dry air it should not form any 
black powder. 

Pure Hg is not oxidised by exposure to air at 
ordinary temperatures ; when heated to near its 
B.P., HgO is slowly formed. (Berthelot (C. B. 
91, 871) asserts that pure Hg is very slightly 
oxidised in air]. Hg obtained in a state of fine 
division by trituration, €.g. with chalk, is slowly 
oxidised at the ordinary temperature. Ozone 
oxidisea Hg at ordinary tentperatures (Volta, G. 
9, C21 ; ef. Reactione, Ko. 2)^ Hg combines 
directly with O, S, and the halogens ; it alloys 
with most of the metals, in some oases forming 
definite compounds (o. Mercury^ aefialgqma of). 
B!g reacts with hot cone. £$0. to produce 
HgSOj, and SO,; with HNO,Aq it produces HgN 0„ 
Hg(NOJ„ or a basic nitrate, according to the 
temperatnro and the quantity of acid. HOlAq 
does not react with Hg . * 

The atomic weight of Hg has been deter- 
mined (1) by analysing HgO (Sefstrdm, 8* 22, 
828 ; Tnnier, A. 18 ; Erdmann a. Marchand, 

J. or. 81, 895) ; (2) by determining 01 in HgCl 
and HgOl, (Tomer, Lo.; Svanberg, /. or. 45? 
468: iTillon, A. Oh. [81 18, 845); (8)^^esti. 
” >ft« w g Hg in HgS (Erdmann a. Marchand, 
pr* 81 , 40^ } (4) by Mtermining S.H. of Hg. 
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Hg Is distinctly a metallio element. It forms 
salts by replacing the H of most acids. These 
salts belong to two series, HgX andHgX,, where 
X =» NO,, CIO,, 480,, iPO,, Ac. Both series are 
well represented by defimte and stable salts. 
HgO dissolves in molten EOH, and crystals of 
ExO-HgO are obtained on ooolihg. The com« 
pound Na 30 .Hg 0 is said also to rfdst. HgS dis- 
solves in NaHSAq and cone. EHSAq. The com- 
pontld E,S.HgS.6H,0 has been isolated. The 
existence of these compounds shows that HgO 
and HgS are slightly acidic towards E,0 and 
EH8. 

The molecular weight of Hg has been directly 
determined ; the molecule is monatomic. The 
atom of Hg is divalent in the gaseous molecules 
HgCl,, HgBr.^, and Hgl,. The molecular formula 
of calomel is probably HgCl ; if this is so, the 
atom of Hg is monovalent in this molecule. 

Hg is related to Mg and Zn, and more dis- 
tantly to Be, Ca, Sr, and Ba {v. Magnesium 
GROUP OF Elements, p. 165 ; and cf. Classifioa- 
TioN, vol. ii. pp. 204, 207). • 

Reactions. — 1. Heated in air or oxygen^ to 
near its B.P., Hg slowly forms HgO. — 2. Ozo^ie 
produces some Hg.^0 at ordinary temperatures ; 
perfectly dry ozone docs not react with dry Hg 
(Shenstone a. Cundall, 0. J. 51, 619). — 8. Hg is 
oxidised by agitation with solution of potassium 
permanganate *, Hg^O is formed if the solfltion 
is cold, and HgO if hot (Kirchmann, Ar. Ph. [2] 
150, 203).— 4. Hg does not react with hydro- 
chloric add.— 5. Sulphuric acid, when hot and 
cone., forms HgS 04 , or Hg^SO, if there be an 
excess of Hg and the acid is not very hot, and 
SO, ; dilute H 2 S 04 Aq scarcely acts on Hg. — 6. 
Nitric acid, cold and dilute, forms HgN O, ; with 
hot HNO,Aq and excess of Hg, basic mercurous 
nitrates, aHg^O.yN-Pj, are formed; excess of hot 
HNO,Aq produces IIg(N 03 ),. — 7. Warm cone. 
hydrobromic and hydriodic acids produce HgBr, 
and Hgl,, respectively {cf. Berthelot, A. Oh. p] 
16, 433). — 8. Hydrogen sulphide^ or alkaline 
poly sulphides t produce HgS. — 9. With ntfrogren 
teiroxide, forms HgNO,and NO Qlamsay, B. 18, 
8154). 

Combinations. — 1. Hg combines with the 
Aafo^ens, forming HgX or HgX, according to the 
relative quantities of the reacting bodies. — 2. 
With oxygen^ Hg forms Hg,0 and HgO. — 8. 
With sulphur and selenion, HgS and HgSe are 
produced — 4. Hg probably combines with phos- 
phorus, but no definite compound has been iso- 
lated with certainty. 

Detection and Estimation. — Solid Hg com- 
pounds are decomposed by drying, mixing well 
with dry Na^CO,, and heating strongly in a small 
tulM closed at one end ; Hg is volatilised, and 
condenses on the cold part of the tube in minute 
globules. Mercurous salts in solution give a 
white pp. (HgCl) with HGlAq, or a soluble 
ohlcvride; this pp. is blackened by NH,Aqwith 
Yormatioi^ of NH^Hg^Gl. Mercurous salts ore 
oxidised to mercuric salts by boiling witii 
HNOaAq. Mercuric salts are not ppd. by HOlAq. 
H,SAq, or a soluble sulphide, ppts. bla^ HgB ; 
addition of a small quantity of the reagent causes 
the formation of a compound of HgS with the 
original salt present ; this pp. is white, yellow, 
or brown, according to the quantity of reagent 
used. 
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Hgis sometimos estimatod by heating its 
dry compounds with powdered CaO, condensing 
the Hg under water, trAhsferring to a weighed 
cnvjible, drying by blotting paper and then over 
HgSO^; the metal id sometimes ppd. by SnOl, 
or HjPOjAq at c. 60^, dried, and weighed. Hg 
w also estimatftl as HgCl, by adding HClAq, 
then nearly n^tralising with KOHAq, adding 
K or Na formate, digesting for some days at 
60®-70'^ (Hg is ppd. at boiling temperatwre), 
collecting the HgCl on a weighed filter, washing, 
drying at a low temperature and weighing. Hg 
is also determined as HgS, by ppn.from HgOLAq 
by HjS, and collection on a weiglied filter. If 
the pp. is formed from solutions containing 
HNOjAq or FeCl jAq d:c., free S is ppd. with the 
HgS ; the pp. may then bo heated with CaO and 
the Hg collected, or heated in Cl, the HgCl^ 
passed into water, and Hg ppd. by SnClj. Hg 
may also be determined by depositing it by 
electrolysis on a weighed Pt dish. A mercurous 
salt, in presence of mercuric, may be estimated 
by ppg.iy IIClAq, from a cold very dilute solu- 
tion, not more than a very small quantity of 
HNOj being present. 

There are several methods for the volumetric 
determination of Hg ; that described by Hannay, 
which is based on the fact that the turbidity 
produced in mercuric salt solutions by a few 
dropt of NILAq is removed by a definite quantity 
of KCNAq, is said to give satisfactory results. 
(For details of the methods v. Manuals of 
Analysis,) 

Mercury, alloys of ; v, next line. 

Heronry, amalgams of. The alloys of Hg are 
usually called amalgams ; the word is supposed 
to be an alchemist’s anagram of iuaAo 7 jua= a soft 
mass. Amalgams are known of most of those 
metals which have been fairly well studied. 

, Amalgams arc formed by mixing the other metal 
with Hg, by ppg. the other metal on Hg (or Ilg 
on the other metal), and by placing the other 
metal in contact witli Ilg and a dilute acid. 
ManJ amalgams are definite compeunds, others 
seem to be merely solutions of metals in Hg, and 
others are probably solutions of definite com- 
pounds in excess of Hg. Amalgams of Bi, Pb, 
Sn, and Zn, for instance, retain Hg at 300° (B.P. 
of Hg), but not at 410°. Crystalline amalgams 
of K and Na, K^^Hg and NajUg, are obtained by 
heating solutions of K and Na in Hg to 440°. 

The best-known amalgams are those of A1, 
Ba, Bi, Cd, Cs, Ca, Cr, Co, Cu, Au, Fe, Pb, Mg, 
Mn, Ni, Os, Pd, Pt, K, Ag, Na, Sr, Tl, Sn, and 
Zn. For brief accounts of these amalgams, 
with the exception of those of Cu v/hicli are 
described below, v. the various metals, Alt; >UNnJM, 
Bariuiz, (&c. ; the articles, Amaloaus, voi\ if p. 
149, and Alloys, vol. i. p. 132, should be in- 
sulted. An interesting paper on Amalgam^j 
Dudley, will be found in Proc. Amer, Ass^^pr 
Advancement of Science^ 1890. 146, ^ 

CopPEn AMALGAMS (should have been described^ 
under Coppeb, alloys of, vol. ii. p. 25 if , .^mal- 
gams of £la are formed by placing Cu foil in 
HgNOjAq, by triturating 8 parts Hg with a mix- 
ture of 1 part very finely divided Cu and a few 
drops of HgNOaAq, by triturating Eg with NaCl 
and verdigris, by makfhg Hg the negative elec- 
trode during electrolysis of CnSO^Aq, by im- 
mersing Na-amnlgara, or Zn-amalgam. in 


• 

CnSO^Aq, and in borne other ways. ^ dissoW* 
iug Cu in Hg, and* removing excess of Hg by 
pressure. Joule obtained an amalgam having 
the composition GuHg (Chem, Ocfzeitet 1850. 
839). By heating amalgams rich in Hg, 
De Souza obtained CumHg at o. 410°, and 
Cu„Hg at c. 860° {B. 9, 1050). By ppg. Cu 
from CuS 04 Aq by Fe, washing well, moistening 
with HgNO^Aq, and rubbing with Hg, amalgams 
are obtained which harden after a time. The 
amalgam with from 25 to '33 p.c. Cu, may be 
obtained soft and plastic by heating nearly to 
360°, and kneading for some time in a warm 
mortar; this amalgam slowly hardens withoQt 
either contracting or expanding ; it is used for 
stopping teeth (v. Von Gersheim, A . 70, 344). 

Mercury, ammonio-eompounds of; v. Msa- 

CDBAMMONIDM COMPOUNDS, p. 206. 

Mercury, ahtimonates of; u. vol. i. pp. 286-6. 

Mercury, aiv'imonide of. A substance of the 
nature of an amalgam is formed by triturating 
together Sb and Hg ; little is known of its com- 
position and properties ; it is very easily decom- 
posed. 

Mercury, arsenates of; v. vol. i. p. 309. 

Mercury, arsenide of. Bcrgmann obtained 
what he thought was a compound of 1 pt. As 
with 5 pts. Hg by heating Hg and As together. 

Mercury, arsenites of vol. i. p. 300. 

Mercury, bromides of. Two bromides of Hg 
are known, HgBr and HgBr.^. Mercuric bromide 
has been vaporised ; its mol. w. is 359*3 = HgBr.^. 
Mercurous bromide has also been vaporised ; the 
results indicate the mol. w. 279*66 = HgBr ; but 
it is not certain whether partial dissociation into 
IlgBrj and Hg occurred during vaporisation {v, 
infra *, also Mercurous chloride, p. 216). Both 
HgBr and HgBrj form double compounds with 
the bromides of metals moro positive than Hg. 

Mkkcdbous bbomide. HgBr. {Mercury proto- 
or mono-bromide.) Mol. w. 279*56 (?). H.F. 
[Hg,Br] = 26,476 (Thomsen, Z. P. C. 2, 21). 

Preparation.—'L^Bj subliming an intimate 
mixture of 80 pts. Br and 200 pts. Hg. — 2. By 
adding KBrAq to HgNOaAq.— 3. By heating 
saturated HgNOjAq, as free as possible from 
HgO and slightly acidified with HNO^Aq, with 
Br, decanting, and allowing to cool in the dark 
(Stroman, B. 20, 2818).— 4. By adding alcoholic 
solution of Br to cold cone. HgNOaAq (Stroman, 

I.C.). 

Properties and Reactio7is.— As prepared by 
method 8 {supra), forms small, white, nacreous, 
tetragonal, scales;* prepared by method 2, 
appears as yellow, crystalline, spangles (Stro- 
man, I.C.). S.Gr 7'307 (Karsten, S. 65, 894). 
Sublimes at 340°-350°. Melts o. 405° (?) (Oar- 
nelley, C. J. 33, 277). V.D. 146*3 according to 
Mitsolierlion {P. 29, 193). Tasteless and odour- 
less. In%o]. m water. Hot cono. H^SO^ dis- 
solves HgBr with evolution of SO,; dissolves 
slowly in hot HNO,Aq S.G. 1*42 ; decomposed 
•by hot ^HClAq dil. or qpne. ; decomposed by 
NHjAq or KOHAq, forming NH^Br or KBr, and 
leaving a black residue which contains Hg 
I Stroman, Ic.). Slowly deoQjmposed by boiling 
iLSrAq, giving HgBr, and Hg, Soluble in some 
^NH, salt solutions. 

Combinaiiqns, - Two compounds with stron^ 
Hum chloride are described by Ldwig (P. 14, 486). 
By diisolring HgBr in boiling SrBr^Aq, allowing 
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to cool, |M>aring off froig separated HgBr, 
and evaporating, crystals of 6HgBr.SrBr, 
separate; ^ dissolving these crystals in water, 
filtering f#bm HgBr» which separates, and 
evaporating, a very soKible crystalline compound 
2HgBr.SrBr, is obtained. 

Mbbcxjbio bromide. HgBr, (Dibromide of 
Merewry), Mol. w. 859*3. H.F. [Hg,Br*] 
■*41,880 (Thomsen, Z, P, C. 2, 21). 

Preparation. — 1. By dissolving HgO in 
HBrAq, and crysttfflising. — 2. By bringing Hg 
into slight excess of Br, warming to remove un- 
oombined Br, and subliming. — 3. By heating an 
iiftimate mixture of HgS04 with rather moro 
than its own weight of KBr ; the HgBr, which 
sublimes is said to contain HgBr.— 4. By adding 
KBrAq to Hg(NO,),Aq,* evaporating as long as 
HgBr, crystallises out, and cry^allising from 
alcohol. — 6. By agitating Hg with water, adding 
Br as long as its colour is rdlnoved, boiling, 
filtering, allowing to crystallise, and drying at 
c. 160°. — 6. By adding excess of Br to a slightly 
acid solution (S.G. 1*197) ofHg(N03)2; HBrOAq 
is formed in the reaction (Sievers, B. 21, 647). 

Properties. — White rhombic prisms, isomor- 
phouswithHgCl,; a:6:<; = *6817:1: *9976 (Hjord- 
thal, Z. K. 3, 362), S.O. 6*9202 (Karsten, S. 
66, 894), 6*7298 at 16°, 6*7461 at 18° (Clarke’s 
Specific Gravity Tahhes^ new ed. 32). V.D. 176*6, 
Mitscherlich (P. 29, 193). Melts at 244° (Car- 
nellev a. Williams, O. J. 87, 127). Can bo sub- 
limed unchanged. S. 1*06 at 9°, 20-26 at 100° 
(Lassaigne). Very sol. in alcohol and ether. 
HgBrjtAq reddens Utmus. 

Beactions. — 1. Heated with phosphorus^ 
arsenic or antimony ^ forms bromide of P, As, or 
Sb,-— 2. Decomposed, yielding HgBr, hy sunlight, 
or contact with copper or mercury, or by mixing 
with cuprous bromide dissolved in HBrAq.— 3 
HgBrjjAq with amrmnia gives a white pp. of 
HgBrNH, (Mitscherlich, J. pr. 19, 465).— 4. 
With sodium hypochlorite, HgBr2Aq gives oxy- 
^chlorides arHgO.yHgOl, (E Humelsberg). — 6. 
With hypochlorous acid, HgCl, and Hg(Br03), 
are formed (Balard). — 6. Decomposed by nitric 
or sulphuric acid, giving off Br. — 7. Oxy- 
bromides, aHgO.T/HgBr,, are obtained by boil- 
ing HgBrjjAq with mercuric oxide. — 8. Mixed 
with mercuri^ iodide and crystallised from ether 
or acetone, HgIBr is obtained ; this compound 
is also formed by the action of an alkyl iodide, 
e.g. EtI, on HgBr, dissolved in acetone (Oppen- 
heim, B, 2, 671) (v. Mercury, iodohrotnide of 

p. 221). 

ffombinations. — 1. With hydzobromic acid to 
form bromomercuric acid HHgBr, {v. infra ). — 
2. Combines with many bromides of moreposi~ 
tive metals than Hg, to form saUs regarded 
by Von Bonsdorff as bromomercurate% (P. 19, 
889),^ These salts are obtained by evaporating 
solutions of the component bromides ; the moro 
important are HgBr,.KBr and HgBr,.2KBr; 
HgBij^MgBr, and 2HgBr,.MgBr, ; HgBr,.SrBr, * 
and 2HgBr,.SrBr, (Ldwig, P, 14, 485). Salts 
containing NaBr, CaBr„ BaBr„ and ZnBr, were 
also obtained by Von Bonsdorff {lx.). Bromo^ 
mercuric acid, HHgBr,, was obtained by- 
Neumann {M. 10, 236), in long transparent 
nw^es, by slightly warming excess of HgBr, 
with HBrAq, filtering through asbestos, and 
cooling to between 0° and — 4°. Tblff add is 


readily decomposed by moisture or heat. Solu- 
tion of HgBr, iu HBrAq reacts with alkalis to 
give HgBr,.2MX (M= alkali ractal) ; the heat 
produced is o. 27,200 for <^MOH ; the solution 
of HgBr, iu HBrAq probably contains the acid 
H,HgBr4 . — With mercuric cyanide and potas- 
sium cyanide, forms lustrous tablets of 
HgBr,.HgCy2.2KCy.4H,0 (Geuthfr, A. 29, fi26). 
With mercuric cyanide and sine cyanide, forma 
transparent prisms of HgBr,.HgCy,.Zn0y2.8H,0 
(Varet, G. R. 109, 809). — 4. Heated with mer- 
curic swZyj/mfe, forms HgBr,. 2HgS (Schneider, P. 
115, 167) ; this salt is also obtained by boiling 
HgBrjAq with freshly ppd. HgS (H. Rose, P. 18, 
69) (v. Mercuric sulphide. Combinations, No. 4, 
p. 225). 

Mercury, bromiodide of ; v. Mercury, iodo- 
bromide of, p. 221. 

Mercury, bromosulphido of; v. Mercuric 
sulphide, Combinations, No. 4, p. 225. 

Mercury, chlorides of. Two chlorides are 
known, HgCl and HgCl,. The molecular weight 
of the latter has been determined from the V.D. 
of the compound. The numbers obtained for 
the V.D. of the former agreed with the formula 
HgCl ; but it was shown that the vapour pro- 
duced hy heating mercurous chloride contained 
Hg and HgCl,, hence the V.D. could not decide 
between the possible formulas HgCl and Hc^l,. 
More recently it has been found that the V.D. 
calculated from observations of V.D. of mer- 
curous chloride vaporised into an atmosphere of 
HgCl, agrees with that required by HgOl 
(v. infra). 

Mercurous chloride. HgCl. (Protochlor- 
ide of mercury. Calomel). Mol. w. very pro- 
bably 235*17. Sublimes at 400°-600° without 
melting. S.G. 6*993 (Karsten, S. 65, 894), to 
7*176 (Hassenfratz, A. Gh. 28, 3). V.D. 118*6 
at 440° (Deville a. Troost, C. R. 45, 821) ; 120*8 
(Mitscherlich, P. 29, 193). V.D. calculated for 
HgCl = 117*58. Odling showed that gold-leaf is 
amalgamated when exposed to calomel vanour 
at 0. 400° ; hence he concluded that the vapour 
contained Hg, and that therefore the observed 
V.D. did not prove the formula HgCl (/. 1864. 
280). Debray found that only a limited portion 
of the calomel vaporised at 440° is decomposed 
with separation of Hg (C. R. 83, 330); hence it 
appears impossible that calomel should have the 
molecular formula Hg,Cl,, else the observed V.D. 
at 0. 440° would be considerably greater than 120 
(calc, for H^.Cl,- 235*16). In 1881, Fileti 
showed that when a mixture of mercurous and 
mercuric chlorides is heated to o. 400° in a Pt 
tube, containing a tube of silver-gilt traversed 
by a stream of cold water, not a trace of Hg is 
depfsited on the gilt tube. He then determined 
the V.D. of a mixture of mercurous and mer- 
curic chlorides, and calculated the V.D. of the 
mercurous chloride in the mixed vapours ; the 
results were 116*9 and 120*1 ; hence the mole- 
cular forn^la of calomel is most probably HgOl 
{O. 1881. 841). S.H. at 7°-99°, -05206 (Reg- 
nault, A. Ch. [3] 1, 129). Crystallises^in tetra- 
gonal forms, a:c = 1:1*7414. H.F. (Hg,01] 

= 82,600 (Thomsen, Z. P. G. 2, 21). For T. 0. v. 
Von Lang, P. 136, 29 ; for heat of vaporisation, 

V. Marignac, C. R. 67, 877. 

Occurrence. — As hom-quicksilver ; in tetra- 
gonal crystals. S.G. 6*48£ 



S16 MERCURY CHLORIDES. 


FormaHon. — 1. B 7 passing 01 over excess of 
Hg; action proceeds slov^j at ordinary tempera- 
toreSf rapidly at near B.P. of Hg, — 2. By redu- 
cing HgOl^q, saturated at 50'’, by SO, (Wdhler, 
A* 90, 124; Sartorius, A, 96, 325).— 3. Byre- 
dpoing HgCl^Aq hy oxalic acid in sunshine (Eder, 
B. IS, 160).—4^By shaking Hg with FeOlaAq. 
6 . By ppg. a mercurous salt by HOlAq.— 6 . By 
heating HgOl^ with Hg.— 7. By heating Hgg 04 
with Hg and NaCl,— - 8 . By triturating Hg 
with NaOl, Fe,(S 04 )a, and a little water, till 
the metal has lost its fluidity, and subliming 
(Fe,(S 04 ), + 6Na01 + 2Hg 
- 8 Na,B 04 + 2Pe01, + 2Hg01). 

Ffeparation. — 1. An intimate mixture of 4 pts. 
HgOl, with 8 pts. Hg is made by moistening 
with alcohol and triturating until the Hg loses 
its fluidity ; the mixture is gently heated for a 
few hours, again pulverised, and then slowly 
sublimed in a flask or retort, not more than a 
quarter filled with the mixture and placed on a 
thin layer of sand.— 2. 4 pts. Hg, 9 pts. dry 
HpS 04 , and 8 pts. water are very intimately 
mixed, a quantity of NaOl equal to the weight of 
the Hg and HgS 04 used is added, and the mix- 
ture is slowly heated till HgCl sublimes (Planclio, 
A, Oh. 66, 168) — 8. A well-pulverised mixture of 
Ipt. MnO„ IJ pts. NaCl, and 2^ pts. Hg is heated 
with f I pts. cono. H,S 04 , until HgCl sublimes. 
4. A warm dilute solution of HgNOjAq, mixed 
with a little HNO^to prevent formation of basic 
salts, is ppd. by excess of dilute NaOlAq contain- 
ing a little HOI ; the liquid is heated for some 
time in contact with the pp. which is then 
thoroughly washed with cold water in tho dark 
(Scheele; c/. Frantwein, R. P. 11, 72 ; 12, 165 ; 
Mialbe, J. Ph. 22 , 686 ).— 5. 01 is passed into 
HgNO,Aq; the pp. of HgOl mixed with HgOl- 
is washed with hot water till HgCl, is all dis- 
solved ; the HgCl is then crystallised from warm 
HgN0,Aq (Sievers, B. 21 , 647). 

Prqpcrftcs.— White, semi-transparent, tetra- 
gonifi, prisms; if sublimed quickly, forms a 
fibrous mass of small crystals. When powdered, 
calomel shows* a slight lemon-yellow colour. 
Highly refractive and dispersive. Tasteless and 
inMorous. Sublimes without melting. Almost 
quite insol. water, alcohol, ether, and dilute 
acids. SI. sol. cold, more sol. hot, HgNOjAq {v. 
Debray, C. H. 70, 996 ; cf. Dreohsel, J. pr. [ 2 ] 
24, 44). Boiled with HClAq, HgCl, goes into 
solution, and Hg is separated ; with cono. hot 
^S 04 , HgOl, and HgS 04 are forJhed. HgCl is 
decomposed by solutions of alkalis, alkaline 
earths, and alkaline carbonates, with ppn. of 
Hg,0. For experiments on YJ). of calomel, v, 
supra. 

Beactions.—l, Exposed to stmlight^ HgOl 
darkens with separation of Hg (for action of Jieat 
on HgOl V. supra),-— % Partly decomposed by 
aqueous vapour or boiling watery ^th produo- 
tiofi of HgCl, and Hg. — 8 . Deoompob'qd by fiiany, 
metals when heated with them in i^esence or 
absence qf water, giving metallic chlorides and 
Hg.— 4. Triturated with todine and water, HgCl, 
and Hgl, are produced (Planche a. Soubeiran, 
J. PK 12 , 661].— 5. Heated with a little suU 
phur^ HgS and HgOl, are formed ; with excess 
of S, the products are HgS and 8,04—6. Heated 
in phosphorus vapour, HgCl yields PCI, and Hg 
phosphue (Davy).— 7 . By heating an intimate 
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mixture of 8 pts. HgCl with 1 yi, arsonkt a sub* 
limate is obtained consisting in part of yellow 
tetrahedral crystals ; aocordiqg to ^Oapitaine 
{J. pr. 18, 422) these crystals are mercuric 
arsenic chloride AsHgCl. The compound 
is decomposed by hot water to As-Hg amalgam, 
ASjO, and HGl ; it is partly decomposed by heat, 
giving Hg, As, and AsOl,.— 8. Reduced by suh 
phzirous acidt also by hot stannous chloride solu- 
tion, with separation of Hg .-,4 9. Cold sulphuric 
acid has no action on HgCl ; the hot cono. acid 
forms HgCl,, HgS 04 , and SO,. — 10. Dissolved 
by hot nitnc acid with evolution of NO ; t^ 
solution contains Hg(NO,), and HgCl,.— H- Boil- 
ing hydrochloric acid forms HgCl, and Hg; 
boiled in an open vessel, with water and a little 
HCl, no Hg is separated, but HgOl, goes into 
solution. — 12. Decomposed by hydrocyanic acid 
solution, formincHgCy,, Hg, and HCl. — 13. With 
solution of alkali chlorides forms HgCl,, which 
combines with the excess of alkali chloride to 
form double salts, some of which are soluble and 
some insoluble.— 14. Digested with solutions of 
alkali iodides, or iodide of rriarjnesium, or iron, 
Hgl is separated, and metallic chloride goes into 
solution. — 15. Solutions of alkalis form Hg.O 
and alkali chloride ; heated with solid alkalis, 
Ilg, 0, and alkali chloride are produced. — 
16. Ammonia produces hlack NH,Hg,Cl (v. 
Mbrcobammonidm compounds). — 17. Heated with 
carbonates of calcium, barium, or magnesium, 
Hg, Hg^jO, and HgO arc separated, and CO, is 
evolved (Buchner, It. P.3, 31; 4, 289; Vogel, 
R. P. [3] 1, 34).— 18. With alkali sulphites in 
solution, Hg separates, and a double sulphite 
of Hg and alkali metal goes into solution. 
19. Rubbed with antimony fn- or penta-sul- 
phide, HgS and RbCl, are formed. 

Testing calomel for iwpwnf ies.— HgCl some- 
times contains HgCl,, HgNO,, or Hg(NO,)j}, or 
Hg. HgCL, is detected by shaking with water, 
filtering, and adding SnCl,Aq, when a white-grey 
pp. is produced. BfJhnewyn (Bl. [2] 4, 201) says . 
that pt. of HgCl, in HgCl may be detected 
by immersing a clean knife-blade in the calomel 
moistened with alcohol or ether; if HgCl, is 
present a black spot is formed on the blade. 
HgNOj or Hg(NO,), is detected by heating, 
when NO, is evolved. Hg may be detected 
by examination under the microscope. HgCl 
may be adulterated with powdered heavy 
spar, Ao. ; this remains unchanged on sublima- 
tion. Adulteration .with gum or other organic 
material is detected by the smell produced on 
heating. • ^ 

Co7?ibinations.—l. With sulphur chloride, to 
form 2 Hg 0 I.S 0 l 5 , produced by long -continued 
warming HgCl with S,C1, ; also by heating an 
intimate* mixture of 31 pts. HgCl, and 2 pts. 
S in a dish covered with a funnel, on to which 
the double compound sublimes ; also by heating 
, AsjSj with HgOl, 

(7Hg01, + A8,S. « 2Afl0r, 8HgS -h 2Hg,SCl4). 
Forms rectangular needles, which melt to a 
brown liquid, and volatilise without decomposi- 
tion ; decomposed by watef (Capitaine, J. pr. 
•18, 422).— 2. With stan-nous chlorids to form 
2Hg01.SnCl,. Produced by heating an amal- 
gam of 8 pt^*. Sn with 1 pt. Hg mixed with 
24 pts. HgCl, and subliming. Forms white den- 
^itio crystals ; partially decomposed by hcalt 
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whoUj ftooompo^ by witter, with formation of 
BnOl, wbi^ z^uees the HgOl (Capitaine, /. pr. 
18, 422).f-3. H. Bose (P. 44, 825) states that 
HgCl combines wit^ sulphur dioxide. 

BIxboubio chloridk. HgOl,. {Perchloride of 
ntereury. Corrosive sublimate.) Mol. w. 270*54. 
[288°] (Oamelley, 0. J. 33, 276). (303°) (Oarnelley 
a. Wimarns, 0. J. 83, 282). S.G. 6*223 (Playfair 
a. Joule, C, 8. Mem. 2, 401) ; 5*448 (Schroder, 
P. 107, 113). V»D. 136*3 (Mitsoherlich, P. 29, 
193). S.H. 12°-45° *064 (Kopp, Tr. 165, 71) ; 
13°-98° *06889 (Kegnault, A. Ch. [3] 1, 129). 
tS. 6*73 at 0°, 6*67 at 10°, 7*39 at 20°, 8*43 at 
30°, 9*62 at 40°, 11*34 at 60°, 13*86 at 60°, 17*29 
at 70°, 24*32 at 80°, 37*06 at 90°, 63*96 at lOfr 
(Poggiale, A. Ch. [3j^ 8, 463). S. cold alcohol 
43*6, boiling alcohol 86*2 ; S. ether 33 ; S. glycerin 
7 (Fairley, M. S. [3] 9, 685). Crystallises in two 
formsbelongingtoth0trimetrig8y8tcm:(i) crystals 
from alcoholic solution, a:6:c = *7264:1:1*0686 ; 
(ii) crystals by sublimation, a:b:c = *9347:1: *3396 
(v. Mitsoherlich, P. 28, 118 ; Von Lang, W. A. B. 
45, 119). H.F. [Hg,Cr^ = 64,490 (Thomsen, 
Z.P.C. 2, 21).* 

Occurrence. — In a volcanic district on Ter- 
nate, one of the Molucca islands (Frenzel, Min. 
MiWieil 1877. 305). 

Formation. — L By heating Hg in excess of Cl. 
2. By dissolving IigO in hot IIOlAq, and ovapor- 
atinp.— 3. By dissolving Hg in hot HClAq con- 
taining some HNO3, evaporating, and recrystal- 
lising from hot water.— 4. By adding excess of 
Cl to a slightly acid solution of Hg(NOa)2 
(Sievers, B, 21, 647). 

Preparation.— 1. An intimate mixture of 
equal parts NaCl and HgSO< (obtained by boiling 
4pts. Hg with 6 pts. cone. HjSO, till a dry mass 
is formed), to which a little Mn02 has been 
added (to prevent formation of HgCl from 
Hg2S04 which may be present), is slowly heated 
in a long-necked flask or retort ; HgCl^ sublimes 
on the cooler parts of the apparatus. The opera- 
tion must bo conducteft in a good draught- 
cupboard because of the very poisonous nature 
of HgClj. — 2. Boiling cone. IlgNOsAq is mixed 
with cone. HGlAq as long as a ^p. forms ; the 
pp. of HgCl is boiled with as much HClAq as 
was used in its formation (HgN03Aq-i-2HCl 
*=HgClj,Aq -i- HjO + NOjj) ; crystals of HgClj 
separate on cooling; they may be recrystalliscd 
from hot water. 

Properties. — Translucent crystals, forming a 
white powder when cruslied. HgCl^ has a dis- 
^igreeable metallic taste ; it is extremely poison- 
ous. Melts at 288° (i>. supra) to a colourless 
liquid; according to Haa.s8, HgCl, does not 
melt when heated if the pressure is less than 
120mm. {B. 13, 2203). Easily 0OI. water; 
sol. alcohol, ether, and glycerin* (tJ. supra). 
Schroder (J. B. 1886. 18) gives the following 
table, showing the S.G. of aqueous and alcoholic 
solutions of HgB4, and the percentage of 
tn these solutions 

Aqueous solutions of HgOl^ 

Jfx.HgClt 8.0. compared with water at 4 * 

10 ® so® 30 ®* 

1*22 1*01008 1*0099 l*0088o 1*00675 

2*484 1*02085 1*02018 1*01856 1*01586 

8*678 1*0806 1*08022 1*02865 1*02577 

4*725 1*0407 1*04033 1*03860 1*03566 
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Pje. 8.0. compare^with water at 0 

HgCl^ 0® 

10® 

20® 

SO® 

0 *8316 

•82286 

*^435 

*80594 

1*22 *8397 

•8312 

•8228 

•8141 

2*38 *8484 

*8399 

*8314 • 

*8227 

4*42 *8635 

*8549 

•8403 f 

*8376 

8*66 *8966 

*8877 

*8789 

•8698 

2*43 *9308 

*9213 

*9119 

•9024 

15*91 *9620 

•9523 

•9425 

•9329 

19*32 *9951 

•9852 

•9753 

*9652 

22*46 1*0285 

1*0184 

1*0083 

*9982 


CeoJIetent 

a/thangc 

ods.a. 

•000849 

*000864 

*000858 

*000867 

*000891 

*000946 

*000971 

*000997 

*001013 


HgCl..Aq reacts slightly acid to litmus. On 
boiling HgCl^Aq some llgCl, passes off with the 
steam. HgCl.^Aq is decomposed by light with 
; evolution of O and formation of HCl and Hg 
oxychloride (c/. V. Meyer, B. 20, 2970). 

Reactions. — 1. Manyyne/n^s decompose HgCl, 
when heated with it, forming HgCl or Hg ; such 
metals are Sb, As, Bi, Cu, Fo, Pb, Ni, Sn. Many 
metals also reduce HgCl, in aqueous solution, 
generally ppg. HgCl and Hg; Cd, Ib, and Zn 
pp. Hg only.— 2. Reducing agents^ e.g. SnOIaAq, 
SO Aq, formic acid, oxalic acid, produce HgCl 
{cf. Eder, B. 13, 166 ; also Wurtz’s DictionnairSt 
j Suppl. p. 1066). — 3. With many carbon com- 
pmnds, HgCl, forms HgCl and HCl (the H being 
withdrawn from the C compound). — 4. JIgCl, is 
not decomposed by sulphumc or nitric acid ; it 
dissolves fairly easily iu HNOjAq. — 6. Dissolves 
in hot cone, hydrochloric acid; on cooling, a 
white crystalline mass is obtained which has 
the composition 2HgCl,.HCl according to Boullay 
i {A. Ch. 34, 243; cf. Combinations^ No. 1). — 6. Ac- 
i cording to Fairley {B. A. 1876. 42), hypochlontes 
: reduce HgCl, to HgCl. — 7. Albumen is rapidly 
coagulated and p])d. by HgCl,Aq; white of egg 
serves as an antidote to poisoning by corrosive 
Bublimato. — 8. Boiled with mercuric oxide^ oxj^ 
chlorides are obtained {v. Mkrcoky, oxYCHLORiDEg 
OP, p. 223).— 9, Alkalis produce HgO and alkali 
chloride. — 10. Normal potassium or sodium 
carbonate ppts. HgO ; K(or Na)HCOg is also 
formed, and this reacts with the rest of the 
HgCl, to pp. oxychlorides. — 11. Potassium (or 
sodium) hydrogen carbonate produces various 
oxychlorides {q.v. p. 223). — 12. Phosphorus tri- 
hydride produces a black pp. when passed into 
HgCl, dissolved in water or alcohol; on con- 
tinuing the passage of PH,, the pp. becomes 
yellow, and then lias the composition 
P,Hg,.3rig€l,. 311,0 = 2(PHg,Cl.HgCl,).3^0; the 
solution contains HCl. This com])0'uid is Known 
as dimer curi phosphonium - mercuric 

chloride; it must be washed quickly with cold 
water, and dried over H.BO4 i/n vacuo ; it is de- 
composed by hot water, giving Hg, HCl, and 
H3PO, ; heat produces HCl, Hg, and H,PO^ (H. 
Bose, P. 40, 75).— 13. Arsenic fn'AydrWa pro- 
duces a brown-yellow pp. in HgCl,Aq. This 
pp. has the composition A8Hg,Cl.HgCl,; it is 
knowti^ as dimercuriarsonium-mercuric 
chloride. The pp. is washed with cold water 
and quickly dried over HjSO^ vn^vacuo\ it is 
decomposed by water to Hg, As^O,, and HCl 
(H. Hose, P. 61, 423). 

Combinations.- 1. With hydrochloric acid ; 
according to Boullay [A. Ch. 243) the com- 
pound 2HgCl,.HCl is obtained by dissolving 
HgCl, in hot cone. HCliq, and cooling; this 
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oomponod forms • orystolline lustrous mass 
which melts by the boatr.of the hand (v, also 
Ditte, 0. R. 92, 363). Neumann (AT. 10, 236) 
obtaidod chloromerciAric acid HHgCl, by 
gently warmin^j; excess of HgCI, with HClAq, 
filtering through asbestos, and cooling to between 
O^’&nd -4^ This acid is very readily decom- 
posed by heat or moisture. Solutions of 
in HOlAq react with alkalis to form HgC1^.2MX 
(M = alkali metal); the heat produced in the Re- 
action is c. 27,200 for 2MOH; the solution of 
, HgCl, in HClAq probably contains the acid 
HHgCl^. Dry IlCl passed over well-cooled 
HgCl.^ has no action (N., l.c.). — 2. With many 
chlorides and with some other salts. The chief 
compounds with other chlorides are the 
following (v. Von Bonsdorff, P. 17, 115) 

(i) With phosphorus pentachloride : 
8HgClg.2PC]4. Pearl-white needles; sublimes 
unchanged; decomposed by water; formed by 
heating the constituents together (Baudrimont, 
A. Oh, [4] 2, 46). 

(ii) With alhali chlorides. (a) With 

potassium chloride: 2KCl.ngCl^.H.^O ; 
KCl.HgOlj.H2O; KC1.2IIgClj.2H.jO. The first 
salt is formed by saturating KClAq with HgClj 
at 30°, adding as much KCl as originally used, 
and evaporating. The second salt is produced 
by evaporating a solution of equal equivalents 
of KCl and HgCl, (llammelsberg, P. 90, 34). 
The third salt results by saturating EClAq at 
60° with HgClj and allowing to cool. The com- 
pound 6KCl.3HgClj.CuClj.2HjO was obtained by 
Von BonsdorfT (P. 33, 81) by adding CuCljAq to 
a dilute solution of KCl.HgCl,. (6) With 
sodium chloride: 2(NaCl.HgCL).3njO ; 
2Na01.HgGlj. The first salt is obtained by 
adding NaCl to NaClAq saturated with HgClj. 
The second salt is produced by adding alcohol 
4o saturated NaClAq shaken with powdered 
HgCL. (c) With rubidium chloride: 
2IlbCl.HgClj; RbCl2HgClj; BbCl.HgCLj. Ob- 
tained,, respectively, by evaporating a neutral 
solution of RbCl and HgClj, by evaporating a 
solution of equalfparts of the constituent salts, 
and by heating the second salt to 50 (Godeffroy, 
Ar, Ph. [8] 12, 47). (d) With ammonium 

chloride: 2NH^Cl.HgClj.HjO {sal alcmhroth) 
is obtained by evaporating a solution of 1 pt. 
NH4OI and 2 pts. HgClj ; loses lIjO in dry air ; 
isomorphous with the corresponding K salt. 
The other salts obtained are NH^Cl.HgCIj, 
2NH4Ol.2HgOlj.2HjO (Kane); 2NB4C1.9HgCl,, 
and 2NH4C1.8HgGL4H,0 (Holmes, 0. i^. 6, 
861 ). 

(iii) With alkaline earth chlorides, (a) With 

calcium chloride: CaClj.6HgCL.8HjO; by 
saturating warm CaCljAq with HgC4 ftnd coca- 
ing ; by evaporating the mother-liquor the salt 
CaClj.2HgClj.6HjO is obtained. (6) With 
strontium chloride: Sr01j.2HgClj.2Hj0. 
{c) With barium chloride : • 

Ba01j.2Hg01j.2HjO. {d) With mag%esium 
chloride: MgCLsHgCllfiHjO and • 

Mg01j.HgClS.6Hj0. 

(iv) Yfiihchlorideo/einc : ZnCl2.HgCl2.4HjO ; 
bjr evaporating a mixed solution of the con- 
stituents. Analogous salts with 0uC4» OoClj, 
NiClj, and FeOlj have been obtained. 

The chief compounds with omysalts are 
the following 


(i) With ammon%um sulphite : ^ 

8Hg01j.2(NH4)jS0,. By adding hot saturated 
HgClj Aq to cold (NH4)2S0,Aq (P. de Saint-Gilles, 
A. 84, 266, 269). ^ 

(iij With potassium chro'tnate, and dichrom^ 
ate : (a) Hg01j.KjCrjO, ; by cooling a warm solu- 
tion of equivalents of the two salts (Millon, 
A. Ch. [.33 18, 388; Darby, C. S. Mein. 1, 24). 
(6) 2HgCL.KjCr04 ; by mixing solutions of the 
constituent salts in the ratio 2HgClj:KjCr04, 
adding HClAq sullicientto dissolve ppd. HgCrOj, 
and evaporating (Darby, l.c.). 

(iii) With ammonium dichromate ; (a) 

HgClj. (NH4)jCrjO,.HjO ; by evaporating a solu-' 
tion of the constituents (Abel a. llichmond, G. J, 
3,202; cf. Darby, G. S. Mem. 1,24; Zepharo- 
vich, W. A. B. 39, 17). (byHgClj.3(NH4)jCr.A ; 
by evaporating t^Je mother-liquor from tho first 
salt (A. a. B., lx , ; cf. Clarke a. Stern, Am. Gh. 
3, 3511. 

(iv) With copper acetate : 
2HgCL.CulC.jHsOj)j.CuO ; deposited from a mix- 
ture of cold saturated solutions of HgClj and 
Cu(C.jH,Oj)j (Iliitteroth a. Wobbr, A, 53, 142). 

(v) With chlorochromtetranimonium chloride: 
6HgClj.CLjCr.j8NH3.Cl 4 ; by spontaneous evapo- 
ration of a mixed solution of the two salts (C15vo, 
J. 1862. 150). 

3. Compounds of HgClj «with PHgCl and 
AsHgjCl aroknown. (a) Dimcrcnriphosphoniim- 
mercuric chloride 2(1* HgjCI. I IgClj).3H.,0 ; aycllow 
solid formed by passing PH., into llgClj dissolved 
in water or alcohol (v. HeactionSy No. 12). 
(6) Dimercuriarsonium - mercuric chloride 
AsHgjCl.HgClj ; a brown-yellow pp. by passing 
AsHj into IlgCljAq (u. ReactionSy No. 13).— 4. A 
compound of HgCLj with mercuric sulphocyanide 
— HgCl2.Hg(CSN).j — is obtained by the reaction 
of SOC^ with Hg(SCN)j (McMurtroy, 0. J, 66, 
60). 

Mercury, chlorocyanido of; v. Mercuryy 
cyajwchloride of, infra. 

Mercury, chlorosn'phides of; v. Mercuric 
sulphidOy CombinationSy No. 4, p. 225. 

Mercury, chloro-iodides of; v. Mercury y iodo- 
chlorides o/, p. 221. 

Mercury, chromates of ; v, vol. ii. p. 155, 

Mercury, cyanides of ; v. vol. ii. p. 342. 

Mercury, cyanochlorideof. HgCyCl. Quadratic 
prisms; stable in air ; produced by Evaporating 
an aqueous solution of equivalent weights of 
IlgClj and HgCyj (Liebig, S. 49, 263 ; Poggialo, 
G. /?. 23, 762; cf. Wooren, J.pr. 64, 63). 

Mercury, oyanoselbnides and oyanosulphides 
of; V. Mercury selenocijanides and sulphe- 
cyanides 0/, under Cyanides, vol. ii. pp. 348 and 
850. 

Merouyy, f)jrrocyanides of ; v. vol. ii. p. 836. 

Mercury, fluorides of. Two are known, HgF 
and HgFj ; the V.D. of neither has been deter- 
mined. These fluorides are remarkably unstable 
both as regards the action of water and of heat. 

* * Mercukous fluoriob. HgF or HgjFj. Pre- 
pared by adding freshly ppd. HgjCO, to EFAq 
BO long as the salt is dissolved, and evaporating ; 
also by adding recently prepared HgCl to a solu- 
tion of AgjCO, in HFAq, filtering from AgCl, and 
evaporating on a steam-bath (Finkener, A, 110, 
142). Berzelius obtained HgF, mixed with HgCl, 
by subliming a mixture of with NaF. HgF 
is a light yellow, orystaV me» powder. It is partly 
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iif 0 olY«l, and partly deaomposed to HF and 
HgoO, by water. Exposed to light when moist it 
Is blackwed. HgF may be heated to o. 200° 
without nhange; above this temperature Hg 
sublimes and the glliss vessel is corroded. HgF 
is decomposed by alkalis with separation of 
HgjO; the action of NHjAq is more complex. 
HgF absorbs NH., gas forming N.H.Hg.Pj {v. 
Mercuramvionmm compounds 206). Combines 
with SiF^ to ioxw^Mercurous silicojluoride 
Hg 2 SiPs. 2 H.^O (v, Mcrcuryt silicojluorides oft 
p. 224). 

Mercukio fluoride. HgFj. According to 
Fremy (A. Ch. [3] 47, 6), crystals of this com- 
pound are obtained by dissolving IlgO in excess 
of HF Aq, and evapo^iting the solution slowly | 
over lime. Finkener (P. 110, C28) obtained an ! 
OTyflnoridCt IIgF^.HgO.H.^0, byjthis method ; by 
adding cone. HFAq (60 p.c.) to this oxyfluoride, 
it was suddenly changed to # white crystalline 
mass of IlgF.M2HjO (Kinkcncr, l.c.). The hy- 
drated fluoride is decomposed at 80°, giving IPO, 
HF, and irgO.HgFj.noO (F.). HgF^ is decom- 
posed by water with separation of HgO. Addition 
of slight excess of Nil ,Aq to HgF^ in HFAq ppts. 
NII,Hg,()F.HF (Finkener, P. 110, 682). Mer- 
curic silicofluoride HgSil'VOH.^O probably 
exists {v. Mercury t silicojluorides oft p. 224). | 
Berzelius obtained*a compound of llgP^ with 
NII^P by treating ITgFj with NH,Aq. HgFj 
combines with HgS (?\ Mercuric sulphidCt Com- 
binationst No. 6, p. 225). 

Mercury, fluosulphide of; v» Mercuric sul- 
phidct Combinations, No. 6, p. 225, 

Mercury, fulminate of ; v. vol. ii. p. 317. 

Mercury, haloid compounds of. Two series 
of these compounds exist, HgX and IlgX.. The : 
molecular weights of IlgCl,^, llgBr., and llgLare ' 
known; tlio molecular weights of llgOl, IlgBr, ! 
and Hgl are probably as represent e«l by these 
formulte. The compound Hgl.IIgL also exists, 
and a periodidc of Hg has been iaolaied. The 
mercurous comi)ounds Ii||;X are insoluble in 
water, except HgF, which is partly dissolved, and , 
partly decomposed, by water ; the mercuric com- j 
pounds HgX,. arc soluble in water, with the ex- | 
ception of HgF ,, which is decomposed by water. ' 
The Hg haloid compounds combine witli many 
other haloiij compounds, and also with oxysalts, 
to form numerous double salts. The double salts . 
of the typo HgX,,.MiX and HgX,.2M^X are best ; 
regarded as salts of the mercur-halogen acids j 
HHgXj and HJIgX^ respectively ; the ac’jds , 
HHgX, have been isolated, and probably also the < 
a^lds H.^HgX 4 . The heats of ^rmation of HgX 
and HgXj decrease as the atomic weight of X 
increases. Thomsen gives the following data 
(Zt P. 0. 2 . 21) ' 

X [Hg.x] X 

Cl 82,605 01 64,490 

Br 26,476 Br 41,880 

I 16,650 I 25,640. , ^ 

An iodochloride HgiCI, and an iodobromide' 
HgIBr, have been isolated. 

Mercury, hydrated oxide of. According to 
Camelley a. Wallfer (0. /• 63, 80), the hydrate 
HgO.Hp is obtained by ppg. HgCl^Aq 
NaOHAq, and drying in air ; it is stable to about 
100°, and is completely dehydrated at c. 175°. 
According to Sohaffner (A. 61, 181) the yellow 
pp* form^ by adding EOHAq to Bolntion of a 
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mercuric salt is Hg0.8H,0 (v. Mercuric oxids, 
p. 222). But according to Millon (B, J. 27, 
112), Marohand (J,pr. 37, 277), BammeJ^berg 
(J.pr. [2] 38, 659), and ’Wallace {Chem. Gazette, 
1858. 346), the pp. obtained from Hg salts by 
KOHAq is HgO. 

Mercury, iodides of. Besides the iodides 
Hgl and Hgl.^, corresponding with the chlorides, 
bromides, and fluorides, of Hg, there is said to 
exist a delinito mercuro - raorcurio iodide, 
HgT.IIgl^, and a hoxa-iodido Hgl„. Hg and I 
combine directly with production of heat. 

Mkrcdrous iodidk. Hgl or Hg J„. Mol. w. not 
known with certainty. Melts at c. 290° (with 
partial decomposition according to Stroman, 2L 
20, 2818). Boils at c. 310° vvitli partial decom- 
position (Yvon, C. R. 76, 1607). S.G. 7*76 
(Boullay, A. Ch. [2] 43, 266). S.H. 17®-99° 
•03949 (Rcgnanlt.A. Ch. [3] 1, 129). Crystallises 
in tetragonal forms, a:c ^ 1:1’G726 (Des Cloizoaux, 
C. R. 81, 1118). H.F. [Hg,I] - 15,650 (Thomsen, 
Z. P. C. 2, 21). 

Formation. —1. By rubbing together Hg and 
I, in the ratio Hg:I, moistened with a few drops 
of alcohol, and removing the small quantity of 
Hgl.^ which is always formed by treatment with 
alcohol, in which HgL is soluble but Hgl is in- 
soluble.— 2. By rubbing together Uglj andHgin 
the ratio HgL:Hg, and dissolving out unchanged 
HgL by alcohol. — 3. By heating 10 parts I with 
155 parts Jig in a retort, on a sand-bath, to not 
above 250°; Hgl sublimes in red crystals, be- 
coming yellow when cold (Yvon, C. R. 76, 1607). 
4. By adding KIAq to solution of a morcuric 
salt, preferably the acetate (v. Lefort, Ph. [3J 8, 
823). 

Preparation . — A cone, solution of IlgNO,, 
containing a little UNO;, and free from basic 
nitrate, is licatcd to boiling with excess of I ; 
when the I is partially dissolved the liquid is* 
carefully decanted into a warm basin; on cool- 
ing, very lustrous, transparent, yellow tablets of 
Hgt separate. The crystals aro brought rn to a 
filler (best in the dark), washed with cold water 
containing a little HNOy, aiid> then with pure 
cold water, and dried in the dark at ordinary 
summer-temperature by placing them on filter 
paper which is frequently changed (Stroman, B. 
20, 2818). Hgl is obtained as a flocculent pp. 
by rapidly adding a fairly cone, solution of I in 
alcohol to cold cono. UgNO^Aq (S., l.c.). 

Properties and Reactions . — Hgl crystallises 
in yellow Ritragonal tablets, isoraorphous with 
HgCl. Hgl is sometimes described as a green 
powder, fcitroman {l.c.) says that green prepa- 
rations are impure. When heated, the yellow 
crystals become dark yellow, then orange, and 
fiiJhlJy garnet-red. Yvon ((7. R. 76, 1607) says 
that tho change of colour begins at 70°, and as- 
signs a definite temperature for each change of 
colour. Stroman [B. 20, 2818) could not connect 
thoi different colours with dcflriitc intervals of 
tcmpcraku'c; he says that the salt prepared by 
hiift was pure ytdlow at 100°. Sublimation be- 
gins at c. 190^ according to Yvon, at 0 . 110®-120° 
according to Stroman. Hgl when moist is 
rapidly blackened by light. Hgl is very slightly 
soluble in water; insoluble in alcohol. It is 
easily decomposed to Hg and Hgl,, e.g.^ by 
HlAq, EIAq, and similar iodides. Heated rapidly 
Hgl gives a sublimate of Hg and Hgl.Hgl,. Hgl 
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it nied In medicine. For medicinal paiposes it if. 8 . [8] 0, 686) ; alto in ether, and t^mt oUti 
m^ be quite free from which it a Violent Sol. ]^q, also in oono. hot HGlAq ; from these 
poison. solntions Hgl^ separates in well-formed crystals. 

^BODBO-MBROUBiof IODIDE. Hgl.Hgl,. A Hgl^ is dimorphous. Red (tetragonal) Hgl, is 
oompound of Hg and I of this composition was changed to the yellow (rhonrbic) modification by 
obtained by Boqllay (A, Ch. [2] 84, 845) by heat ; the change occurs at 126® (Bod well a. 
ad&ing EIAq coi^taining I, in the ratio to Elder, Pr. 28, 284) ; it is accompanied by a 

HgNOgAq. The same compound is said to be sudden, and then by a regular, expansion. S.G., 
obtained by adding KIAq to HgNOjAq and di- red at 126® =.6*276, yellow at 126° » 6*226 (R. a. 
gesting the pp. for some time in the liquid; E.j. Hgl, melts at 238° (Carnelley a. Williams, 
also by rubbing together Hgl^ and I in the ratio 0. /. 33, 283), at 263°-.264® according to KShler 
f. 8HgI,:Hg. Merouro-naercuric iodide is described (B. 12, 608), to a blood-red liquid ; melting is 
as a yellow powder, insol. water and alcohol ; attended with considerable expansion. At c. 
unchanged in the dark, but becoming dark when 339°-859® the liquid boils, and sublimes to 
exposed to light. When heated, it turns red, yellow rhombic plates. The yellow variety passes 
then melts, and may be sublimed unchanged, into the red at the ordinary temperature ; this 
yielding crystals which are red when hot but change is hastened by rubbing or scratching the 
become yellow on cooling. HIAq, and various red crystals ; heat is produced in the process, 
iodides in solution, dissolve Hglj leaving Hgl, 8,000 gram-units according to Berthelot (c/. 
and then decompose the Hgl with separation of Weber, P. 100, 127). The Hgl, obtained by 
^8* adding cold EIAq to cold HgCl^Aq appears at 

Mbroubio iodide. Hgl). MoL w. 462*86. first yellow, but it quickly changes to red ; the 
[288°] (Carnelley a. Williams, 0. J, 33, 283), change of crystalline form in this case maybe 
(889®-869®) (C. a. W., l.c.). S.G. red variety observed under the microscope. Solutions of 
6*2941 to 6*3004 at 0®, 6*276 at 126®; yellow Hgl, in alcohol, ether, or EIAq are colourless ; 
variety 6*225 at 126® (Rodwell a. Elder, Pr. 28, if the Hgl, is allowed to form slowly from these 
284) ; 6*179 at 200° solid ; 5*286 at 200® molten solutions, the crystals are red ; but if the ppn. 
(R. a. E., I.C.)* V.D. 225*7 to 234*4 (Mitacherlich, is made rapid, e.g» by pouring an alcoholic solu- 
P. 2^ 193). S.H. 18®- 99® *04197 (Regnault, tion into water, the crystals^appear yellow for a 
A* Ch* [3] 1, 129). Crystallises in tetragonal moment, but they quickly change to red (c/. 
forms (red), a:c « 1:1*9955 ; also in rhombic forms Schiff, A. Ill, 371 ; Selmi, J. 1856. 417). 
(yellow), p:p-114® 30'. H.F. [Hg,P] « 25,640 Reactions* — 1. Hgl, dissolves in hydriodic 

(Thomsen, Z, P* C. 2, 21). Change of yellow acid solution with production of heat (v. Ber- 
to red crystals is accompanied by production of thelot, Bl, 38, 369). This solution has about 
heat ; 8000 gram-units (Berthelot, Bl* [2] 89, the same heat of neutralisation as HIAq (Thom- 
17*, c/. Weber, P. 100, 127). S. *004 at 17*5®, sen); with alkalis it forms salts HgL,.2MI; the 
*006 at 22° ; S. *286 60 p.c. alcohol at 18®, 1*186 solution very probably contains the acid H^gl, 
absolute alcohol at 18® (Bourgoin, Bl. [2] 42, 620). (cf* Conihinations, No. 2). An iodomercuric 
Formation. — 1. By the action of I on Hg; acidt HHgl,, has been obtained by slightly 
• publano (Ph. 0. 1819. 656) says that pure Hgl, wanning excess of Hgl, with HIAq, filtering 
is obtained by ^uring 1,000 pts. alcohol (93 p.c.) through asbestos, and cooling to between 0° and 
on to 100 pts. Hg, and adding 124 pts. I in por- -4° (Neumann, M. 10, 236) ; this acid is very 
tionsof 10 pts. at a time; after each addition of readily decomposed moisture and by heat. 
I, the whole is agitated until the alcohol becomes According to Boullay {A. Ck* [2] 34, 346) a solu- 
colourlesB ; the addition of the last portion of I tion of Hgl, in hot HIAq deposits I on cooling, 
should leave the alcohol coloured ; the Hgl, is and then crystals of 2HgI,.3HI.--2. Most heavy 
washed with alcohol. — 2. By adding EIAq or vietals, e.g. Zn, Sn, when triturated with Hgl, 
FeI,Aq to HgCljAq* remove I and leave Hg ; potassium acts in the 

Preparation. — 1. 8 pts. HgC4 and 10 pts. same way.— 3. Hgl. Aq is decomposed by aZAraJi^, 
M are dissolved, separately, in water ; the solu- with separation of HgO and formation in solu- 
tions are^ mixed, and the pp. is thoroughly tion of a double salt a^HgL-i/MI. Baryta and 
washed with cold water. Auy excess of KI die- strontia react similarly to alkalis.— 4. lAme, 
solves some Hgl,, and any excess ‘rf HgCl, pro- sodium carhonate^ and potassium carbonate do 
duces a yellowish pp. containing more or less not decompose HgI,Aq ; but a solution of Hgl, 
HgCl,. Williams (PA. [3] 8, 1015) dissolves in alcohol is decomposed by these reagents — 
8 pts. HgCl, in 4 pts. NH^Ol in water, and then 6. Hgl, dissolves in hot calcium hypocMorits 
adds 10 pts. El in water. — 2. 10 pts. I are sus- solution ; on cooling Ca periodate is deposited 
pended in water, and Fe filings are added udtil and Hgpl, remains in solution (Rammelsberg). 
all the I is changed to Fel, ; the solution is at 6. When Hgl, is boiled with nitric addt S.G. 
once added to a solution of lOJ pts. HgCl, in 1*5-1*4, Hg(I 03 )a formed ; with acid S.G. 1*8, 
water, the pp, of Hgl, is rapidly separated from white leaflets of HgI,.Hg(NO,), separate ; with 
the liquid (to prevent formation of Fe oxycHor- acid S.G, 1*2, crystals of unchanged Hgl, are 
ides) and washed with cold water. B" crystal-^ *obtained, together with s^me of the compound 
liaing from hot EIAq, or, better, from hot cone. HgI,.Hg(NOj,), (Eraut, B* 18, 3461).— 7. Chlorine, 
HClAq (Edhler, B* 12, 608), Hgl, is obtained passed into water containing Hgl, in suspension, 
in very lustrous, red tetragonal prisms, with a produces a yellow solution conta ining iT gfll- ftn d 
greenish reflection. ICl, (Filhol). 

Properties* — Hgl, obtained by ppn. is a pure ' Combinations. — 1, With hydriodic add (v, 
scarlet-coloured, crystalline, heavy powder. It Reactions, No. 1).— 2. With various metalua 
IS si. sol. water; S.»*66 (Wurtz). SoLhot aloo- iodides to form double salts, regarded by Von 
ool; somewhat sol. glycerin (in 840 pts., Fairley, Bonsdorff at iodomercurates (P. 17, 265). 
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These ftlfts have been fxunined ehiefly bj 
Boollay (A. Oh, [2] 84, 846). They are gene- 
rally obtomed by dissolving Hgl, in a solution 
of the otfer iodide and evaporating. The fol- 
lowing are the mostimportant : — 

(i) With alkali iodides, (a) With potas- 

sium iodidei 2HgL.2KI.3HaO; HgIa.2KI. The 
former is produced by saturating boiling KIAq 
with Hgl,, filtering, separating from Hgl^ which 
crystallises out, imd evaporating. Sol. alcohol 
and ether. Decomposed by water, with forma- 
tion of Hgl,, and Hgl2.2EI which separates on 
evaporation. These soluble salts may be pre- 
pared by boiling EIAq with HgO ; the solution 
contains the double salts and also EOH (cf. 
Jehn, Ar,Ph. [8] 1, 97). (6) With sodium 
iodide : NalAq reacfb with Hgl, similarly to 
KIAq ; the compositions of the double salts of 
Nal with Hgla have not been satisfactorily de- 
termined. (c) With amm(fnium iodide: 
2(NH4l.Hgl2).3H20 ; obtained, as yellow needles, 
by dissolving Hgl, in hot NHJAq, separating 
from Hglj which forms on cooling, and evapora- 
ting. • 

(ii) With other metallic iodides. Dal,, Srl^, 
Calj, and Mglj solutions react with HgT^ simi- 
larly to KIAq ; the double salts are probably 
Ml2.HgIo. Hglj appears to form double com- 
pounds with Gdlj^and Felj. The compound 
2Hgl2.0u2la was obtained by Hess (D. P. J. 218, 
183). — 3. Hgla combines with mercuric chloiide, 
also with mercuric bromide (v. Mercury ^ iodo- 
chlorides and iodobromide of^ infra). — 4. Com- 
bines with mercuric sulphide (v. Mercuric 
sulphide^ Combinations^ No. 6, p. 225). 

Mercury, hexa-iodidb of. Hgifl. This per- 
iodide is said by JSrgensen (J. pr. [2] 2, 357) to 
be obtained by adding cold HgCl2Aq, followed by 
addition of water, to an alcoholic solution of 
KI, heated to 60°. If the solutions are mixed 
hot, large rhombic crystals of Hgl, are formed, 
but they are always mixed with Hgl.^. Hgl^ is 
decomposed quickly by algohol, slowly by water, 
with formation of red Hglj. Hgl, possesses 
most of the optical properties of tourmalin. 

Mercury, iodobromide of. HgIBr. Sulphur- 
yellow, translucent, rhombio prisms, aihic 
= •6443:1: -9194 (Groth, B. 2, 674). Melts at 
0. 229°, and boils at o. 300° ; crystallisable from 
ether ; maf be sublimed unchanged. Produced 
by crystallising a mixture of Hgl, and HgBrj 
from ether or acetone ; also by the reaction of 
an alkyl iodide, e.g. £tl, on HgBr, dissolved in 
acetone (Oppenheim, B. 2», 671). 

• Mercury, iodochlorides of. Two iodochlorides 
of Hg have been isolated. * (i) Hgl2.2HgCl2 
(^HgsIjCli). Obtained by dissolving Hgl, in 
hot HgOl,, and cooling (Liebig, 8^ 49, jJ52); also 
by boiling HgCl with excess of I and much 
water nntil I vapour is no longc/ given off 
(Selmi, /. 1865. 417). (ii) HgICl. Prepared 
^ heating, in a closed tube at 140°-160°, HgL, 
HgClj, and a little i^ter, until no Hgl, remaiile* 
unchanged (Kdhler, B. 12, 1187). Boullay (P. 
48, 176) said that HgICl is produced bv satura- 
ting hot HgClfAq with Hgl, ; but K6hler found 
that very little was formed in this way. HgICl 
forms a citron-yellow crystalline mass, whibh 
becomes red after about 12 honrs. The red 
modification forms tetragonal, the yellow forms 
ihmbio, crystals. B^Ol Is dtron-ydlow at 


0. 125^ ; it melts at c. 158^ to a golden-colourod 
liquid which solidifies at o. 146° ; it is slightly 
soluble, with partial* decomposition, in hot 
water, more soluble in alcohol. HgICl may be 
sublimed, with only sliglu decomposition, in a 
stream of HCl, SOf, or HjS. From a solution 
of HgICl in dilute HGlAq, HJS ppts. a yell<^ 
solid, probably HglCLHgS (Kdlfler, l.c.). 

Mercury, iodosulphides of; v. Mercuric 
sulphide^ Combinations^ No. 6, p. 225. 

Mercury, nitride of. Hg^N,. (Trimercur, 
amine.) This compound was first isolated by 
Plantamour {A. 40, 116). Ppd. UgO is dried at 
40”-60°, and then heated at 100° in a stream of 
dry NHj so long ns water is evolved (Ilirzel, J. 
1852. 419). Plantamour directed to pass NH, 
over cold HgO, then to heat to 150° in NH,, and 
finally to remove unchanged HgO byHNO^Aq; 
Hirzol found that HNO,Aq reacts with Hg^N,. 
Mercury nitride is a brown powder, very explo- 
sive, but requires a higher temperature, or a 
stronger blow, than nitrogen iodide to ex- 
plode it. IlgaN, is not acted on by cold dilute 
H^SO^Aq; the hot acid decomposes it. Gone. 
H2SO, reacts energetically and explosively. 
Cone. HNO^Aq forms Hg(NO,)2 and NH,NO, ; 
dilute HNOjAq forms a white powder; HClAq 
forms HgCl, and NH^Cl. Mixed with KOH and 
heated, NH, and llg are formed. Moist Hg^N, 
is slowly decomposed by light ; in wntClr ii is 
changed, after 24 hours, to a white powder. 

Mercury, oxides of. Two oxides of Hg are 
known, Hg^O and HgO; it is doubtful whether 
HgaO has been obtained free from Hg and HgO. 
Neither oxide has been gasified, and the mol. w. 
of neither is known with certainty. 

Mercurous oxide. HgjO. ^Suboxide^ or blcLck 
oxidCf of mercury.) This oxide is prepared by 
adding NaOHAq or KOHAq to solution of a 
mercurous salt, or to HgCl suspended in water. ^ 
The best salt to use seems to be HgNO^; it 
should be dissolved in water with a very little 
HNO„ the solution being made dilute; ppn. 
with KOHAq, and washing with cold ‘water, 
should be performed in the dark, and the black 
pp. should be dried in the darif without heating. 
Guibourt (^4. Ch. [2] 1, 422) says that Hg20 
cannot be obtained quite free from Hg and 
HgO ; this is confirmed by Bruns a. 0. v. d. 
Pfordten {B. 21, 2010), who assert that HgaO 
oxidises to HgO at the ordinary temperature. 
Barfoed (J.pr. [2] 38, 441) says that the product 
of the actiqp of NaOHAq on mercurous salts is 
a mixture of Hg, Hg20, and HgO in varying 
proportions. The descriptions of Hg^O probably 
apply to Hg20 mixed with more or less Hg and 
some HgO. 

^ Mercurous oxide is a black powder; S.G. 
10-69 (Herapath, P. M. 64, 821) ; 8*96 (Karsten, 
8. 66, 394). H.F. [Hg»,0] = 24,860 (Thomsen, 
Z. P. 0. 2, 21). HgjO is decomposed very easily 
by light or heat, giving HgO and Hg; strongly 
h^ted gives Hg and O. Dilute HClAq produces 
HgCL ^HgaO is soluble in cone, acetio aMd. 
With dilute acids HgjO generally fields mer- 
curous salts; with H,PO^q it gives ^POjAq 
and Hg. Boiled with KIAq, Hg and E[gI|.8KtA<| 
are formed (Berthemot, J. PA. 14, 189)* With 
cono. NH«CLAq, NH. is evolved and and 
HgCL are produced (Pagensteoher, R. P» t7i 1)7 ; 
Thompson, P,2lf.[8j 10, 179), 
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ICiBODRia ouDB. HgO. (Bed oxide of m&r> t alcoholic eolation, an^ oxalic acid, witb^the two 


owy* Bed precipitate.) ^ Mol. w. unknown, as 
compound has not been gasified. S.G. 11*074 
at 1*1 *6® (Herapath, i?. M. 64, 321) ; 11*136 to 
11*844 at 4® (Playfair a. Joule, 0. S. Mem. 8,84, 
and 0. J* li 137) ; 11*29 at 4® in vacuo (Le 
Royer a. Dun^s, in Bfittger’s Tahellarische 
Uebersichi der^pec. Gewichte derKlirper^ Frank- 
furt, 1837). SJI. 19°-52®-*053 (Kopp, T. 166, 
71); 6®-98® = *0518 (Rognaiilt, A.Gh.lli] 1,129). 
H.F. [Hg,0] » 22,000 (Thomaen, Z. P. C. 2, 21). 
Crystallises in rhombic formaaibic ^ *6523:1:*9466 
(Nordonskjold, P. 114, 621) ; in monoclinic forms 
acGor^ng to lies Cloiaeaur (-4. Ch. [4] 20, 201). 
C.E. (0®-100®) *0058 {Playfair a. Joule, 0. J. 1, 
187). 

HgO was known to the Arabians in the eighth 
century; Geber prepared it by calcining the 
nitrate ; and towards the end of the seventoenth 
century Boyle obtained it by strongly heating 
Hg in air. 

Fonnation. -'By heating Hg to near its B.P. 
in a loosfly covered vessel for a long time. 

Preparation.— 1. Hg is dissolved in IlNO.,Aq, 
the solution is evaporated to dryness, the residue 
is powdered and then heated on a sand-tray so 
long as N oxides are evolved, the temperature 
being slowly raised, and the heating continued 
till a porcelain plate held over the vessel shows 
a slight deposit of llg. HgO thus prepared 
forms red lustrous scales.— 2. One of the oxy- 
chlorides 21IgO.HgOl2, and the oxychloride 
4HgO.HgCl;t, when treated with KOHAq, give 
red HgO ; another oxychloride 2HgO.HgClo, and 
also the oxychloride Sllg.O.lIgCl,, give yellow 
HgO by treatment with KOlIAq. The compound 
QHgO.HgCl, which yields red llgO is prepared 
by mixing 1 vol. KIlCOsAq, free from KaCO,, 
saturated at 15®, with 8 vols. lIgClaA<i, also 
•saturated at 15®, stirring with a glass rod till 
black streaks appear where the rod rubs the 
glass, pouring off, adding a fresh quantity of the 
mixei solution, and again stirring. The com- 
pouna 2IIgO.HgCl2 which gives the yellow IlgO 
is prepared by ^stirring a mixture of 1 vol. 
KHCO,Aq, saturated at 16®, with 6 to 10 vols. 
HgOlgAq, also saturated at 15®. The compound 
4HgO.HgOl3 is prepared by mixing 1 vol. 
HgCL^q (saturated at 15°) with a large excess 
(4 to 6 vols.) KUCO^Aq (saturated at 16®), and 
allowing to stand for some time (cf. Mercury^ 
oxychloridee of, p. 223). - 3. Hg(N03)2Aq, or 
HgOl^Aq, is poured into KOHAq the pp. is 
thoroughly washed and dried at 100®-120®. 
HgO thus prepared forms a yellow compact 
solid. 

Properties * — HgO exhibits allotropy; it forms 
heavy, red, crystalline scales, or a somewliat 
more bulky, amorphous, yellow powder [v. supra). 
HgO is a violent irritant poison. IlgO is' very 
slightly soluble in water; 1 pt. dissolves in 
200,000 cold water, or in 126,000 pts. if ^he 
watw is boiled with HgO and then aUowed to 
cool (Wallace, Chem. Gazette, 1858. 34o). ^he 
solution hibS a metallia taste. Heated to red- 
ness, Hg is separated into Hg and 0. Heated 
below the temperature of decomposition, HgO 
toms black, but recovers its original colour on 
cooling. HgO is slowlv blackened and decom- 
posed to Hg and 0 by toe action of light. There 
nire ^i^orences in the reactions of 01, BgOl, in 


varieties of HgO (v. Beaciums, Nos. 8, 9, 10). 

Reactions, — 1 . Decomposed by luting to 
redness, giving Hg and 0; Pelouze {C. B. 16, 
60) said that yellow HgO Is decomposed at a 
lower temperature than the red variety, but this 
was not confirmed by Gay-Lussac (C. R. 16, 30Q), 
nor by Millon (B. J. 27, 112). Carnelley a. Walker 
(G. J. 53, 80) found that HgO, ppd. by NaOHAq 
from HgCl^Aq, began to give off 0 at a little 
above 175°, and that evolution of 0 became 
rapid at o. 415°, at which temperature red HgO 
was formed and decomposed. Myers’s results 
(obtained by measuring vapour pressures of 0 
from HgO ; B. 6, 11) agree with those of C. a. 
W. Debray (0. R. 77, 123) found that when a 
tube containing HgO was*" sealed, and the whole 
i tube was heated to 440°, the 0 evolved was 
! almost wholly again absorbed.— 2. A mixture of 
IJgO with such Vasily oxidised bodies as P, S, 

; Sb, detonates when heated more or loss violently. 

I Some organic compounds are oxidised by boiling 
I in solution with IlgO. SOiAq boiled with IlgO 
! produces SOjAq and Ilg. - SnCl^Aq forms 
, SnCl,A.q and Hg. — 3. HgO is decomposed, 
rapidly and somewhat violently, by heating with 
magnesium, in the ratio HgOiMg, with formation 
of kgO and Hg (Winkler, B. 23, 128).— 4. Heated 
with sodium, Na amalgam ^nd the compound 
Na,O.IIgO are formed (Beketoff, B. 13, 2302); 
the compound NajO.HgO is not decomposed by 
heat, but very quickly by water.— 5. HgO dis- 
solves in molten potash. If the KOH is nearly 
saturated with IlgO, allowed to cool slowly, and 
lixiviated with a little cold water, a heavy violet 
crystalline powder and a lighter greyish-green 
powder are obtain(^d. The violet powder is said 
to consist of ICp.HgO, and the greyish powder 
to contain from 2 to 6 p.c. K.p; the S.G. of 
Kp.HgO is 10*31 ; it is decomposed at hig^h 
temperatures, also by continued washing with 
water, but loss completely by alcohol (St.-Meunier, 
C. RJ)0, 657). — 6. Aojording to Fouberg.(i4. Gh. 
[4] 1, 300), saturated solutions of the alkali and 
alkaline earth haloid compounds are decom- 
posed, with separation of alkali or alkaline oxides, 
by boiling with HgO {cf. Melscns, A. Gh. [3] 26, 
220 ; and H. Rose, P. 107, 208). Andr6, how- 
ever, says that boiling saturated solutions of 
alkaline earth chlorides react with HgO to form 
either oxychlorides a^HgClo.T/HgO, or compounds 
of HgO with the alkaline chloride {G. R. 104, 
43,1 ; V. Mercury oxychlorides of, p. 223 ; and 
also infra, Gombin^ions, No. 1). According 
to Jehn {Ar.Ph. [8] 1, 97), HgO boiled with 
KIAq produces KOHAq and the double iodide 
HgIj.IQ.— 7. HgO reacts wth most acids to 
form meiyuriq salts HgX.^ (XaNOj, ^SO^, 

&c.). — 8. ^he reaction of chlorine with HgO 
differs according to the conditions, and the 
variety of HgO used. Cl scarcely reacts with red 
crystalline HgO ; with yellow HgO, prepared by 
^^pn. and dried at c. 100®, C^. reacts energetical/ 
forming HgCl, and 0; with the yellow oxide, 
dried at 300® and cooled, 01 reacts more slowly, 
forming Cl.p and HgCl,, or, ii» water be present, 
forming HClOAq and HgO-HgClj (cf. vol. ii. 
pp. 12, 16).— 9. An alcoholic solution of mercuric 
chloride Heated * with yellow HgO at once pro- 
duces black oxychloride HgO-HgOl^; the same 
oxychloride if formed from the red variety of 
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HgO 01^7 aRer prolonged^tion of boiling aloo- 
holio solution. — 10. Oxalic acid solution 

reacts yellow HgO, to form oxalate, in the 
cold; but the red variety is unchanged when 
boiled with HjO^O^Aq. 

Combinations. — 1. With alkaline earth 
chlorides ; obtained by the reaction of HgO with 
solutions of CaCl.^, BaCl^, and SrCl^. The com- 
pounds 2HgO.OaOL^.4H,^0, HgO.BaCl^^.hH^O, 
and Hg 0 .SrCl 2 . 6 Hj, 0 , are described by Andr 6 
(C. R. 104, 431)J— 2. With amnumia, to form 
2Hg0.NH,.H,0 - NHg, 0 H. 2 n 20 ; this com- 
^ound reacts with acids as a base forming du 

er cur i- ammonium salts (v, Mekcokam- 
llONIUM COMPOUNDS, p. 200). 

Mercury, oxybro^de of. SHgO.HgBr.^ 
wHgjOaBrj. [Basic^ mercuric bromide.) A 
yellow, crystalline, powder; obtained by boiling 
HgBr.Aq with IlgO, filtering, and allowing to 
crystallise ; or by partial ppif. of EgBr^Aq by 
KOHAq, and boiling the liquid in contact with 
the pp. (Lliwig, 1\ 14, 185 ; c/. Bammelsberg, 
P. 66 , 2 18). 

For H.F. of oaybromides of Hg v. Andr 6 , BU 
[2] 41, 274. 

Mercury, oxychlorides of. Hg^Oj/Ch. (Basic 
mercury chlorides). Several oxychlorides of 
Hg are known; they are produced by the re- 
action of HgO witl^HgCl.Aq, by partial pjjn. of 
HgCl.^Aq by KOHAq or NaOHAq, by mixing 
KHCOjAq and HgCl.^Aq in different proportions, 
and by the reaction of Cl with yellow HgO. 

Millon (A. Oh. [3] 27, 253) described oxy- 
chlorides obtained by mixing solutions of 
KHCO, (free from K^CO^) and HgCl,, both 
saturated at 15°. (i.) 2Hg0.ngCl^; by adding 1 
vol. KHGOaAq to 0-10 vols. HgCl^Aq ; also by 
adding 1 vol. KHCO^Aq to 3 vols. HgCl^Aq, 
stirring till ppn. begins on the sides of the 
vessel, pouring off the liquid, adding a fresh 
quantity of the same mixture, and stirring again. 
The compound obtained by the first process 
forms a red non-crystalli «3 powder, and yields 
yellow HgO when acted on by KOHAq ; os ob- 
tained by the second process, the compound is a 
heavy, black, lustrous solid, which yields red 
HgO with KOHAq. (ii.) 3HgO.HgCl,; by mix- 
ing equal volumes of the solutions of KHCO 3 and 
HgOl,^, and^ allowing to stand; a golden-yellow 
crystalline pp., yielding yellow HgO with 
KOHAq. (iii.) dHgO.HgCl^ ; by mixing 1 vol. 
HgCl^Aq with 4-6 vols. KHCOyAq, and allowing 
to stand ; a brown crystalline solid, which yields 
ted HgO with KOHAq. * 

• Boucher (A, Ch. [3] 18, 372) described seven 
oxychlorides, containing HgClj and HgO in the 
ratios 1, 2, 3, 4, 6, and 6; each oxychloride 

exists, according to Boucher, in twQ varieties, one 
derived from and giving red HgO, thc^ other de- 
rived from and giving yellow HgO ; some of the 
oxychlorides also exhibit other differences. 
Boucher described 16 different oxychlorides. ^ 
tabular statement shewing the chief differences 
between the oxychlorides is given by Boucher. 

Andr4 (C. P. 104, 431) described two oxy- 
chlorides, HgOlj,3HgO and 2Hg01,.8Hg0, ob- 
tained by disBohing HgO in boiling CaCl^\q aq^ 
MgCl^q, respectively, and pouring the solutions 
Into large quantities of cold water. 

The oxyohlorides of Hg have been examined 
WOfC rcQcntl/ by ThfUnmell (Ar. Pb. 87, 689 ; v. 


abstract in O. J. 66, 1060). f. says that only 6 
definite oompoundy ^st, vis., Hg0.2HgCl., 
HgO.Hg04 2HgO.Hg01„ 8HgO.Hg01„ and 
4HgO.HgG4 (i) Hg0.2Hg01, is formed ih all 
solutions prepared by dissolving HgO in 
HgCljAq, but it is readily G|eoomposed ; it is 
best prepared by heating at, 100° 1 pt. H|0 
(red or yellow), with 10 pts. HgCl,, and 60 pts. 
water, stirring till no further separation of a 
yellow powder occurs, washing, drying, and then 
washing with ether (free from alcohol) to re- 
move HgClj,. Warm water separates 2HgO.HgGl3 ; 
NaOHAq ppts. red HgO. (ii) HgO-HgCl* has 
not yet been obtained pure, (iii) 2HgO.HgOL 
exists in two varieties ; (a) red variety, obtained 
by mixing solutions of NaHGO, and HgCljin the 
ratio 2NaHCO, : HgGl.j ; (b) black variety, ob- 
tained by heating the red variety when dry, or 
by adding HgO to hot HgGl^q, or by mixing 
equivalent quantities of red HgO and HgCl, in 
cold water, or by treating 3HgO.IIgCl, with 
cold HgOlaAq. (iv) SHgO.HgCl, is a yellow 
pp. obtained by adding alkaline oarbofiate (^nor- 
mal or acid) to HgCL^Aq, avoiding excess of the 
carbonate, also by treating freshly ppd. yellow 
HgO with HgGl.^q (this preparation is yellow 
and yields yellow HgO with KOHAq), also by 
treating waalied red HgO with HgCl Aq (this 
preparation is reddish yellow and yields red 
HgO by KOHAq). (v) dHgO.HgGlg is obtained 
as a brown amorphous powder, by adding 
KHGOjAq to HgClaAq, in the ratio 80 to 86 
KHCO,: HgCl,; it is also obtained, as reddish- 
brown crystalline plates, by shaking HgClaAq 
with red HgO in the ratio HgCl./. 6HgO; both 
varieties give yellow HgO by KOHAq. All these 
oxyohlorides yield sublimates containing HgCl 
and HgCl, when heated. 

For H.F. of oxyohlorides of Hg v. Andrfi, Bl, 
[2] 41, 274. 

* Mercury, oxycyanides of; v. Cyanides, vol, 
ii. p. 342. 

Mercury, oxyfiuoride of. HgO.HgF,.H,0. 

(Basic mercuric fluoride.) A yellow crystalline 
solid ; obtained by dissolving freshly ppd. HgO 
in HFAq, and digesting the solution with HgO, 
or evaporating the solution (Finkener, P. 110, 
628). The oxyfiuoride is also obtained by heat- 
ing HgFy2HaO ((/. V. p. 210) to 80° (F.). Heated 
above 100°, the oxyfiuoride gives off H^O and 
HF ; it is decomposed by water with separation 
of HgO. 

Mercury .• oxyiodide of. SHgO.Hgl,. (Basic 
mercuric iodide.) A yellowish-brown solid ; ob- 
tained by melting together HgO and Hg^ in 
the ratio 8HgO:HgI^, also by digesting Hgl, 
with dilute KOHAq (Bammelsberg, P. 48, 182). 

^Mercury, oxysulpbides of. Oxysulphides of 
Hg have been described; but according to 
PoUeck (B. 22, 2859) none has been isolatedi 
and the existence of any is very improbable. 

JKercury, phosphide of. No phosphide of . 
Hg has %Ben isolated with certainty. By passing 
P hydride, prepared by boiling amorphous P with 
KOHAq, into HgCl,Aq, several compounds have 
been obtained. Aschan (Chem. Zeitung, 10, 82, 
102) describes a yellow comx}oand8Hg,Ps.7HgCl« 
a red compound dHgiP^.SHgCl^ and a black 
oompound Hg,P,.HgCl,. A oompoond probably 
2P^6Hg/) is saidl^ Astphan to be formed 
by passing P hydride over The ppt*. 
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formed when P hydride is psesed into 
%(NO,)Aq are probably mixtures of different 
oompoonds ofHg, Pi an^HNO, (A.). Most of 
the xwegoingoompounc^p are readily decomposed, 
some explosively, by warming. 

Mercury, salts of. Hg forms two senes of 
salts; imreurotts Mis corresponding with Hg^O, 
and iru^curic sdUs corresponding with HgO. 
The former are obtained sometimes by dissolv- 
ing HgjO in acids, sometimes by dissolving Rg 
in acids and digesting with excess of Hg, and in 
some oases by double decomposition from the 
nitrate ; the mercuric salts are obtained by dis- 
solving HgO or HgCOg in acids, or by double 
decomposition from the nitrate. The mercurous 
salts have the composition HgX, where X = NO,,, 
JSO„ Ac.; the mercuric salts have the compo- 
sition HgX,. The mercuric salts are more stable, 
as a class, than the mercurous salts. The nor- 
mal mercurous salts are generally decomposed 
by water into a basic salt, which separates, and 
an acid salt, which goes into solution. Many 
basic salts and a large number of double salts 
are known. The salts of Hg, as a class, act as 
violent and irritating poisons. The principal 
salts of Hg are the following (v. Carbonates, Ni- 
TRATES, Sulphates, Ac.) ; antivionatest arsenates 
and •iieSf bromateSf carbonates^ chlorates and 
lycrchlorateSi chromates^ iodates and periodates^ 
niolybltateSt nitrates and -ifes, phosphates^ selen- 
ates and -ites, sulphates and -iteSy tantalates, 
tJUosulphateSt tungstates^ vanadates* 

Mercury, selenide of. HgSe. Small quan- 
tities of more or less pure HgSo occur native 
in the Harz, accompanying PbSe. HgSe is 
produced by strongly heating together Hg and 
Se, and subliming at a higher temporaturo; 
forms grey, metal-like, lustrous laminae; dis- 
solved by aqua regia with formation of Ilg sc- 
^lenite, slowly changed to the same compound by 
boiling cone, nitric acid (Uelsraann,^!. 116, 126; 
c/. Little, A. 112, 211). HgSe is also formed by 
passing H.jSe for a long time into HgCl^Aq ; the 
white *pp. of 2HgSe.HgCl, at first produced is 
changed to black HgSe. S.G. of natural IlgSo 
is 7*1 to 7*4 ; S.fi. of artificially prepared HgSe 
is 8*877. 

Combinations* — 1. With mercuric chloride^ 
to form 2HgSe.HgCl,; a white pp. formed by 
adding Hj,Se, or K^Se, to excess of HgCI^Aq. — 2. 
With mercuric oxidCy to form 2HgSe.IlgO; a 
black powder formed by treating 2HgSe.HgCla 
with NaOHAq. Decomposed by Ij^oat, yielding 
sublimates of HgSe and Hg (Uelsmann, A* 116, 
126). 

Mercury, lelenoohloride of. Hg^SojCl,; v. 
Morcurpy selenide o/, Combinatiomy No. 1. 

Mercury, selenosulphide of. A mineral 
approaching the composition ng.So.4HgS is 
found near San Onofre in Mexico ; it is known 
as onofrite. 

Mercury, eelenooyanides ot HgSeCy «nd 
Hg(SeOy),; v, vol. ii. p. 848. p 

Mercury, sllioofluorides of. Two are known, 
Hg,SiF,.2H,0 and HgSiF,.6H,0. 

Mbboubous szLXcoFLUonins, Hg,SiF«.2H.p. 
Clear prismatic crystals ; obtained by dissolving 
HgftGO, in H,SiFAq, evaporating, washing with 
a little water, and pressing between paper (Fin- 
kener, P. Ill, 246; e/. Benelius, P. 1, 200), 


Mbbcubio snjcorLixoBiDB, THgSi]^.6H,0. 
Obtained by disBolvingf HgO in liUiFgisi, eva- 
porating till yellow needles (HgSiFc.H^.8H30) 
begin to separate, and then allowix^ to^itand at 
a temperature not above 15^. Forms clear, 
colourless, rhombohedral crystals; very un- 
stable ; deliquescent in air, and efflorescent over 
HoSO, ; composition doubtful (Finkener, P. Ill, 
246). The compound HgSiF^.HgO.SHaO (Fin- 
kener) was described by Berzelius (P. 1, 200) as 
the normal salt. r 

Mercury, Bulphides of. Two are known, 
Hg^S and HgS; the latter reacts towards the 
alkali sulphides as an acidic sulphide, it also 
combines with many Hg compounds to form 
double compounds. 

Mercurous sulphide, Hg^S. This sulphide 
is best prepared, according to Berzelius, by 
dropping mercu.ous acetate solution into Na 
or NH^ sulphide solution (c/. Brande, Q. J, 8* 
18, 292). llgNO^Aq should not be used, as the 
UNO, produced oxidises the Hg^S. HgjS is a 
black powder, easily decomposed by heat to HgS 
and Hg. According to Barfoed (Hi. [2] 8, 188) 
the substance described as Hg.^S always contains 
some Hg, however it may be prepared. 

Mercuric sulphide, HgS. Mol. w. uncertain. 
H.F. [Hg,S] 8,220 (Thomsen, Z* P. 0* 2, 21). 
This compound exists in two forms: a black 
amorphous pp., and a reS crystalline body 
known as vermilion or cinnabar* 

Occu^rrence.—ln Illyria, Spain, Bohemia, Ural 
mountains, China, Japan, Mexico, California, 
Chili, and Peru. 

Formation* — 1. By rubbing or heating to- 
gether 1 pt. S and 6^ pis. Hg. — 2. By adding 
H^S, or an alkaline sulphide, to solution of a 
mercuric salt. — 8. By digesting Hg with an al- 
kaline poly sulphide.— 4. By subliming a mixture 
of S and HgO or ngS04. 

Preparation , — 1. Amorphous black mer- 
curio sulphide is prepared by passing excess 
of HB into slightly acidified HgCLAq or 
IIg(NOs)aAq, washingj'the pp. thoroughly with 
dilute HNOgAq and then with water, and drying 
at a low temperature.— 2. Red crystalline 
morourio sulphide (vermilion) is prepared 
in different ways, (a) A mixture of 6 pis. Hg 
and 1 pt. S is heated till combination occurs 
(attended generally with production of heat and 
light and partial projection of the mass) ; the 
product is powdered, mixed with a small quan- 
tity of S, and heated for some hours in a hard 
gl&ss flask, sunk in send in a wind-furnace ; the 
flask is loosely closed by a charcoal stopper and 
is arranged so that the upper part is kept oofo- 
paratively cold; red HgS sublimes on to the 
neck of the flask. The HgS is purified by grind- 
ing, boiSng Vith EOHAq, and washing with 
water, {b) Black amorjphous ]^S is heated 
with an lukaline persulphide. This may bo done 
by triturating 100 pts. Hg with 88 pts. S for 
, come hours, till black HgS is produced, heating 
with 25 pts. EOH in 180-^60 pts. water to 
60° for several hours (the water being replaced* 
as it evaporates, and thq mass being stirred 
from time to time) until reddening begins, after 
which the temj^erature is maintained at 45° till 
the whole is bn^ht-red. The red HgS is washed, 
and any Hg present is romoTod hy lerigathm 
(Broimer, P. 16, 598 ; Dobofoiiior, 8* 61, $8^; 
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finneiilok, D. P. J. ITS,* 870; Liebig, A. 6, According to Schneider (P. 127, 488) the or^rstalf 
889 ; 7, 49 ; Baab, N, B. P. 84, 89). (o) H^iO^Aq of the enlpho- ealt, when kept for some years in 
is poured into excess of dilate NH^q ; to the EOHAq, form six-sided, lustroas, olive-green 
pp. of NH^Ol thus produced is added cone, tablets having the composition 8HgS.EtS. * 
Na^SiOtAq in quantify rather more than suffi- Combinations. — 1. Withaikoiisttiphtjss; v. 

dent to dissolve the pp., and the whole is heated snprat Reactions No. 9. — 8. Forpis a compound 
tor some time to 70°-80° (Hausmann, B. 7, with hydrogen sulphide; SlHgSHyS. Produced 
1746). For details of the manufacture of Per- in solution by passing H^S into suspended 
miUon v. Diotionaby of APPLiBn chemistry. — in boiled water (Linder a. Picton, O. J, Proc. 
8. Colloidal meysuric sulphide, soluble in 1890. 49).— 3. With cuprous chloride to form 
water, is obtained by ppg. a dilute solution of a 2HgS.CasCl,; a yellow solid, obtained by boiling 
mercuric salt by H^S, and washing with water HgSwithCuCljAqandHClAq, and removing S by 
or dilute H^SAq for a long time ( Winssinger, BU CS.^ (? 8Hg8 -h 20001, - 2Hg8.Cu,C4 + HgCl, -i- 8). 
[2j 49, 452). This compound is decomposed by boiling cone. 

Properties.— T he black sulphide is an HOlAq with evolution of a little H,8 and forma- 
amorphous, heavy pow jer ; heated in a closed lion of Ou,Cl, and HgCl, in solution ; dilute hot 
vessel, it yields a sublimate of red HgS ; heated H2S04Aq has no action, but with boiling cone, 
in air, Hg sublimes and SO, is foT^med ; it is not H28O4, HCl and SO, are evolved and a compound 
acted on by dilute acids. The red s ulphide of HgS04 and Hg8 is formed. NaOHAq produces 
crystallises in hexagonal form2, a:c =i 1:1*145 ; NaCl, Hg8, and Cu,0 {v. Heumann,P. 7, 1890). 
S.G. 8*1 to 8*99 ; polarises light ; blackens by 4. With mercuric chloride, and also with mar- 
exposure to light {v. Heumann, B. 7, 760) ; curie bromide, to form compounds 2HgS.^X, 
heated to the sublimation-teraperature, red HgS (X*C1 or Br). These sulphohaloidTcom- 
is changed to the* black variety (Fuchs, P. 81, pounds are formed (a) by passing H,S into 
581). Mitscherlich (A. 12, 168) found V.D. of excess of HgCl Aq or HgBr.,Aq, (b) by digesting 
HgS at 670° to be 85*3 ; V. and 0. Moyer found freshly ppd. HgS with boiling Hg01,Aq or 
V.D. at 1560° to be 78; the formula HgS requires HgBr^Aq (H. Rose, P. 13, 59), (c) by adding HOI 
V.D. 116; a mixture of Hg + Hg + 23 requires (or HBrl, or solution of a metallic chloride (or 
V.D. 77*3. The red Sulphide reacts with acids bromide), to HgS dissolved in mercuric aegtate 
more slowly than the black variety. The col- solution (Palm, 0. C. 1863. 120), (if) by heating 
loi dal sulphide is soluble in water, forming HgS with 8-10 parts HgCl, or HgBr„ till the 
a solution which is black and opaque when cone., whole melts, and washing the cold mass with 
but brown, with a greenish tint by reflected light, boiling water (Schneider, P. 115, 167). The 
when dilute; a very dilute solution may be compounds are yellow- white crystalline powders; 
boiled till all H,S is expelled, or kept for some decomposed by slow heating to HgS and HgX,; 
time, without change. decomposed by alkali solutions, but not by 

Reactions.— 1. Heated in a closed vessel, IlgS HNO,Aq or lI,S04Aq (c/. Barfoed, J. pr. 93, 
sublimes. — 2. Heated in air, SO, is formed, and 230). — 5. With mercuric iodide to form the 
Hg sublimes.— 3. Heated with solid alkalis or sulpho-iodide HgS.Hgl,; a yellow solid ob- 
alkalim carboiuites, Hg sublimes and alkaline tained by digesting Ugl, with less H,SAq than 
sulphide remains. — 4. Heated with iron, tin, suflices for complete decomposition (H. Bose, P. 
antimony, conper, zinc (and some other metals), 13, 59) ; also by ppg. HgO and Hgl, in HClAq 
, a metallic sulphide and H(^re produced; HgS by a small quantity of H,S (Rammelsberr, P. 
is decomposed by heating with finely divided Cu 48, 175) ; also by saturating Hgl, in HIAq with 
and water {v. Heumann, B. 7, 1388, I486).— 5. H,S, and diluting (Kekul6). Palm (C. O. 1863. 
Digested for some time with iodine in KIAq, 121) says that the yellow-red pp. obtained by 
HgS is decomposed with formation of Hglg.2KI adding HIAq, or a solution of an alkali iodide, 
and separation of 8 (Wagner, J. pr. 98, 23).— 6. to HgS dissolved in mercurio acetate solution, 
Hg3 is deco{pposed to Hg and SO, by beating has the composition 2HgS.Hg]U^ — 6, With 
with Zsod monoxide, Pb being separated. — 7. HgS mercuric jluoride,io form the sulpnofluoride 
is scarcely attacked by di/nfc acids ; cone, nitric 2HgS.HgFg; obtained by passing a little HjS 
acid produces Hg(NO,)2 mixed with HgSOf ; into HgF, dissolved in HFAq (H. Bose, P, 18, 
HNO,Aq S.G. 0. 1*2 produces a white compound 59). — 7. With WicrcM?'ic sulphate, to toim several 
2I^S.Hg(NO,)2.— 8. Accordfng to Bolley {A. 75, compounds, the chief of which are (1) 
i,23S^ HgS is at once deoompqsed by an am- HgSOf.HgS, (2) HgS04.2HgS, and (8) 
moniacal solution of silver nitrate, with forma- HgS04.3HgS. These compounds are obtained, 
tion of a mercurammonium salt and Ag^S. — 9. fl) by treating red HgS with warm H2S04Aq 
HgS is inaoluble in caustic soda or sodium mono- iPalfti, J, 1862. 220) ; (2) by treating 2HgS.HgNO, 
stdphide solution ; but it dissolves in Admixture (obtained by passing a little H,S into 
^the two, i.e. in sodium hydrosulphide solution. lIg(NO,),Aq) with H,S04Aq (Barfoed, J. 1864. 
This solution contains a sulpho- salt (sulpho^ 2^ ; Kessler, A. Ch. [2] 6, 615) ; (8) by adding 
hydrargyrate of sodium). The solution is readily i H3S404Aq to Hg(NO,),Aq and removing S by 
ebtatoed by adding EiOHAq to ppd. HgS, and washing with OS, (Spring, A. 199, 116 ; Waoken- 
Mssing in H^S (excess of HjS causes reppn. roder«A. 60, 190).— 8. With mercuric nitirats,ia 
g UgS). On evaporation, white crystals form 2HgS.Hg(NO,)2; a white solid, obCsdned by 
Hg8.K26.5H208epafat6, mixed with BOH; these passing a little H,S into Hg(NO,UAq, or by 
emtals are decomposed by water (Weber, P. 97,^ digesting freshly ppd. HgS with ^fNO,)gAq, 
-P* I®* bdS). By ppg. HgClyAq or by ppg. a solution of HgS in mercurio acetate 
vnth NH. stdphide, Md adding KOHAq, a solu- by l^O^q or alkali nitrate solution^fl. Bose, 
£25 “ obtained, which, on evaporation, yields Barfoed, Palm, lx.). By heating HgS with 
KOI, and then a sulpho- tali mixed with XOH. HKO^ 8.0. l^to 120<’ in aolosed tube, Oramp 
Vou XXL Q - 
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(J,pr» [V 14, 399) obtained A white oryftalUne 
mw of 6HgS.Hg0.2Ife(N0j3.12H,0. 

Xereurj, lalphobroinide of; v, Merourie 
iSlphidet CombinaidonSt No. 4. 

Xerenry, iiilphoohloride of; tr. Mercuric 
CovipinationSt No. 4. 

* Xeronrj, cinlphooyanidei of; v. vol. ii. p. 
WO.- 

Xeronry, lalphoflnoride of; o. Mercuric 
iulphidCt CofnbinationSt No. 6. * 

Xoronry, snlpho-iodides of; v. Mercuric 
eulphidct Combinationst No. 6. 

Xeroury, tnlphoielenide of; o. Mercury ^ 
telenosulphide o/, p. 224. 

M. M. P. M. 

XEBOUBY COXFOUNDS, ORGANIC. Her- 
enry fonns compounds with two identical alcohol 
radicles, or with one alcohol radicle and one acid 
residue. Compounds of mercury with two 
different alcohol radicles appear to split up at 
the moment of their formation, e.g, 2HgEtMe 
■•EgMoj + HgEt, (Frankland, A, 111, 57). 

Xeroury dimethide Hg(CHa)^ Mercury 
dimethyl Mol. w. 230. V.D. 8-29 (calo. 7*97). 
(08®-96®). 

Formation. — 1. When mercury is exposed 
with Mel to sunlight for a weel, crystalline 
GHjHgl is formed (Frankland, A, 85, 361). 
When this body is distilled with KOH, lime, or 
KGy, mercury dimethide passes over as a heavy 
liquid which may bo purified by washing with 
water and rectifying over CaClj (Buokton, Pr. 9, 
91 ; A. 108, 103).— 2. By the action of sodium- 
amalgam on McI (10 pts.) in presence of acetic 
ether (1 pt.) (Frankland a. Duppa, C. J. 17,415 ; 
A. 130, 105). 

Prqportws.— Colourless oil, with faint but 
mawkish taste. In sol. water, v. sol. alcohol and 
ether. Dissolves phosphorus, resins, and caout- 
‘ohouc. Very infiainmable, burning with a bright 

flame. 


Beactions. — 1. Iodine forms CH,HgI and 
methane. Bromine acts in like manner.— 2. 
SnGl| forms a crystalline compound which is 
decomposed^ by water with formation of 
CH|HgGl. — 8. Gone. HClAq gives methane and 
OH,HgGl. — 4. Gone. H^SO, gives methane and 
(pH^)aSO..- 5. PCI, gives CH,.HgCl.-fl. 
KMnO, oxidises it to GH,.Ug.OH (Seidel). 


Mercuric chloro-methide CH,.HgCl. 
[170°] (Seidel, /. pr. [2] 29, 135). S.G. 4 063 
(Schroder, B. 12, 66^. Formed from HgMe^ by 
the action of HGl. IiaminiB. 


Mercuric iodomethide CH,.HgI. [143°], 
From Mel and Hg in sunlight (Franklan^. 
Formed also by heating HgMe, with Hgl,. 
Small nacreous laminaa (from ether),^in8ol. 
water, m. sol. alcohol, y. sol. ether and MeL 
Slightly volatile, emitting an unpleasant odour, 
and leaving a persistent nauseous taste. May 
be sublimed. , 

Mercuric nitromethide (GH,.HgNO^ 
[100°V From an alcoholic solution of (}H,.Hgl 
and Ah'NO.. Nacreous laminaa, v. sol. water, si. 
sol. alcohol. Its solution is not ppd. by KOH or 
baryta-water, but HCl and soluble chlorides ppt. 
CH^HgOl (Strecker, A. 92, 79). 


Mercuric acetomethide OH,Mg.OAo. 
[148°]. Obtained by heating HgMe. with acetic 
Mid at 180° (Otto. Z. [9] 6, 26). Thin taUci, 


with very dfensfvcL odour, nearly in^l. bdUaf 
water and cold IIOAc. 

Mercuric chloro^methylo~ipdide 
GH,Gl.HgI. [129°]. Obtained fly boiling 
GH^LHgl with alcoholic' HgCl, (Sakurai, C. 

41, 360). Silky plates (from alcohol), l^com- 
posed by iodine into methylene chloro-iodide and 
HgCl,. 

Mercuric iodo-methylo-iodide 
CH,I.HgI. [109°]. Formed by leaving mercurv 
and a little mercurous iodide in contact witn 
methylene iodide in a sealed tube for several 
days (Wanklyn a. Von Than, C. J, 12, 258; 
Sakurai, C. J* 37, 658). White crystals (fr6'm 
GH,I,) ; insol. water, cold alcohol, ether, chloro- 
fonn, EtI, and benzene ; si. sol. boiling alcohol ; 
V. sol. methylene iodide. When heated with 
iodine dissolved in aqueous K1 it is decomposed 
into GII J, and Hgl,. Chlorine and bromine act 
in like manner. When heated with HClAq it is 
reduced to CHg.Hgl. 

Di -mercuric methyleno^di^iodide 
CH,(HgI) 2 . [c. 230°]. Obtained by exposing a 
mixture of an ethereal solution of methylene 
iodide with a little Hgl, and an excess of mercury 
to sunlight (Sakurai, G. J. 39, 487). Formed 
also by the action of mercury on CH 2 l.HgL 
Yellowish crystalline powder, insol. all ordinary 
solvents, si. sol. hot methylene iodide. When 
heated with dilute HClAq or with KIAq it yields 
GH,.HgI. Iodine forms llgl, and methylene 
iodide. 

Afsrcurtc methenylo^tri-iodide 
CH(Hgl),. From iodoform, mercury, and alco- 
hol, by exposure to sunlight (Sakurai, C. J. 39, 
488). Yellow mass, insol. ordinary solvents and 
in CHjIj. Gives iodoform when treated with 
iodine. 

Xerourio diethido HgEtj. Mol. w. 258. 
(169°). S.0.2-46. V.D. 9-97 (calc. 9-4). Strecker 
[0. R. 39, 57 ; A. 92, 97) by acting on EtI with 
mercury obtained the compound EtIIgl. Diin- 
haupt (Chem. OasLy 1854, 263 ; A, 92, 879) ob- 
tained the corresponding EtHgCl and EtHgBk 
by decomposing bismuth triethide with HgOl, or 
HgBr,. Buckton M. 109, 218 ; C. J. 16, 17) ob- 
tained HgEt, by tne action of ZnEt^on HgCl|; 
and, lastly, Frankland and Duppa idiowed that 
mercuric diethido can be more easily obtained by 
the action of sodium-amalgam on'Etl in presenoo 
of acetic ether. The acetic ether remains in on- 
diminished quantity at the end of the process ; 
but nevertheless its presence is essential. 

Preparaf ion.— Ethyl iodide (10 pts.) is mixed 
with FitOAo pt.) and poured upon 1 pn. so- 
dium-amalgam, the flask being shaken and 
cooled in water. When separation of Nal has 
rendered t)io liquid pasty it is distilled off from 
a watqr-bath and shaken with fresh amalgra. 
Finally it is mixed with water, and the oil &ed 
over CaCl, and rectified. 




takei iiro ia ftir ud TlolentlT dteompoiet whea 
heated.<~6r Heated with Andy graaolated tino 
it jielda ZnEt^and meroary (Franklanda. Dappa, 
O. /. 17, 29]^ Oadmium forms CdEL. Bismuth \ 
gives Bi£t|.— 7. Merourio ethide is decomposed 
when heated at 160® with eopper^ iron, silver, or 
gold ; bat ethides of these metals are not formed. 
8. KMn04 forms EtHgOH.— 9. When heated 
with PCI, it forms PEtCl^— 10. Iodoform at 90° 
gives acetylene and ethylene (Suida, M, 1, 716). 

Mercuric chlofo- ethide EtHgOl. [190"^] 
^eidel). 8.G. 3*48. Formed by the action of 
HgGl, on BiEt, ; by treating HgEt, with alcoholio 
HdCll and by the action of HgC4 on ZnEt,. 
Ppd. by adding NaCl to an aqueous solution of 
EtHgNO,. Obtained also by treating EtHgOH 
with HCl. Light iridescent laminaa (from aU 
cohol). Nearly insol. water, si. sol. ether, v. sol. 
boiling alcohol. Sublimes at 40°. With AgHO, 
it gives (EtHg)jCO„ which crystailises with dif. 
Acuity and is easily decomposed by heat and by 
acids. AgsP04 gives a very soluble phosphate 
(DAnhaupt), 

Mercuric iod<imethide EtHgl. Formed 
by the action of mercury on EtI in dilTused day- 
light. Decomposed by direct sunlight (Strecker, 
A. 99, 76). Shining ]amina9 ; insol. water, sol. 
alcohol and ether. Sublimes at 100°. Dissolves 
without change in aqugous Nil, or £OH. With 
ZnEL it yields Znl, and HgEt,. 

Mercuric ethylo-hydroxide EtIIgOH. 
Obtained by adding moist Ag,0 to a boiling al- 
coholio solution of EtHgOl, filtering, and evapo- 
rating in vacuo. Strongly alkaline liquid, which 
blisters the skin. Y. sol. water. Decomposes 
ammonium salts with expulsion of NH,. It does 
not liberate KOH or MgO from their salts, but it 
ppts. salts of Al, Zn, Sn, Cu, Au, and Pt. With 
a large excess of H,S it forms a white pp. turning 
through orange to black. With metallic zinc it 
forms ZnEt,. With acids it forms crystalline 
salts ; e.g, HGl yields EtHgOl. 

Mercuric bromo-eth^e EtHgBr. Afer- 
turic ethylo-hromidc. Formed from BiEt, and 
HgBr„ or by treating EtHgOH with HBr (Diin- 
haupt. A, 93, 379). Besemblos EtHgOl. 

Mercuric ethylo-cyanide EtHgCy. 
Formed by saturating an alcoholic solution of 
EtHgOH with HCy. Crystallises readily ; v. 
sol. ^cohol and ether. Very volatile. Gives off 
a repulsive odour when heated. 

Mercuric ethylo-nitrate EtHgNO,. 
Mercuric mtro-ethide. From EtHgl and AgNO,. 
Colourless prisms, v. e. sol. water, m. sol. alcohol 
(Striker). 

Mercuric ethylo -sulphate (EtHg),S04. 
Formed from EtHgOl ana Ag,S04. Shining 
laminsB (from alcohol). 

Jfsrcuric ethylo-sulphide* (EtHg),S. 
Obtained by adding ammonium sulphide to an 
alcoholio solution of EtHgOl. Tellowish-white 
powder, v. sol. alcohol, ether, and CSj, The al- 
ooholio solution is decomposed by evaporation, 
leaving HgS. 

Mercuric ethylo-aeeiate EtHgOAo. 

K Obtained bjooissolving HgEt, in HOAo 
Z. 1870, 35). 
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Herourio dlpropyl HgPr,. (190°) (C.); (II 
^tsoberbakoff, /. B, 13, 363). S.G. U b-214. 
Formed by the aetimi of propyl iodide ensodium- 
m in pffsenee of eeetie ether (Cahonse* 


O. B, 70, 183, 1883). Oil, sL sol. aloohol, ▼. soL 
ether. With iodine and bromine it forms nro- 
duots which may be cryktallised from alcohol. 
The effect of small additions of HgPr„ of 
Hg(04H4)|i of Hg(G,H,,)„ and of HgPh, on the 
frMzing-point of ethylene bromide has been' 
studied by Louise and Roux (O. it. 107, 600). • 

Xereurie di-isobntyl Hg(CILPr)r (g0G°). 
8.G. ^ 1’835. Obtained by treating a mixture 
of isohutyl iodide and acetic ether with 3 p.c. 
sodium-amalgam (Cahours). Colourless liquid. 
Iodine forms CH,Pr.HgI, whence Ag,0 forms 
CH.Pr.HgOH. Bromine acts in like manner. 

kCercnrio di-lsoamyl Hg(OjH„).. S.G. 1‘666. 
From isoamyl iodide (5 pts.), acetic ether (1 pt.), 
and sodium -amalgam (Frankland a. Duppa, A, 
130, 110). Colourless oil, decomposed on distil- 
lation even in vacuo. May be distilled with 
steam. Insol. water, v. si. sol. aloohol, v. sol. 
ether. With chlorine it forms dense fumes of 
04H„HgCl. It reacts with great violence with 
bromine and iodine. With an alcoholic solution 
of HgCl, it readily forms CjH,iHgCl [86°l,jwhioh 
crvstallises from alcohol in hair-like needles. An 
etnercal solution of Hg(C4H,.), treated Arst with 
an alcoholio solution of iodine and then with 
solid iodine forms isoamyl iodide and O^HuHgl 
[122°], which crystallises from aloohol in pearly 
scales. With zinc at 130° O^HuKg! forms zine 
isoamyl and zinc-amalgam. * 

Meronrio-di-ootyl Hg(C,H„)2. S.G.H 1*843. 
Prepared by the action of sodium-amalgam on 
octyl iodide in presence of a little acetic ether 
(Eiohler, B, 13, 1880). Liquid. Insol. water, 
sol. alcohol, ether, and C4H4. Decomposes at 
200° into Hg and hexadecane (dioctyl). 

Mercuric octylo-iodide C.HpHgl : white 
silky pp. Prepared by the action of an alco- 
holio solution of iodine on mercury-dioctyl. 

Mercuric octylo- chloride C^H^HgCI. 
White pp. Prepared by the action of merourio 
chloride on mercury-diootyl. 

Mercuric octylo-hydroxide 
OnHijHgOH. [76°]. Prepared the action of 
silver oxide on an alcoholio solution of mercury- 
dioctyl (Eiohler, B, 12, 1881). Yellow leaAets. 
Insol. cold, si. sol. hot, water, v. boL alcohol. 
Alkaline. 

Xeronrio allylo-iodide OgH^Hgl. [186°]. 
S. (08^ 18-7 at 49°. Formed by shaking aUyl 
iodide with mercury, and extracting the rMulting 
yellow mass with hot aloohol or ether (Zinin, A, 
96, 863 ; cf, Linnemann, A, 140, 180). It is best 
to mix the allyi iodide with an equal volume of 
aloohol (Oppenheim, B, 4, 670), Silvery scales, 
which turn yellow on exposure to light, especially 
on drying. It even toms yellow in the dark. 
SubBpies at 100°. 81. sol. cold alcohol, neuly 
insol. water. Decomposes above its melting- 
point. AgNO, added to its alcoholic solntion 
ppts. all the iodine as Agl. Moist Ag|0 ppts. 
Agl, ^nd the Altrate on evaporation leaves a 
%#roDg]y idkaline syrupy mass which forms 
salts wit^ acids. HI easily decomposes it, 
formidg Hgl, and propylene. lodin# forms 
Hgl, and aByl iodide (Linnemann, A. 188, 188 ; 
Swppl, 8, 362). PBr„ acetyl chloride, and BsCl 
(180°) f have no action on mercury i^rModide. On 


shaking it with a solution of ZnEti in ether an 
energetic reaction sets in, the pMnets being 
mercury, Zxkl^ diallyl, and HgEt,. k solution 
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ef KOj acts qaioklj in the oold, forming diallyli 
merenry, HgClj,, and ; if in distilling off the 
djpllyl the distillation is not stopped in time an 
explosion occurs. tAqueous El at 100^ forms 
mercury, diallyl, and EHgl,. The mercury 
allyl compounds attack the skin, producing 
^blisters which appear after the lapse of 7 hours. 
The compound Call^HgCl obtained by the action 
of HCl on the hydroxide is sparingly soluble 
(Krasowsky, Z, 6, 627). ' 

Mercuric propargyl iodide CjHsHgl. Prom 
propargyl iodide and mercury (Henry, B. 17, 
1182). Small yellowish crystalline masses. 

Mercuric diphenyl Hg(0uH,)j. [120®]. 
(above 800®). S.G. 2*318. Formed by heating a 
mixture of brorao-benzone, bemsene, HgCl,, and 
sodium (IMiclmelis a. Reese, B. 16, 2876). Pre- 
ared by boiling for some time a solution of 
romo-benzene (10 pta.) in an equal volume of 
xylene with 2*7 p.o. sodium amalgam and a little 
acetic ether (1 pt.). The product is recrystallised 
from hciizene (Dreher a. Otto, Z, [2] 4, 685 ; 6, 
9; A* 164, 93). Small white needles or prisms, 
turning yellow in daylight. Insol. water, v. sol. 
chloroform, CS._„ and benzene, m. sol. other and 
boiling alcohol. May be sublimed. Partly de- 
composed on distillation into mercury, diphenyl, 
benzene, and charcoal. 

^'tleactiona. — 1. Dry HCl gives benzene and 
l^lr HI, nitric acid, IIBr, and HaSO^ act in 
like manner. — 2. When melted with sulphur 
(2 at.) the products are HgS and phenyl mer- 
captan. — 8. Iodine (2 at.) in alcoholic or CS, 
Bolution forms PhHgl and iodobenzene. Excess 
of iodine forms Hgl, and iodo>bonzene. — 
4 . Chlorine forms PliHgCl and chloro*benzene. 
Br acts in like manner.— 6. Glacial acetic acid 
yields benzene and PhHgOAc. — 6. Aluminium 
foil at 130® forms AlEt, [230®] (Friedel a. Crafts, 

A. Oh, [6] 14, 460).— 7. Alcoholic IlgCl, at 100® 
gives PhHgGl. — 8. When boiled with so^m^n, ben- 
zene and sodium-amalgam are formed.— 9. SO, 
gi\BB mercuric benzene sulphonate (Otto, J.pr.[2] 

l, 179). — 10. Allyl iodide forms diallyl, diphenyl, 
and PhHgl (Siiida, M. I. 716). -11. C„H,SO..Cl 
lit 160® forms C«H*SO,0„n, and PhHgCl (Otto, 

B. 18, 246).— 12. COCl.CO,Et forms phenyl- 
glyoxylio ether (Claisen a. Morley, B. 11, 1696). 
19. When oxidised by KMnO, the hydroxide 
PhHgOH is probably first formed, but on adding 
MOl this is changed to PhHgGl (Seidel, J. nr. 
[2J 29, 134; Otto, J.jpr. [2] 29. 136). 

Mercuric phenylo-chl<nide GgH^.HgGl. 
Mercuric chlorophenylide. [250°]. Obtained by 
slowly passing chlorine over HgPh, or into its 
solution in GS 2 . Prepared by heating HgPh, 
with HgGl, in alcoholic solution at 110®» Tri- 
metrio tables (from benzene). May bo sumimed. 
81. sol. alcohol and benzene, in«K)l. water. 

Mercuric phenylo -bromide GgH^HgBr. 
1276®]. Besemoles the preceding in prepj^ration 
and properties. Br forms HgBr, ^nd bronSto'- 
■ benzene. When heated with an alcbholjo solu- 
'iion or K,S the products are EBr, HgS, and 
HgPh*. ' ^ . 

Mercuric phenylo -iodide O^'HjHgL 
‘ [266®]. Pram HgPh, and I in alcohol. Satiny 
'tables (from alcohcd.benzene). Insol. w'ater, 
nearly insol. cold alcohol, ether, and benzene, 

m. eou hot bensene and chloroform, t, soL GS^ , 

« 


May be piuiially sublimed. Sodinsa-amafgain 
reduces it in alcoholic solution to HgPh,. 

Mercuric phenylo-hydromide 
0«HjHgOH. From PhHgGl by boiling with 
alcohol and moist Ag,0. 'VVhite trimetrio prisms 
(from alcohol), sol. boiling water, alcohol, and 
benzene, si. sol. cold water. Softens at 160®, 
but is not melted at 200®. The aqueous solu- 
tion is alkaline in reaction. Expels NH, from 
its salts ; ppts. alumina frqm alum, and absorbs 
GO, from the air. 

Mercuric phenylo -cyanide PhHgGy. 
[204°]. From HgPh^ and HgCy, in alcohelic 
solution at 128°. Long slender trimetrio prisms; 
V. si. sol. boiling water, m. sol. boiling alcohol 
and benzene. Gone. H/31Aq at 120° forms HgGl^ 
formic acid, benzene, and NH,. Alcoholic EOH 
forms mercury, benzene, and potassium oyanate. 
Iodine forms PhHgl and IGy. H^S forms HgS, 
benzene, and HGy. 

Mercuric phenylo-aulphocyanide 
PhHgSCy. [227°]. From HgPh^ and Hg(SGy), 
Silky plates ; sol. boiling algohol. 

Mercuric phenylo -nitrate PhHgNO,. 
[c. 167°]. From PhHgCl and AgNO, in alco- 
hol. Trimetrio silky plates; v. si. sol. boiling 
water. Cone. HGlAq gives benzene and mercuric 
nitrate. 

Mercuric phenylo-carbonate 
(PhlIg).,CO,. From PhHgCl and Ag., CO,. Small 
white needles; si. sol. boiling water, m. sol. 
boiling alcohol and benzene. Not decomposed 
on fusion. 

Mercuric phenylo-formate 
PhHgO.CHO. [171®]. From HgPh, and con- 
ceutrated formic acid. Small tables. 

Mercuric phenylo-acetate PhHgOAc. 
[149®]. Obtained by boiling HgPh, with excess 
of HOAo, ppg. with water, and crystallising from 
hot water. Radiate groups of prisms ; si. sol. 
cold, m. sol. hot, water; m. sol. alcohol and 
benzene. Dcoom^ sed by distillation yielding 
diphenyl, benzene, Ao.,0, HOAo, carbon, and 
mercury. Boiling aqueous HCl forms benzene, 
HgCl^, and HOAo. Other mineral acids act in 
like manner. Sodium-amalgam reduces it in 
alcoholic solution to benzene. Iodine, acting on 
its aiiueous solution, forms Hgl„ iodo-benzene 
and HOAo. H^S forms HgS, ^ benzene, and 
HOAc. 

Mercuric phenylo-propionate 
PhllgOCjHjO. [ 0 . 166®]. From HgPh, and boil- 
ing propionic acid. Crystals ; sol. hot water, 
alcohol, and l^cnzenc. «: 

Mercuric phenylo-myristaie 
PhHgOC„H^.,0 From HgPhj, inyristio acid, 
and alcohpl at 120®. Small scales ; sol. boiling 
alcoho) and benzene. Boiling HClAq splits it 
up into HgCl.;, benzene, and myristio acid (Ott^ 
[2] 1, 179). 

Mercuric tetra-metbyl-di-amido-di-phenyl 
(NMe-CgHJ^Hg. [169^. Formed by the action 
of sodium -amalgam in presence of EtOAo On 
p-bromo-di-methyl-aniline dissolved in xylene 
(Schenk a- Michaelis, B. 81, 1601). Colourlesi 
crystals, turning green in air. Crystallises from 
benzene with CA (1 mol.)- V. e.aol. ohlorofoini, 
and benzene, v. sL soL alcohol and ether. 

Mercuric di-o-tolyl Hg{OJBJMcU [107*1. 
From o-bromo-toluana fodiaza-aiiiajgai8K and 



MESAOQNIO AOIB. 


820 


•eeti<s etbAr (Ltdenbarg, Af 178, 168). Large 
trielinie tables (from benzene). 

ifercfigtc o-tolylo-chloride 
[2:ljC«H^e.HgCl. o^Tolyl-mereuric chloride, 
[146®]. Formed by treating mercuric di-o-tolyl 
with HgCL in ethereal solution (Michaclis a. 
Oenzken, A. 242, 180). Needles ; v. sol. chloro- 
form, m. sol. alcohol and benzene, si. sol. ether 
and petroleum-ether. Sublimes with partial de- 
oomposition. • 

Mercuric m-tolylo-chloride 
[8:l]G«H4Me.HgCl. [160®]. Obtained by boiling 
(G|H,Me),SbHgCl2 with alcohol (M. a. G.). 
Needles (from alcohol) ; v. sol. chloroform and 
benzene, m. sol. alcohol. passed into its 

alcoholic solution ppts. IJgS. 

Mercuric dl-p-tolyl Hg(C,H^Me)2. [238®]. 
Formed from p-bromo-toluene, sodium-amalgam, 
and EtOAc (Dreher a. Otto, A. 164, 171 ; Laden- 
burg, A, 173, 163). Needles or^tables; insol. 
water, si. sol. cold alcohol, m. sol. hot benzene, 
CS.j, and CHCl,. May be distilled. Boiling cone, 
HClAq gives toluene and UgCI.^ 

Mercuric p-tolylo-chloride 
C«H,Me.HgCl. [187®]. Small tables (Otto, J.pr. 
[2j 1, 186). 

Mercuric p-tolylo-iodide CaH,Me.HgI. 
[220®]. From mercuric di-p-tolyl and iodine. 
Trimetric satiny tables ; insol. water, si. sol. 
boiling alcohol, m. sol. hot benzene. May be 
sublimed. 

Mercuric p-tolylo-acetate 
0,H4Mc.Hg0Ac. [163°]. Small trimetric prisms ; 
nearly insol. col<l water, si. sol. boiling water, 
m. sol. alcohol. Behaves like the corresponding 
phe^l compound. 

Mercurio-di-p-xylyl (C,,H,Me2)2Hg. [123®]. 
Prepared by the action of sodium-amalgam on 
bromo-p- xylene (Jacobsen, B. 14, 2112). Thick 
prisms ; sol. CS^, chloroform, and benzene, si. sol. 
alcohol and ether. 

Mercuric di-m-xylyl [1:3:4] (C.n,Me,).IIg. 
(170®]. From bromo-w-xylelfe and 2 p.c. sodium- 
amalgam by heating at 146® for 12 hours (Weller, 
JB. 20, 1718). Slender felted needles; si. sol. ether, 
alcohol, and cold benzene ; v. sol. hot benzene. 
Boiling HClAq gives HgCl2 and tw-xylene. POL 
forms C„H,Me2PCl2 (267®) and C«H,Me2HgCl. 

Mercuric di-n-propyl-di-phenyl Hg(C Jl.Pr)- 
[110®]. From Br.C^H^.Pr [1:4] and sodium- 
amalgam (R. Meyer, J, pr, [2] 34, 103), Long 
needles. 

Mercuric di-cymyl Hg/0,„H„)2. [134®]. 

Formed by heating a mixture of bromo-cyinene 
with xylene and sodium -amalgam with addition 
of a little acetic ether (Patern6 a. Colombo, B. 
10, 1749). Long slender needles ; m. sol. boil- 
ing alcohol, benzene, and xylene. 

Mercuric di.pentamctliyl-phcnying(C,Mej2* 
[266®]. From bromo - pen tamethyl • benzene, 
chloroformic ether, and sc^ium-araalgani (Jacob- 
aen, B, 22, 1220). Prisms (from xylene) ; v. si. 
sol. alcohol and ether, iP. sol. hot xylene. 

Mercuric di-naphthyl Hg(C„H,)2. Mol. w. 
464. [243°]. S.G. 1-93 (Schrdder, B. 12, 664). 
Formed by boiling (6)-bromo-naphthalene with 
Beveral ^es its volume of crude xylene, 
pasty sodium-amalgam, and a little acetic ether 
for 19 hours, and filtering while liot (Otto a. 

f “7, 164; Z. [2] 8, 877 ; 4. 162). 
Hnall minute, Irlmetrio prisms (from hensena 


or OS 2 ). Not affected by air or Ught InsoL 
water, si. sol. boiling alaohol, cold benzene or 
ether, m. sol. hot CS2, chloroform, and benzeqis. 
Decomposed by heat, Con<?. HIAq forms Hgl, 
and naphllialone. HCl and HBr act in a similar 
way. Iodine forms Hgl,. C.oHyJJgl, and ulti- 
mately C,„H,I. It docs not react with HgOl^ * 
Mercuric naphthylo-bromide ' 
C,.H,JTgBr. [106®]. From Hg(C,.H,), and 
bromine. Formed also by heating Hg(C„H,)2 
with IlgBr.^. Needles ; insol. water, soL hot alco- 
hol. 

Mercuric nophthijlo-iodide CjoHjIlgl, 
[185®]. From mercuric di naphthyl and iodine 
(1 mol.) in CS.^. Soft satiny needles or dendritic 
groups. Not altered by light ; insol. water, si. 
sol. hot alcohol and benzene. Sodium-amalgam 
converts it into mercuric di-naphthyl. 

Mercuric naphihylo^acctate 
C,„H,HgOAc. [16-1®]. Formed, together with 
naphthalene, by li eating mercuric di-naphthyl 
with excess of IIOAc. Small needles (from al- 
cohol) ; inaol. water, v. sol. hot HOAc, auiohol, 
C.S_., benzene, and chloroform, m. sol. ether. 
Hot HClAq gives naphthalene and HOAo. 
Sodium-amalgam acting on its alooholio solu- 
tion forms naphthalene and HOAo. Water at 
140® has no action. 

Mercuric naphthylo-hutyrate • 
CjjH-.Hg.OC^H^O. [200®]. Very slender needles; 
sol. hot water. 

MESACONIC ACID C,H,0, U. 
CH,.C(CO.,H):Cn.CO,H. Mol. w. 180. [202®]. 

S. 2-7 at 18® ; 118 at 100® (Pebal, A. 78, 130) ; 
2-6 at 14® ; 3 4 at 22° (Banp, A. 81, 97). S. (90 
p.o. alcohol) 30 6 at 17®; 95 7 at 78® (P.) ; (88 p.c. 
alcohol) 38 at 22° (B.). Boo 40*9 in a 8*69 p.o. 
aqueous solution (KanonnikolT, /.pr. [2] 31, 349). 
Heat of solution — 5493. Heat of cwnbustion 
27,334 (Gal a. Werner, Bl. [2] 47. 159). H.C. 
479,063 (Louguininc, G, R. 100, 1291). 

Formation, — 1. By boiling a dilute solution 
of citraconic acid for half an hour with cue- 
sixth of its volume of nitric acid. Mesaconio 
acid is deposited on cooling (Gottlieb, A, 77, 268 ; 
Pebal, A, 78, 129; Baup. A, 81, 90).— 2. By 
boiling citric acid with cone. HIAq or HBrAq 
(Kekul6, A, Snppl 2, 94 ; Fittig, A, 188, 77, 80). 

8. By heating a cone, aqueous solution of ita- 
conic or citraconic acid at 180® to 200°, CO^ and 
an empyreumatic oil being also formed (Swarts, 
Bull. Acad, Boy ale Belgique^ [2] 36, No. 7), 

4. From dtra- %nd nn'fia-di-bromo-pyrotartario 
acids by heating with KI and copper at 150° 
(Swarts, Z. 1868, 259). — 6. The mono-anilide 
13 heated with (3 mol. of) KOH and a little 
water for 1 J hours in tlio waler-bath. The aniline 
sepailtcs out and is removed by means of ether, 
the acid being ppd. by means of SO^H^ (Anschtitz, 

A. 254, 136). — 6. ‘Oxy-tetric acid,* which it 
formed from methyl-aceto-acetio acid by succes- 
aive treatment with bromine and alcoholic potash 
(Demarijayf A. Oh. [6] 20,473), is identicid with 
mesaconio acid (Gorboff, J, R. 1887, 60^ CloSi, 

Bl. [3] 8, 698, 602). 

Preparatiou.— By evaporating a mixture of 
Lcitraoonio anhydride (10 pis.), water (22 pts.), 
'and cono. HNOg (3 pts.), until red fumes b^in 
to appear. The product is crystallised from 
water (Fittig, A. 188, 78). 

Proper^tss.— Slender needles (from water) Of 
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priiini (froni alcohol) ; al. sol. ooldi ▼. sol* hot| 
water. V. sol. alcohoi and ether. If ay bo aab- 
iwTifii without decomposition. Its moleonlar 
weight, determined^ by Baoult’s method, is iden- 
tical with that of oitraconic and of itaoonio 
, acid (Patern6/jB. 21, 2167). Mcsaconio acid is 
slightly colohred by FeCl,, and the solution 
when boiled yields a brown gelatinous pp. which 
re- dissolves on cooling. The addition of more 
FeCl, prevents its re-dissolving. Neutral solu- 
tions of mesaconatos give a brown pp. with 
FeClg, insoluble in excess of the reagent or when 
heated. 

IlecLctioM* — 1. Ck)no. HIAq at 160° forms 
pyrotartario acid.— 2. Sodium amalgam also re- 
duces it to pyrotartario acid. The same reduc- 
tion may be effected by zinc-dust (Bottinger, B. 
9, 1821).— tt. Bromine has no action in the cold 
(difference from citraconic acid) but above 60° it 
combines, forming mesa-di-bromo-pyrotartario 
acid [170^ (Kekul?, A. Siqjpl. 2, 86).— 4. Chlor- 
ine passed into water in which mesaconio acid 
is suspended forms a solution which when eva- 
porated leaves chloro-citramalic acid C^HjClOj, | 
(chloro-oxy -pyrotartario acid). The same acid 
is formed, together with tri-chloro-acetone, by 
passing chlorine into an aqueous solution of j 
sodium mesaconate. — 6. Does not combine with 
HBr in the cold, but by prolonged heating with 
HBrAq at 100° or 140° it is converted into citra- 
bromo'pyrotartario acid ; an acid that is formed 
also by the union of HBr with citraconic acid in 
the cold. — 6. When repeatedly heated with 
fuming HClAq at 160° it is converted into dtra- 
obloro-pyrotartaric acid [130°], which is decom- 
posed by boiling water into HCl and mcsaconio 
acid (Swarts).- 7. The electrolysis of potassium 
mesaconate yields, at the positive polo, CO.^ and 
allylene (Aarland, J, jpr. [2] G, 266 ; 7, 142).—* 
8. AoOl forms citraconic anhydride. Mesaconio 
anhydride has not been obtained (Petri, B. 14, 
1686).— 0. On evaporating a solution of the 
CffUine salt water is not eliminated from the 
molecule (difference from citraconic acid). 

Salts.-1^H^A". B. 12-6 at 16°. Very 
small prisms. ~BaA" 4aq : monoclinio crystals, 
more sol. water than barium citraconate and 
itaoonate (Petri, B. 14, 1634). — BaH.^"82aq; 
pearly hexagonal plates. — CaA"aq. S. 6 at 20°. 
very small needles, insol. alcohol, — PbA^'l^aq: 
deposited in the cold as a crystalline pp., v. si. 
■ol. water.— PbA"aq : deposited from a hot solu- 
tion as an amorphous pp.— PbH;,A", (dried at 
100°). Small needles.— (HO.Pb) 2 A" 2 : ppd. by 
adding lead subacctate to a solution of sodium 
mesaconate (Otto, A. 127, 182).— CuA" 2aq. — 
AgaA"; crystalline pp., si. sol. water.- AgHA'' : 
needles, m. sol. hot water. 

Methyl ether Me,A" (206° i. V.). S. *8 at 
16°. S.G. « 1-1264 ; |S 11138. M.M. 1*164 at 
24°, 1*4664 at 16^ (Gladstone) ; 1*^670 at 

17® (Knops, A. 248, 195) ; Mh I'i^lS at WP 
(Gladstone). From the acid, MeOrl, and HOI 
(Perkin, C. J. 89, 666). 

mhyl ether (229° i. V.). S.G. \i 1*051; 
1*039 (Perkin); V 1*0408 (Knops, A. 248, 
6). M.M. 1*168 at 26°. Pp 1*4438 ; ftm Pf 727> 
at 16° (Gladstone ; cf, Knops). Form^ by the 
action ol alcohol and HOI on mesaconio and on 
citraconic acids. 

Chloride 0,H«(0001)r (80° at 17 mm.). 


Prepared by the iction of PCl^ on* mesceonto 
acid or citraconic anhydride (Petri, B. 14, 1684)-. 
Colourless liquid. ^ 

Amide [177°]; colourlewi 

flat crystals, sol. water. 

Anilide C,HA(NHPh),: [186°]; flat white 
silky needles, sol. alcohol and e&er, si. sol. 
water. Heated to 268° it decomposes into 
aniline and oitraoonanil (the phenylimide of 
citraconic acid) (0. Streckef, B. 16, 1639). 

Mono-anilide 0 ,H 4 (CO^)(CONHPhh 
[168°]. Formed by heating citraconic anhydride 
with aniline at 170°, rectifying in vacuo me*fe- 
Bulting phenylimide (172° at 12 mm.^, dissolving 
it in baryta-water, ppg. excess of barium by (XV 
and then adding HCr (Anschiitz, A, 254, 188)* 
Identical with the product which separates from 
an aqueous Solution of acid aniline citraconate 
on standing, t White powder. Converted by 
heating in a scaled tube with KOH into mesa- 
conic acid. 

Constitution,— MeBAConic acid stands to citra- 
conic acid in the same r<.lation that fumaric 
stands to maleic acid. This is shown by their 
behaviour towards Br, HBr, and aniline, and 
by the physical constants of their ethers. 
Hence mesaconio acid is methyl-fumario acid, 
while citraconic acid it, methyl-maleic acid. 
The constitution of mesaconio acid will there- 
fore be known as soon as that of fumaric acid 
has been satisfactorily determined (v. Malbio 
acid). 

HESA-BI-BBOMO-PYBOTAETAEIC ACID o. 

Dl-BKOUO-PTBOTAllTAKIO ACID. 

TBIME8I0 ACID C,H,0, i.e, 

OgH,{CO.^)s [1:3:5]. Bemme-s-tri-carhoxylie 
acid. Mol. w. 210. [o. 326°]. H.C.v. 768,500. 
H.O.p. 767.600. H.F. 285,400 (Stohmann. 
Kleber a. Langbein, J. ivr, [2] 40, 140). 

Formation. — 1. By the oxidation of mesi* 
tylene or mesitylenijo acid by chromic acid mix* 
ture (Fittig, A, 141, 153). - 2. By the oxidation 
of uvitio acid (Baeycr, Z, 1868, 119 ; Fittig, A, 
147, 301), and of s-tri cthyl-benzene (Jacobsen, 
B. 7, 1435 ; Fricdcl a. Balsohn, Bl. [2] 34, 636) 
by chromic acid mixture.— 3. One of the pro- 
ducts obtained by heating hydromellitio or iso- 
hydi'omeUitio acid with cone. IL^SO, (Baeyer, 
.4. Suppl, 7, 40, 48).— 4. By heating mellitio 
acid witli glycerin (Baeyer, A, 166, 340). — 6. In 
very small quantity bv fusing the corresponding 
^bromo-benzene aulphonio acid with sodium 
formate (Bottinger, B. 7, 1781). — 6. By fusing 
benzene s-triSulphonio acid with KOy, and sa- 
ponifying the resulting nitrile with KOH (Jack* 
son a. Wing, Am, 9, 8471.-7. From di-sodium 
salic/lato bjH 4 fONa).CO.^Na by heating in a cur- 
rent of caroonio acid, converting the resulting 
0 ,H,( 0 H)(C 04 H), into C^H^CUCO^),, and re- 
ducing with zino and dilute acids.-^. By ths 
polymerisation of propiolio acid, which takes 
place to some extent wh*en it is exposed for some 
weeks to sunlight, air being excluded (Baeyer, 
B. 19, 21851.-9. Trimes^ ether is formed by 
the action of sodium upon a mixture of ethyl 
formate and ethyl acetate; formyl- acetio ether 
HCO.CH^OpJSt is probably first formed and 
subsequently condensed (Piutti, B. 20, 687)« 
When mixtures of methyl formate and ethyl 
acetate, or of ethyl fonnate with methyl acetate 
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an used m miztnM oi ethyl and methyl trime- 
sates is obtained. 

Ck>loiirleB8 priema (from waters : 
partially sAlimee before melting. M. sol. ooid 
water and ether, v. fiol. hot water, v. e. sol. 
fJoohol. When distilled with lime it yields 
benzene. 

Salts. — NaHA'" : plates, si. sol. cold water. 
— — KHjA"' ; needles, si. sol. cold water.— 
CatA'^'sa^ I nodules^— (dried at 150*) : 
needles, fUmost insol. cold, v. si. sol. boiling 
water (difference from mesitylenio acid). — 
slender hair-like needles, si. soL 
cold water.— Zn,i^2aq: glittering prisms, 
almost insol. cold iBi^ffter. — aq (dried over 
H^OJ. Pale-blue pp.— Ag,A'". 

Methyl ether [143*]. Small silky 

needles. H.F. 249,600 (Stohmar^n, J. pr. r21 40, 
863). 

Ethyl ether [133*]. Prepared by 
adding a mixture of formic and acetic ethers by 
drops to twice the amount of ether, in which 
sodium is placed. On adding dilute H.^S04 an 
oil is obtained, which gives a blue-violet colour 
with Fed,, and on standing in a desiccator de- 
posits crystals of trimosic ether (Wislicenus, B, 
20, 2030). Long glistening prisms. A mixture 
of this ether and the preceding in equal propor- 
tions melts at 105® td 110®. 

Sulpho-trimesio acid. Amide, 

0,H,(SO,N H,) (CO,HL. Formed by oxidising the 
amide of either of toe sulpho-mesitylenic acids 
with KMnOi (Jacobsen, A, 206, 203). — 

2aq : crystalline mass, m. sol. water. 
Cone. HClAq at 210* gives trimesic acid, NH„ 
and H2SO4. Potash-fusion gives oxy-trimesic 
acid. 

MESICEBIK V. Tbi-oxy-mssitilbnb. 

HE8ID1C ACID v, Uyitio acid. 

ME81DINE G.H„N i.e, 

0,H,(0H,),NH, [1;3:5;6]. Arnido^mcsUylcne, 
(229*) (Ladenburg, A. 179, 172). S.G. *963. 

• Formation,— !, By botling nitro-mesitylene 
with tin and HdAq (Fittig a. Storer, A, 147, 1). — 
2. From di-methyl-aniline mcthylo-iodide, by 
heating in a sealed tube at 335* (Hofmann, B, 
5, 715 ; 8, 61). — 3. By heating w-m-xylidine hy- 
drochloride or c-m-xylidine hydrochloride with 
methyl alcol^ol at 300* (Eisenberg, B, 16, 1012 ; 
Nolting a. Forel, B. 18, 2681).— 4. By heating 
aniline hydrochloride with MeOH at 800* (Lim- 
pach, B. 21, 640). 

Properties, — Liquid. Gives w-xyloquinone 
on oxidation. When heafed with MeOH and 
HCll for forty-eight hours at ^0* it yields di- 
methyl-mesidine (c. 216*). ClCO,Et yields 
0,H,Me,.NH.CO,Et [62*] (Eisenberg, B, 16, 1016). 

Balts. — B'HCl: feathery crystals or prisms, 
T. Bol. water and alcohol.— B'^H^SnCD^. Spar- 
ingly soluble needles.— B'jH^PtCC—B'sHaOjO^: 
platU, si. sol. cold water. 

Acetyl derivative CaH,(GH,),NHAo^ 
{817*]. Prisms (from ftlcohol). May be sublimed. 

Beneoyl derivative 0,H.JCHJ,NHBz. 
1204^ Needles (Schack, B, 10, 1711). 

MXSIDINS SVLPHOEIO ACID 0;a„NSO, 
C3(N£g(OH,),SO,H[6:l:8:6:4]. Amida- 
tnesitylene eulpnonic aetd. From nitro-mesityf- 
ene Aphonic acid by reductioi# with NH, and 
H|S (Bose, A. 164, 70). Slender prisma or 
BMdlee (oontainiiig aq) (from water), t. aoL hot 


aleoh^ d. lol. edld water. Boea not oombine 
with HOI or BaA',: nodolea, m. sol. 

cold water. — MgA', 8aq. — ZnA'i 5aq. — PbA'^aq : 
crystalline ; v. sol. cold water. — AgA'. * 

HSSITENS LACTONE o. Tol. i. p. 21 and 

BBOMO-liBBirSNlB LAOTONB. , 

TBI-MESITIC ACID o. Ptbioinb tbi-oarb? 

OXTI.IO ACID. 

rESITOL 0,H„0 i,e. 

0„H,(OH,),(OH) [1:3:5:C]. Oxy-viesitylene, [69®]. 
(219*6* i. y.). Obtained from mesidene by the 
aiazo- reaction, and by fusing mesitylene suU 
phonic acid with potash (Biedermann a. Ledoux, 

B, 8, 57, 260 ; Jacobsen, A, 196, 268). Crystals, 

▼. e. sol. alcohol and ether. Volatile with steam. 
Insol. KH,Aq and aqueous Na,CO, ; v. sol. 
NaOHAq. Not coloured by FeCl,. Forma a 
snlphonio acid, which has an easily soluble 
barium salt, coloured deeply by FeOl,. This aul- 
phonic acid yields oxy-mesitylenio acid by 
potash-fusion. 

Methyl derivative 0,H,(OH,),^OCH,). 

(c. 202*). Liquid. Bromine gives a bromo-de- 
rivative [80*]. V, Amioo- and Bbomo-iibsito]:,. 

MESITONIG ACID G.H„0, or 
(CH,),C(GO,H).GH,.GO.CH, (?). DU-methyhfi- 
acetyl-propionic acid, [74*] (Anschutz). [90®] 
(P.). (138* at 16 mm.). (230^-240*) at 760 mm. 
Prepared, together with an acid (OgH„NO,) and 
phoronio nitrile (OhHidNsOs), by boiling the pro- 
duct of the action of gaseous HOI on acetone, 
with alcoholic KON. In this reaction the sub- 
stance Arst formed is probably the chloride 
(CH3).,CC1.CH2.C0.CH„ which by KGN would give 
the nitrile of mesitonic acid (Pinner, B. 14, 1071). 
Plates or prisms. Sol. water, alcohol, ether, and 
benzene, si. sol. petroleum-ether. Its salts are 
T. e. sol. water. On distillation it splits off 
water, forming mesito- lactone 0,H^,03. Yields ^ 
di-methyl-malonic acid on oxidation with HNO, 
(Anschutz, A, 247, 103). On reduction it yields 
the lactone of y-oxy-di-a-methyl-valerio acid 
(CH,)3C.GH3.GHMo.O.OO [62*]. 

Ethyl ether D,,H,,(OH). JOJSt (210®). 
Oolourless liquid. 

Acetyl derivative of the ethyl ether 
0«H,„(0Ac).003Et. (206*). Liquid (Pinner, B. 
16, 678). 

Phenyl hydrazide 

PhHN./.GMe.GH,.CMe,.GO^. [121-5*]. SmaU 
prisms (from benzene or dilute alcohol). On 
boiling with a^few drops of HGlAq it yields crys- 
taUine O^H^N^O [84*]. 

Compound with Hydrogen Cyanide 

OgHjsNOi i.e, • 

00 NH 

Mesitylic acid, [174*]. Prepared, t<^ther 
with mesitonic acid and phoronic nitrile, by 
Imillng the product of the action of HOI on 
'acetone with alcoholic KGN. In this reaction it 
is probably formed by the addition of HON to 
mesitonic acid or its nitrile (Simpsdh, A, 148, 
861 ; Pinner, B, 14, 1071 ; 15, 680). Distils on- 
decomposed at a high temperature. Large flat 
prisms (containing aq). Very stable body. 
Forms easily soluble salts. By beating with 
BOl to 140* OO3 and NH, are split off. Heated 
with oonoentratra H,SO« to 150® it is converted 
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into mesitonio aoid. On oxidation with KMnOf 
in acid solution it give^ di-methyl-Buccinimido 
and di-xnethyl-malonamio aoid [107^]. 

*Ethyl ether lA'Et. [90^^]. Colourless 
prisms. Sol. alcohol and in aoid, si. sol. water. 

Amide [ 222 ^]. Colourless crys- 

tals. Sol. watfr and alcohol. 

Mesito-laetone CyHi^O, us. 
(CH,)a.C.CH:C.CH, ^ 

I I . Lactone of Oxy-hepunoie 

co—o 

acid, [24*^. (167^). Prepared by distillation 
of mesitonic acid (Pinner, B, 15, 679). Large 
colourless prisms, si. sol. water. Neutral body. 
By boiling with EOH it is reconverted into mesi- 
tonio acid. It combines with bromine. 

MESITYL. This name was given by Kane 
(P. 44, 476) to a radicle C,H^, of which he sup- 
posed acetone to be the hydroxide and Mesityl 
oxiLB (q, V.) the oxide. More recently it has 
been employed to denote both s-di-methyl- 
benzyl ft nd s- tri-methyl-phenyl. 

MES ITYL ALCOHOL v. w-Oxt-mesitylenx. 

MESITYL BROMIDE v , Beomo-mesitylenb. 

MESITYLENE C^Hi, i.e, C«H,Me, [1:3:5]. 
e^Tri-^methyl-heneene, Mol. w. 120. (164*5°) 

(Sohiff, A. 220, 94). S.G. 7 -8694 (S.) ; V ‘SSSS 
(Brilhl, A. 200 , 190). O.E. ( 9 - 8 “ to 164'5‘’) 
•00lfe9 (S.). V.D. 4-4 (oba. and calc.). S.V. 
162-4 (Sohiff): 162-2 (Ramsay). /a/»=l-5015. 
Ba, =66-76 (B.). H.C.-1, 261,060 [C.O,=94, 000; 
HpO =» 69,000] (Stohmann, J, pr, [ 2 ] 35, 41) ; 
1,282,810 (Thomsen, Th. 4, 63). H.P.p. = 490. 
H.P.V.- -2410 (Th,), 

Occurs in coal-tar oil (Fittig a. Wackenroder, 
A, 161, 292; Jacobson, A, 181, 179 ; B. 9, 256 ; 
10, 855). It is also one of the products of the 
manufacture of oil-gas (Armstrong, G, J, 49, 74). 
Occurs in all kinds of petroleum (American, 
Russian, &o,) (Engler, B. 18, 2234). 

Formation, — 1. By distilling acetone with 
H,SQ 4 (Kane, P. 44, 474; Hofmann, G, J, 2 , 
104; Cahours, 0. B, 24, 255; G, J, 3. 17).— 
2. By the action of H 3 SO 4 on allylene (Fittig a. 
Schrohe, B, 8, 17). — 3. By treating toluene with 
MeCl in presence of A1C1„ ^'-cumene being also 
formed (Friedel a. Crafts, A, Gh. [ 6 ] 1, 401; 
Ador a.BiUiet,P. 12,329). 

Preparation.— -1, By mixing 180 g. acetone 
with 800 g. sulphuric acid, allowing to stand for 
an hour, then distilling gently, using a current 
of steam at the end of the operatiaa. The yield 
is 40 g. (Varenne, Bl. [2] 40, 266).— 2. H^SO^ 
(2 vols.) diluted with water (1 vol.) is slowly 
added to a mixture of crude acetone (2 vols.) and 
sand. After 24 hours the mixture is distilled. 
The oil thus obtained is washed with aqusDUS 
NaOH and rectiOed (Fittig a. Briiokner, A, 147, 
42). — 8. The fraction of coal-tar oil boiling be- 
tween 160° and 168° is agitated with H^SO^ and 
the resulting sulphonio acids converted first into 
Ba salts and then into Na sirits. Th%Ka salts 
are then treated with PCI 4 , and the resuming 
chlorides fionverted into amides by NH,Aq. On 
crystallising from alcohol, the if-oumene sul- 
phonamide separates first, and then mesitylene 
sulphonamide. The mesitylene snlphonamlde 
is then heated with cone. HClAq at 160^ (Jacob- 
sen).— 4. The sulphonio acids of ^^-oumene and 
of mesitylene may also be separate by heating 
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with HClAq at 100° dor 1 hoar, whra tnesitylene 
sulnhonio aoid is decomposed into mositylene* 
and H 3 SO 4 , while ^-cumene sulphogio aoid is 
not affected (Armstrong, B, 11, 1697). — 5. When 
steam is passed through *a heated solution of 
mesitylene sulphonio aoid in dilute H 2 SO 4 , hy« 
drolysis into mesitylene and H 4 SO 4 begins as 
soon as the temperature reaches 100° (Arm- 
strong a. Miller, G. J, 45, 148). 

Properties , — ^Light oil. = 

Beactions. — 1. Br and Cl form crystalline 
substitution-products. — 2 . Fuming HNO, mixed 
with fuming HjS 04 fonns tri-nitro-mesitylehq, 

8 . Boiling dilute HNO, oxidises it to mesitylenio 
acid and uvitio aoid (Fittig, A, 141, 142).— 

4. KjCr^O, and H 2 SO 4 yield acetic aoid (Fittig). 

5. KMn 04 oxidises it to uvitio and trimesic acids 
(Jacobsen, A, }84, 191). —6. When heated with 
AlCl, in a current of HCl it yields MeCl and 
m-xylene, tolueifb, and benzene (Jacobsen, B. 18, 
842). — 7. Mel in presence of AlCl, yields 
(1, 2, 4, 6 )-tetra-methyl-benzeno (durene) (Bar- 
bier a. Roux, Bl. [3] 2, 4). — 8 . Benzyl chloride 
and AlCl, at 100° form bcnzyl-mesitylene (q. v.). 

9. Benzoyl chloride in presence of aluminium 
chloride forms phenyl tri-methyl-phenyl ketone 
C„H 5 .CO.C 4 H.,Me,, [36°] and the compounds 
(C.H,.CO),0,HMe, [117°] and (C,H 4 CO),C.Meg 
[216°] (Louise, if. Ch, [ 6 ] b, 200).- 10. PCI* at 
180° gives a small quantity of C 4 H 3 (CH^C 1 ), 
(Colson a. Gautier, Bl. [2] 45, 0).— 11. Mesitylene 
is very readily attacked by halogens. In the 
darkt mono- di- or tri- (eso) -bromo-mesitylene 
(O^H^Me^Br, CgHMejBr, and OgMeaBr,) are formed 
according as 1, 2, or 3 mols. of bromine are em- 
ployed. Chlorine acts similarly. The presence 
of iodine, though not required, does not effect 
the reaction. At the boiling-point the bromine, 
as usual, enters the side-chains, 1 mol. Br 
forming w-bromo-mesitylene (mesityl bromide) 
04 (CH,) 3 CH 2 Br melting at [38°]. Direct sun* 
shinct which usually acts like heat, in the case 
of mesitylene, owing the great tendency to dis- » 
placement of the nucleal hydrogen, produces a 
different result ; (e 5 o)-mono-bromo-meBitylene is 
first produced but is partly attacked by the 
rest of the bromine forming the liquid p-w-di* 
bromo-mesitylene (p-bromo-mesityl-bromide) 
C 4 H,(CH,),Br(CH.;Br) [6:3:4:!]. sso-bromo- 
mesitylene be exposed to further bromination in 
sunshine, the reaction proceeds normally, pro- 
duoingp-w-di-bromo-mesitylene (as above), and, 
oq farther action, p-Wi-Vj-tri-bromo-mesitylene 
C 4 Hg(CH 3 )Br(CH 3 Br* [5:4:3:1] melting at [122°] 
(Schramm, B. k9, 212).— 12 . When a 10 f.o, 
solution of mesitylene in CS^ is mixed with a 
similar solution of ohromyl chloride CrO^Cl^app. 
(C 4 H 3 Mq^(Ci:P,Cl 2 ) is obtained which when de- 
compose^ by water rields di-methyl-benzoio 
aldehyde ( 221 °), which is oxidised by air to 
mesitylenio acid (Etard, 0. B, 97, 909).— 18. The 
^acetyl derivative of ortho-formic aldehyde (1 pt.) 
mixed with mesitylene (1 pb.) and HOAc (10 pts.i 
condenses on adding a mixture of HOAc (10 pts.) 
with an equal volume of H,S 04 ; and after 
24 hours crystals of (C«H 2 Me|) 2 CH 2 [130°] sepa- 
^te. The formation of this body may be used 
as a test for mesitylene, a mixture of methyl 
alcohol and OiO, in HOAc being used insteM 
of OH 3 (OAo )2 (Baeyer, B, 5, 1094; 6, 920). 

Omstitution.-*^Th» explanation of tne few. 
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nuiUon o^iaesitylene by condensation of acetone 
was first given by Baeyer {A, 140, 306), That 
the throe giethyls are symmetrically situated in 
the benzene nucleus would app^r from the 
existence of only one fiiono- derivative derived by 
displacing an atom of hydrogen in the nucleus, 
there is only one nitro-mesitylene. A 
systematic proof of the symmetry of mesitylene 
has been given by Ladenburg (A, 179, 163). He 
prepares in succession 0«Me,(K02)(N02)H, 
O.Me,(NO,)(NH,)H, O.Me,(NOJ(NH,)(NO,), and 
0«Me,(N0jH(N02). Since the last di-nitro- 
nsesitylene is identical with the first, the second 
and third hydrogen atoms are similarly situated 
in the nucleus. Again, from the above nitro- 
mesidine 0«Mea(N02)(^HJH Ladenburg ob- 
tained OfMejiNO-JHH and, by reducing this, 
mesidine OaMea(NH._j)HH. Nitro -mesidine, ob- 
tained by nitrating C«Me,(NH2)HH, must be either 
O.Me,(NH,){NOJH or 6.Me,(NAjH(NOJ. But 
since U has been shown that the second and 
third atoms of hydrogen are similarly situated, 
these two formulas are identical. And since 
the nitro-mosidine*is found to be identical with 
the 0riMe3(N02)(NH2)H prepared from the di- 
nitro-mesitylene 0aMe3(N02)(N02)H, it follows 
that the first and second atoms of hydrogen are 
similarly situated. Hence all three atoms of 
hydrogen are similar^ situated, and the formula 
will be OgMesH, [1:3:6], 

Mesitylene hezahydiide t.e. G^MeaHn. 
(c. 137®). Obtained by heating mesitylene with 
PH^I at 280® (Baeyer, Z. [2] 6, 320 ; A, 166, 273). 
Oil, smelling like petroleum. Converted by pro- 
longed heating with fuming HNO, into tri-nitro- 
mesitylene. 

ife/ercncea.—Di-AiODO-, Benzyl-, Bromo-, 
Bromo-nitbo-, Bromo-oxy-, Chloro-, Di-chloro- 
BROUO-, Chlobo-nitro-, Nitbo-, Kitro-benzyl-, 
Di-oxy- and Tri-oxy- mesitylene. V, also 
Mesidine, Meritol, and Azo- compounds. 

MESITTLENE-BIAMINE u. Di-amido-mesi- 
•ttlene; vol.i. p. 166. • 

MESITYLENE CABBOXYLIC ACID v. {$)• 

r<0-0UM INI0 A OID. 

MESITYLENE GLYCOL v. Di-oxy-mesityl- 

BNE. 

MESITYLENE FHTHALOYLIC ACID 
Phenyl Tsi-^ETnYL-PHENYL ketone carboxylic 

ACID. 

MESITYLENE SULFHINIC ACID 
0«H^Ce2.S02H [1:S:6:6]. [99®]. Formed by 

adding a mixture of sodium-amalgam ard 
OgHiMegSOyCl to a dry mixture of benzene and 
tolfi^e, and decomposing the •resulting pulpy 
mass with HCl (Holtmeyer, Z. 1867, 686). Fan- 
shaped groups of needles. — BaA'2 a:aq. — AgA'. 

MESITYLENE SULFHONIC ACID C^H,2SO, 
4.S. OsHiMogSO^H. [c. 77°]. FormedL by dis- 
solving mesitylene in warm H2SO4 (Hofmann, 
C. J. 2, 113; Jacobsen, A. 146, 86; 184, 186; 
Beilstein a. KOgler, A. 137, 317 ; Fittig, J, 1866, 
610 ; Z. [2] 4, 683). Trimetric six-sided tables 
(containing 2aq) ^ose, Z. [2] 6, 341 ; A, 164, 
68; Bodewig, J. 1879, 737). Decomposed by 
distillation with dilute H2SO4 into mesitylene 
and H,S04, the hydrolysis beginning at 100^ 
(Armstrong a. Miller, O. 46, 148). Gives 
mesiUd on potash-fusion (Jacobsen, A, 195, 
165). 

Salta.— KA^aq. Roundish groups of sUky 


lamins. S. 14 at 12®.— NH4A' aq. [250®]. 
Plates, V. sol. water apd alcohoL— OaA'ifiaq : 
efflorescent crystals.— BaA', 9aq. S. 6*6 at ,:^®; 
6*6 at 11*6®.— SrA'Jaq.— MiA^,6aq.— OoA', 6aa ; 
flesh-coloured lamina», v. am. water and alcohol* 
— GnA'2 4aq. Pale-green laminw. S. 6 atl0®«^ 
PbA'j 9aq. Pearly plates. S. 15*at 20®. • 

Chloride 04H2Me,S0201. [67®]. Wedga. 
shaped tables (from ether), insol. water, v. soL 
alcohol and ether (Holtmeyer, Z, 1867, 686). 

Amide C«H,Me,S02NH,. [142°]. S. *038 at 
0® ; *64 at 100°. S. (83 p.c. alcohol) 6*6 at 0® ; 
114 at 78°. Fibrous mass (from alcohol) or 
hair-like needles (from ether). May be oxidised 
to G4H2Me(G02H)2.S02NH, and an acid 
G2H2Me2(C02H).S02NH2, and the anhydride of 

an isomeric acid 0,H2Me,^®Q*^NH (Hall a. 

Bemsen, Am. 2, 130 ; Emerson, Am. 8, 268). 

Imide [124®]. Formed 

by heating the amide with a little HGl in a 
sealed tube. Long needles, m. sol. hot wifter, sol. 
NaOHAq, and reppd. by HCi. 

Mesitylene disnlphonio acid G^HMe2(SOgH)2* 
Formed by dissolving mesitylene (1 pt.) in 
fuming H2SO4 (10 pts.) and adding P2O, (3 pts.), 
the temperature being kept low during the opera- 
tion (Barth a. Herzig, M. 1, 807). Deliquescent 
needles. Gives oxy-mesitylenio acid on potash- 
fusion. — KgA" 2aq. — Na-^A" IJaq : needles. — 
BaA''3aq: needles.— CuA'^ (dried over H2SO4): 
greenish-white needles. 

Reference. — Bromo - uesitylenb bulphonio 

ACID. 

MESITYLENIC ACID U. 

GttH3Mev.GO.>H. Di-methyUbeneoic add. Mol. 
w. 160. [166°]. H.C.V. 1,084,300. H.O.p. 

1,086,200. H.P. 105,800 (Stohmann, Kleber, a. 
Langbein, J. pr. [2] 40, 136). Colourless plates. 

Formalion. — 1. By boiling mesitylene with 
dilute HNOs (1 vol. of S.G. 1*4 and 2 vols. water) 
for 18 hours. The product is distilled with 
steam, boiled ^th a little tin and HGlAo to re- 
move a nitro- compound, and crystallised from 
alcohol (Fittig, A. 141, 144 ; Fittig a. Brfickner, 
Z, [2] 4, 493 ; A. 147, 46).— 2. By boiling s-di- 
methyl-ethyl-benzene with nitric acid (S.G. 1*1) 
(Jacobsen, B. 7, 1430 ; Wroblewsky, B. 9, 496). 
8. By passing GO over a mixture of NaOEt and 
NaOAc at 205® ; or by heating such a mixture 
with zinc-dust (Geuther a. Frdhlich, A. 202, 310). 

Proper ties, <^Monoolinio crystals (from alco- 
hol) *, V. si. sol. water, v. sol. alcohol. Sublimes 
below its melting-point. Distillation with lime 
yields m-xyleno. Chromic acid mixture oxidises 
it to trimesio acid. 

Salts NaA' (dried at 180°). V. sol. water 
and alcohol.— CaA\ Jaq. Not more soluble in 
hot than cold water. — BaA', .* silky prisms.— 
MgA'2 6aq : groups of monoolinic prisms.— 
ZnA*. (dried at 130°) : laminie or needles, si. sol. 
water.-MnAV—NiA' (dried at 130®).— AgAV 
Minute needles, sol. hot water.— AgA^aq (HatP 
a. Kemsen, Am. 2, 130). 

Ethyl ether EtA'. (241®). Heavy oili 
solidifies below 0°. 

Amide G4H2Me2.CONH,. [133°]* Needles; 
T. sl. sol. cold water. 

Befereneea.—AmDO^ bbomo-, and ohlobo* 

MEBirTLBNlO AOnL 
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KXStmEino OITOOI «. Oi-oR-nuni.- 
BHB. * 

HEBITTLSKIO OLYGEBIN v. Tbi-ozt-iob- 

•ITTLENB. * 

MSSITYLIO ACID v. compound of MEsrroirio 

MSSITYL *XEBCAFTAN v. Tbi-ubtrtl- 

rBBNTL MBBGAPTAN. 

XESITTL OXIDE G«H„0 U, 
(OH,)^C:CH.GO.CH,. Methyl isohutenyl ketone, 
isopropylidene-acetone. (132°) at 751 mm. 
B.G. V *8578. Md 1-4440. V.D. 8*67 (calc. 3*39). 
Bee 49-7 (Eanonnikoff, J.pr. [2] 31,852). 

Formation.^!, One of the products of the 
action of H^SO^ on acetone ^ane, P. 44, 476). 
9 . Together with phorone by leaving acetone for 
leveral weeks in contact with quioklimo (Fittig, 
A. 110, 82h— 8. One of the products of the ao> 
tion of ZnEt^ or ZnMe^ on acetone (Pawlow, B. 
9, 1811 ; A. 188, 180).— 4. In small quantity, 
together with other bases, by distilling diacetou- 
amine ^Heintz, A. 174, 133; 181, 70; B. 8, 
89). — 5. By boiling with lime the lactonic pro- 
ducts of condensation of aceto-acetio ether 
(Hantsoh, A. 222, 21).— 6. By boiling acetyl 
chloride with acetone (Beilstein a. Wiegand, Bl. 
[2] 88, 167). ~ 7. Among the products of the dis- 
tillation of i^ycerin with BaO (Destrem, A. Ch. 
[5] 2C, 6). 

Preparation.— keeione is saturated witli HCl 
and then left to Itself for a fortnight. The pro- 
duct is mixed with water, and the heavy oil, con- 
taining hydrochlorides of mesityl oxide and 
phorone, decomposed by alcoholio or cono. 
aqueous KOH, and distilled with steam. The 
product is fractionally distilled (Baeyer, A. 140, 
297). 

Properties .— smelling like peppermint ; 
insol. water, miscible with alcohol and ether. 

Beactione.—l. Boiling dilute sulphuric acid 
forms acetone. Gone. gives mesitylene 

(Glaisen, B. 7, 1168).— 2. Boiling dilute nitne 
octuftyields acetic and oxalic acids.— 8. EMnO^ 
oxidisqs it to acetic and oxy-isobutyric acid (Pin- 
ner, B. 15, 581). — 4. Slowly combines with 
KaHSO, forming NaO^iiSO^aq, the sodium 
salt of methyl isobutyl ketone sulphonio 
aoid GH,.GO.GH,.GMe,.SO,H, which is decom- 
posed by cone. NaOHAq regenerating mesityl 
oxide pinner, B. 16, 1727).— 5. Bromine acts 
violently. But when it is added to a solution 
of mesityl oxide in GS, oily G«H,«Br,0 is formed. 
This can be distilled with steam,%ut in the dry 
state soon gives off HBr. — 6. A solution in dilute 
alcohol is strongly attacked bv sodium-amalgam 
and water then ppts. a heavy oil Gjjl^O 
*mesitio ether ' or ^mesitio camphor * (o. 215°) 
smelling like camphor. A small quantity^f a 
soUd [110°-120°] is also formed (Glaisen, A.180, 
7).— 7. PGlj forms ‘ mesityl chloride * G«H|oGl^ 
which separates on adding water as a heavy oil, 
smelling like oil of turpentine. It resinifiSs oi^ 
, exposure to air, and is decomposed by distilla- 
tion ove4 KOH, baryta, or lime into HGk and 
GgPLGl, a liquid (180°) smelling like turpentine. 

8. inmonia forms diacetonamine GAs^O.— 

9. Hydriodio acid forms a heavy oil G«H,iIO 
decomposed by alcoholic KOH into 1^ and 
-mesitylene (Pawlow, A. 188, 188).— 10. HGl 
passed into a mixture of mesitylene and benaoio 
ald^de forms 04H,.00.0H:0HPh (CSaisen a. 


Olapardde, B. 14, 849).— 11. With meiamidi 
ana ZnGl, it forms oxy-tri-methyl-pyridine di- 
hydride (Ganzoneri a. Spioa, Q. 14, 849 ; B. 19, 
818; c/.Engler a. Biehm, B. 19, 40).— 12. With 
amyl nitrite and alcoholic NaOEt it forms the 
nitroso- derivative GMe2:GH.GO.GH:NOH, crys- 
tallising in colourless prisms [102°] (Glaisen a. 
Manasse, B. 22, 529). 

Oa;twGaH„NO i.e. 

(GH,),G:CH.C(N.OH).CH,. (o-185°). Formed by 
the action of hydroxylaraino on mesityl oxide 
(Nageli, B. 16, 495). Oil. Sol. alcohol, ether, 
benzene, GS^, ligroin, alkalis and acids. Oik 
warming with acids it is resolved into its con- 
stituents. 

XESOCAMFHORIC ACID v. GAMPnoBio acid. 

MESOBCIK V. Tbi-ubthyl-bbsobgin. 

XESOTAEf ABIC ACID v. Tabtabio Aom. 

MESOXALKf ACID C.H 
0O*H.GO.GO,H + aq or COaH.C(OH),.CO.il 
(Petrieff, B. 11, 414). Mol. w. 136. [115°] 
(Deichsel); [108°] (Bdttinger, A. 203, 140); 
[120°] (Fischer). • 

Formation.— 1. Together with urea, by boil- 
ing alloxan or alloxanio acid with baryta. The 
resulting Ba salt is recrystallised and decom- 
posed by H.^SO. (Liebig a. Wdhler, A. 26, 298 ; 
Svanberg, B. S, 27, 165 ; Deichsel, B, B. 1864, 
587).— 2. By treating amido-malonic acid with 
iodine and water (Baeyer, A. 131, 298).— 8. By 
boiling di-bromo-inalonaraide CBr^(CO.NBL^), 
with precipitated Ag^ (Freund, B. 17, 782).— 4. 
By boiling di-bromo-malonic acid with baryta- 
water (Petrieff, J. R. 10, 72). ~5. By heating 
caff uric acid with concentrated aqueous lead 
subacetate (E. Fischer, A. 215, 283). 

Properties. — Very deliquescent prisms, melt- 
ing without loss of aq. M. sol. alcohol and 
ether, v. e. sol. water. Its concentrated aqueous 
solution decomposes above 80° into CO^, gly* 
collie, oxalic, and glyoxylio acid (Bottinger, 
A. 203, 138). Witl#acetates of Ba and Pb it . 
gives ilocculcnt pps. gradually becoming crys- 
talline. In neutral solutions GaGlx and BaGl, 
give pps. It reduces hot ammoniacal AgNO|. 

Reactions.— I, H.^S passed into an aqueous 
solution to which silver oxide has been added 
forms thio-glycollio aoid G]^(S^).CO^ and 
thio-di-glycollic acid (sulphido-diacetio acid) 
S(CH2.G02H)2 (Bdttinger).— 2. Sodium amalgam 
acting on its dilute aqueous solution forms tar- 
tvonicacid C02H.CH(0H).G02H.- 8. Silver mes- 
oxalate boiled with water yields CO,, oxalic acid, 
and silver. — i.^XJrca at 100° gives allantbin 
GaHflN^Og.— 5. Ilydroxylamine yields the oxim 
which is identical with nitroso -malonic aoid. 

8 aU 8. [A" - G;,0 J.-(NH JgA"; granular 
crystals turning red in air (Deichsel ; cf, Engel, 
O. R. 93, 628).-(NH,)2Wq. Obtained by 
evaporation in vacuo over HgSO^. — Needles 
, (Petrieff).— NsjA'^aq : thin laminte, v, sol. 
water. — CaA'^aq: white pp. insol. dilute acetio 
acid.— GaA'Aaq (dried at 100°) (Petrieff). — 
BaA^aq (dried at 110°). White orystallins 
powder, v. si. sol. water.-^BaA''llaq.— BaA" 
Adried at 180°).— (HO.Pb)2A" : nearly insoL 
water.— Ag,A''aq : amorphous pp. changing to 
minute needleii. Explodes when heated. 

JEthyl ether From the sUvsrsall 

andEtL Oil. 
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Di-ie$tyl derivativ$ of the othyl 
ether (C} 0 ,Et) 40 (OAo)^ [146®]. From the ether 
(1 mol.) aid AoOl (2 mole.) at 100® (P.). Long 
needles. Partially Recomposed by fusion and 
by solution in water. 

Di-aeetyl derivative 0(OAo)2(GO^)s. 

m . From (OO^t),C(OAo).j and dilute aloo- 
KOH. Needles. Its alkaline salts are ▼. sol. 
water; its silver salt Ag.^ 0 ,H« 0 « is an insoluble 
powder. • 

Amide 0 ( 0 H) 2 (C 0 NHJ 2 . Deliquescent 
tables, which turn red in the air. 

• Phenyl •hydra aide 
PhHNa:C(CO^)^ [168®-164®J. From mesoxalio 
acid and phenyl-hydrazine hydrochloride in 
dilute acid solution •(Elbers, A. 227, 855). 
Crystals. 

Phenyl-hydraeide of the Nitrile 
PhnN,:0(CN)^ [186®]. May^be formed from 
the oxim-phenyl-hydrazide of glyoxylyl-cyanido 
HO.N:OH.C(N,HPh).CN by dissolving in POOl,, 
heating with PCl^, pouring into ice, and treating 
the crystals with ether and alkali [Von Pech- 
mann a. Wehsargt B. 21, 8001). Yellow needles 
[from ether-ligroin). Turns brown at 126®. 
»ol. hot water, alkalis, and the usual menstrua. 
Cone. H 2 SO 4 forms a blood-red solution not 
changed by FeCl,., On warming with cone. 
HOlAq it forms yellow needles of CBH 2 N 4 O 
[245'’]. 

MESOXAIIC ALDEHYDE GHO.CO.CHO. 
Oxim HON:CH.CO.CH:NOH or 
ON.CH 2 .OO.CH 2 .NO V, Di-niteoso-acetonb. 

Mesoxalio semi-aldehyde "CHO.CO.COgH. 
Olyoxylyl carboxylic acid. 

Diphenyl -hydraaide 
0 H(N 2 llPh).C(N 2 HPh).C 02 H. [203®]. From di- 
bromo-pyruvio acid in aqueous solution and 
phenyl-hydrazine hydrochloride (Nastvogel, A, 
248, 87). Roddish-ycllow needles (from hot 
alcohol), almost insol. water, si. sol. ether and 
chloroform, y. sol. hot al^hol, acetone, benzene 
and HO Ac. Dyes wool and silk yellow. Cold 
cone. H 2 SO 4 forms a dark- red solution from 
which it is ppd. by water unaltered. 

Di-p-tolyl-hydraeide 
CH(N 2 H 0 Jl,Me).C(N 2 HC 4 H 4 Me).C 0 ,H. [168®]. 
Formed in like manner. Golden needles (from 
benzene), its alkaline salts are v. sol. hot, si. 
sol. cold, water. 

Nitrile »CHO.CO.CN v. Olyoxylyl 
cyanide, 

Mesoxalio bromo-semi-aldehyde * 

-gBrO.CO.CO 2 H. 

MetKyl ether oliho oxhn 
CBrO.C(NOH).C 02 Me. [ 0 . 170®]. From di- 
methyl di-bromo-pyrrole di-carboxylate and 
HNO, at -18° (Ciamician a. Silbei*, B, 20, 
2601). Crystalline; sol. alcohol, ms sol. cold 
water, insol. petroleum-ether. Decomposed by 
fusion and by boiling with water. 

MESOXALTL-DH^ is Alloxan. See al 8 e< 
its compounds with ^thyl- aniline, naphtuyl- 
SKiNx, and pyrbolb. 

MjESTA. Use this prefix applied to inor~ 
yanic cotnmunde ; for Meta-acids and Meta-salts 
V, the acids or salts to the name of which Melm^ 
is prefixed. Thus Meta-phosphoric acid will be 
found under PnosPBonio AOios,*aud Meta-stan^ 
nates under etannatest n subdivision of the 
nrtiele Tkg. 


Msmee of arganio Mtee beginf^g with 

* meta * vdll be found nnder the word to which 

• meta ’ is prefixed. ^ 

META&BTONE. The fixture obtained by 
distilling sugar with quicklime, called metacetone 
by Fremy {A, Ch, [ 2 ] 69, 6), is composed accord* 
ing to E. Fischer a. Lavcock (B.d22, 101) of prd- 
pionic aldehyde, di-methyl-fonurane,and hydro- 
carbons. 

METACETOHIC ACID. An old name for 

PaopioNio Aon>. 

METALBU Mm v, Pboteids, Appendix 0* 

METALDEHTDE v. Aldehyde. 

METALLIC ACIDS. In the article Aoxds 
(vol. i. p. 47 ; ef, Classiiioation, voL ii. pp. 201, 
202), it is shown that compounds of H with 
certain negative elements or groups of elements 
react with metallic oxides, hydroxides, and car- 
bonates, in presence of water, to produce sub- 
stances composed of metal, and the elements of 
the hydrogen compound excepting the H or a 
part of the H. Such hydrogen compounds are 
called acids. The negative elements wliich are 
found intimately combined with H in acids are 
fluorine, chlorine, bromine, iodine, oxygen, suD 
phur, selenion, tellurium ; carbon always enters 
into the composition of those negative groups of 
elements which combine with H or with H and 
other elements to form acids. Only a fevb acids 
are binary compounds ; the greater number are 
compounds of H with two or three other elements, 
among which are always found at least one of 
the eight negative elements enumerated above, 
or at least one of the negative carbon-containing 
groups of elements. By far the greater number 
of the more stable and definite acids are com- 
posed of H combined with non-metallic elements; 
but some acids have been isolated which are 
composed of H combined with metals and one 
or more of the eight strongly negative elements * 
already enumerated, or one or more of the car- 
bon-containing negative groups of elements. The 
following table gives the composition of nrost of 
those acids which contain metallic elements : — 


H^AsO^ 

HAsOg 

H^AbjO, 

(?H2A8S4) 

H,Sb 04 

mhOja 

H,SbO, 
HVO, 
(?H 4 V. 0 J 
• H4V,0. 
H 4 Ta 262 
(?H,Nb 40 ».) 
{?HMn04) 

H2MnOi4 

H 4 Mngy, 

H^FeOy, 

H^eOyc 

H 2 PeOy 4 .NO 

H 40 oOy, 

HjCoOyg 

(?H,A10.) 


Metallic acids,' 
(?H,TiO,) 

HJSnO, 

HgSnaOj 

H2SnS2 

PH^PbO,) 

H2Pbl4 

H 2 Cr 04 

(?H.Cr(SCy)J 

H 2 M 0 O 4 

H 2 WO 4 

H 2 UO 4 

(?H2M20,; 
[?H 2 M. 0 „; M. 
HAuCy 4 
HA0CI4 
HAuBr4 
H 2 PtOl 4 
H2PtCl4 
H,PtT. 
H 2 Pt(NO, 
H,Pt(N 03 ; 0 L 
“--t|sCyl. 


H*PtCy 40 l 4 

H2PtBr4 

H.Pt4S. 

H4080y4 

H4RuCyg 

HtlrOy* 


> Mo, W, U) 
.Mo.W,U) 



The isolation of some of the acids in the foie* 
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Ming lilt !i donbtfni ; these acids are placed in 
braoMti. The compounds H,A10s ana H^ZnO, 
aie ijio braoketedt b^ause the reactions of these 
bodies show that they' may be classed as feeble 
acids and at the same time as basic hydroxides. 

An examination of the composition of the 
metallic acids shows that the reacting atomic 
aggregates of these compounds all contain a 
number of atoms of a negative element, or group 
of elements, which is large relatively to the ni!im- 
ber of atoms of metal present. The accumula- 
tion of negative atoms so modifies the functions 
of the H atoms that these are replaceable by 
metals, and this notwithstanding the presence 
of the positive metallic atoms. The H of the 
metallic hydrogen - containing compounds 
R,Cr,0«( - Or A*H,0) and H CrO,( « CrO.H^O) is 
not replaced by metals when these compounds 
react with metallic hydroxides or carbonates; 
but when 4 atoms of the negative 0 are associ- 
ated with one atom of Cr and 2 atoms of H, the 
H of this compound (Il^GrOJ is distinctly acidic. 
The negative character, or acid-foiming charac- 
ter, of groups CN and SGN is rendered evident 
by the number of acids which are formed by the 
union of these groups with H and metals. 

If attention is paid to the general chemical 
characters of the metals which form acids it is 
seen Uiat most of these metals occur in groups 
(using this term as it is used in the nomenclature 
of the periodic law) which also contain several 
distinctly non-metallic elements : thus Ti, Sn, 
and Pb belong to Group lY., which group contains 
C and Si ; Cr, Mo, W, and U belong to Group VI., 
in which group also occur the negative elements 
0, S, Se, and Te ; As, Sb, Y, Nb, and Ta form 
part of Group Y., which is distinctly negative in 
its general chemical character, and includes the 
markedly non-metallic elements N and P; Fe, 
^ Go, Ki, An, and the Pt metals occupy a peculiar 
sition in Group YIII. (c/. Glxssifioation, vol. 
pp. 203-210 ; also Ibon xlebients, this vol. 

Several salts exist which, on account of their 
methods of formation and general stability, are 
probably best regarded as derivatives of metallic 
acids that have not yet been isolated; among 
inch salts may be mentioned the stanno- and 
aireono-fluorides &p 3 Sn(Zr)Ff. Some chemists 
would class most, if not aU, the double metallic 
haloid compounds as salts of metallic acids ; e.g, 
BiF,.8KF as the E salt of the acid H^BiF^, 
ZnGl^BaCS, as the Ba salt of the ^cid H^ZnCl,, 
and Mgl^EI as the K salt of the acid UMgl, (v* 
especi^ly Bemsen, Am, 11, No. 5). 

The consideration of those metal-containing 
compounds which are acids brings out the in- 
adequacy of that classification which would*(lir 
▼ide the elements into two classes only, metals 
and non-metals; it also well illustrates the difil- 
eulties of chemical classification, as shown by the 
way in which the chemical properties of an ele- 
ment are modified according to both tile nature 
and the nqmber of other elementary atoms with 
which that element is combined (c/. the article 
Metals in this vol. and Glassification in voL ii.). 

M. M.P.It 

XXTAXXOIDS. This name was at oim^time 
applied, most mistakenly, to the non-metallio 
elements. It is sometimes used to denote those 
elements which on the whole am non-metallie, 


but yet closely approach the metals income ot 
their properties; As, Sb, Ti, Y, Nb, Ta, for in- 
stance, are sometimes called metalloids. The. 
term cannot be defined. There are certain ele- 
ments which one chemist Vould class among 
metals, another would place with the non-metals, 
and a third would prefer to put into neither 
class, but call them metalloids. 

M. M. P. M. 

MSTALLVBOICAL CH^MIBTBT. The 
chemical reactions utilised in metallurgy are di- 
visible into two distinct classes, viz. those 

which take place in aqueous solutions, and 'dry*, 
those which take place in furnaces, or their 
equivalent, at a relatively high temperature. 
The present tendency is ipore and more in the 
direction of combining these two methods, metals 
being now frequently extracted from their ores 
partly by wet processes and partly by dry pro- 
cesses. * 

The ore of any metal may be defined as a 
collection of mineral substances containing that 
particular metal in sufficient quantity to pay for 
its extraction on a commercial* scale. Although 
each metallic element exists in nature in a great 
number of combinations, yet very few of these 
compounds occur in sufficient quantity to be of 
direct importance to the metallurgist, except in 
so far as they may tend to Introduce impurities 
into the metal to be extracted. 

Ghemically, ores may bo broadly divided into 
three classes, containing respectively— L Native 
METALS, i,e, metals unoombined with any non- 
metallic element. II. Sulphiuxs and Absxnidxb. 
III. Oxides, including carbonates and silicates. 

Class I. Native metals. A native metal 
may be separated from its ores in one of four 
ways, (a) By Liquation. In order that this 
may be done it is essential that the metal be 
fusible at a temperature insufficient to cause the 
earthy portions of the ore to frit or agglomerate ; 
e,g, Bi. (6) By fusing the ore, when the 
metal will sink to tht' bottom by reason of its « 
high B.G.; e,g, Bi, Gu. (c) By dissolving 
the metal out by means of another 
metal; e.g. Au, Ag, Ft. These metals may be 
dissolved out of their ores by Fb, which is then 
removed by cupellation, or, in the case of Ag, 
the separation of the Ag from thq Fb may 1^ 
effected by Zn, which does not alloy with Fb, 
and being specifically lighter rises to the surface, 
carrying the Ag and some lead with it. The Zn 
i8«Bubsequently distilled off, and the residual Ag 
and Fb cupell^. Similarly, Au and Ag may be 
dissolved out by *Hg, which may then be distilled 
off. {d) By dissolving the metal by means 
of an acid or a gas in solution; e.g. An 
extracted by a solution of Gl, and Pt, Pd, Ir, Bh, 
and Bn by aqua regia. The An and Pt may be 
refined by wet processes, taking advantage of the 
fact that Au and Pt are insoluble in sulphuric, 
hydrochloric, and nitric acid, when these acids 
are used separately, but^are soluble in aqua 
re^, while the Ag, Gu, Pb, and Fe are ItmIv 
soluble in one or other of the three acids named. 
In *jMrting * Au, sufficient A% must be present 
Ip allow the acid tree access to the impuritiei^ 
which would otherwise be protected by the iiu 
soluble gold. Pt, when present in An only la 
small quantity, may be separated by •parAig* 
with Ag, as under these conditions the Pt la 
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icted owby tbt •parting moid.' U prcRent in 
larger qnantitj, it must be ppd. from a solution. 
Ir may b« separated from Au by diflorenoe of 
8.G., and from Pt it may be removed to a certain 
extent b^ using a^ud regia of medium concen- 
tration, in which it is not freely soluble. Pt is 
ppd. from its solutions as a double salt of Pt and 
NH4 by adding NH^Cl. Pd, if present, may 
be ppd. before the Pt by neutralising with 
Ka.^GO,Aq and adi^ng HgCy.^. Ir, if it has gone 
into solution, will not be ppd. with the Pt, but 
its double salt is difficult to wash out. Pd, Bh, 
{tu, and Os will also be found with the Ir in 
solution after the Pt has been ppd. Bh may 
be removed completely by fusing the platinum 
double chloride with 1^804 and a small quan- 
tity of NH4H8O4. Ir may be ppd. at the same 
time as platinum by KCl, and thg pp. fused with 
K.jCOa, which will oxidise the Ir and not the Pt. 
Bemove the potassium salt by Ifbiling water, and 
then dissolve out the platinum with aqtia regia, 
in which the oxide of Ir is insoluble. Ir may 
also be separated from the pp. by KCy, the Ir 
salt being soluble^vhile the Ft salt is insolublo. 
Pt is obtained in the metallic state by carefully 
heating the double chloride, which then breaks 
up. Au is ppd. from its solutions as metal by 
PeS04Aq, SO^^Aq, or Hj0a04Aq. For dental pur- 
poses, Au is frequently deposited by electrical 
means. Ag is first thrown down as chloride, 
which is afterwards reduced by Gu, Zn, or Fe. 
Au, containing not more than 10 p.o . Ag, is also 
refined by Miller’s process, at the Australian 
Mint, in the dry way, by passing Cl into the 
molten gold. The impurities As, Sb, Bt, Pb, 
and Zn are converted into chlorides, which 
Tolatiiise, and the Ag becomes AgGl, which forms 
a fused layer on the surface of the gold. 

Class II. BcLpniDEs and Arsenides. Dry 
methods. Sulphides and arsenides are either 
(a) infusible, at such temperatures as can be ob- 
tained in furnaces on the large scale ; (&} fusible; 
• or (c) volatile without fu^ 9 on, 

(a) Infusible sulphides. In these cases 
the S must be replaced by 0 , as an infusible 
sulphide cannot bo properly reduced to the 
metallic state. This is done by calcining or 
roasting the ore, so that air has free access to it. 
The Bttlphltje is oxidised to a sulphate at low 
temperatures, and at higher temperatures the 
■ulphate breaks up into SO, and an oxide of the 
metal. Practically there is only one sulphide 
nnder this head, viz. ZnS, sine blende. For the 
subsequent treatment of*ihe oxide v. 'oxide 
Mss,' • 

{b) Fusible sulphides. Sulphides and ar- 
senides of this class may be subdivided as fol- 
lows (i) those which are fusible^at aoViry low 
temperature, insufficient to produce fitting, t.s. 
iiunpient fusion causing aggtomeiaUon of the con- 
stituents of the ore ; (ii) those requiring a higher 
temperature, at which fating would take place^ 
A smphide in divisioA (i) may be liquated out, e,g, 
8b,S.. The sulphides and arsenides belonging 
to (ii) ma^ be separated by fusing the ore, when 
the sulphide or aftenide would collect together 
beneath the slag ; e,g* sulphide of copper (copper 
pprites) ; arseni^ of nickel and cobalt (if sum- 
eient arsenic is not present in the ore more is 
added), the arsenide separates in a distinct layer 
hom the sulidiidea of other metals during the 


fusion; sulphide of nickel . obtained by fusing 
nickel ores, or products, free from arsenic, with 
iron pyrites. The sulphides and arsenides thus 
separated from the gangue#would next be trelted 
in one of the following ways: — 1 . Converted 
into oxide by roasting ; e,g. Sb.B„ copper matte, 
arsenides of nickel and cobalt (tlip arsenious acM 
being condensed in coke towers), sulphides of 
nickel and cobalt free from arsenic ; the oxides 
of nfckel and cobalt are subsequently treated in 
the wet way. 2 . Partially roasted to form a certain 
amount of oxide and sulphate, and then fused; 
the oxygen of the oxides combines with the 
sulphur of the sulphides and arsenides, forming 
SO, and liberating the metal; e,g, Sb,S, and 
PbS. In the case of the double sulphide of Cu 
and Fo, the Fe is first removed by a series of 
calcinations and fusions, S passing to the Gu 
and 0 to the Fe, the oxide of iron thus formed 
uniting at the same time with silica to form slag. 
This process goes on so long as any iron 
remains. As soon as the iron is all removed, 
the reaction between GujS, GuO, and Cu^O 
takes place, liberating metallic copper. The 
princii)al impurities in copper ores likely to pass 
into the Gu are As, Sb, Zn, Pb, Bi, Sn, Ni, Go, 
Au, and Ag. The greater proportion of these 
present either volatilises or becomes oxidised and 
removed in the slags. An and Ag, being neither 
appreciably volatile nnder the conditions nor 
oxidisable, become concentrated in the oopder. 
It is particularly difficult to get rid of the last 
traces of As and Bi. The use of a basic lining 
to the furnace— say, dolomite— greatly facilitates 
the removal of As in the slag. The elimination 
of As is also assisted by the use of * soda nitre * 
in refining. Bi can most readily be removed by 
what is known as the best-selecting process, in 
which advantage is taken of the circumstance 
that copper has a greater affinity than bismuth • 
for sulphur. This process comes in just before 
the copper is first reduced from the sulphide. A 
little copper is made to separate by the reaction 
between sulphide and oxide ; this throws oiit and 
collects as * bottoms * the bismqth, tin, lead, and 
antimony. — 8. Fused in the presetice of another 
metal which combines with, and so removes, the 
sulphur ; e.g, sulphides of Bi, Pb, and Sb treated 
witn Fe ; Ag separated by metallic Pb from sul- 
phide of Pb containing sulphide of Ag. Gopper 
can only be partially separated from sulphur in 
this way, a double sulphide forming which cannot 
be reduced bj» iron. 

The operations described under (i) and (ii) are 
in some oases applied directly to the ore witJumt 
first separating the sulphide by liquation or 
fusion, 

«(c) Sulphides volatile without fusion. 
Amongst the metallic sulphides ^ere isonb^no 
which sublimes without fusion, viz. HgS. When 
heated in presence of air HgS yields SO, and 
Hgf As the Hg has no tendenejr to combine 
with oxygen under these conditions, and is 
^atile at a very low temperature, it distils 
over, and may readily be condensed. * For thiss 
reasons advantage is not taken of the fact that 
the sulphide is itself volatile, it being simpler to 
distil the metallio mercury direot from the 
ore. The sulphur is sometimes -rmnoved hg 
roasting the msxGoxy ora with lime pc osdds of 
1 iron.. ‘ 
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Infa^ibU. 
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Fusible, 



1. Sulphur separated by calcination alone 
K metal. 

2. Sulphur separated by lime, oxide of iron, 
»r iron » metal. 


Wet processes for sulphides and arsenides. 
The Sulphide and arsenide ores of Nl, Gu, and Go 
are partially, and those of Gu and Ag partially or 
wholly, treated by wet methods. In these pro> 
cesses the metal is first made to form a soluble 
compound. This may be done by roasting the 
ore with, or in some cases only mixing it with, 
some compound, which by double decomposition 
will convert the metal to be extracted into a 
soluble compound. In other cases it is done by 
roasting the ore alone at a low temperature, or 
, even by simply exposing it to the action of the 
atmosphere without using artificially produced 
heat; in cither case the sulphide will be con- 
verted into a sulphate ; c.p. copper pyrites and 
•ilvdirores. 

Thus, solubl^ sulphate of copper may be formed 
by roasting copper pyrites or more slowly at the 
ordinary temTOrature of the atmosphere. About 
one>third of the copper extracted in this country 
is obtained from Spanish pyrites, averaging only 
8-4 p.c. of copper, by roasting the burnt ore— 
lepeiTed from the sulphuric acid works— with 
common salt, which reacts with the GuSO^ pro> 
duced daring the burning, to fo^ GuGl., which 
is then dissolved out, together with the chlorides 
of Ag, Pb, and An, these metals being present to 
a small extent. The Ag is thrown down, along 
with Au and Pb, by a soluble iodide, KI or Znl^ 
The iodine is removed from the Agl bjb Zn. 
Finally the On is ppd. by addition of iron. 

The reactions which take place in the wet 
treatment of silver ores are of special interest 
and importance. They are divisible into three 
. classes. ^ * 

I. The insolublo silver compound is decom^ 
posed and the Ag amalgamated while stiU in the 
ere (* free milling ore *), without the aid of any 
Jkrnace^operaUon whatever. If there is much S 
or As present the ore, where practicable, is first 
roasted with salt. Under this head are included 
: all the amalgamation-processes. 

XL Tkeineeluhh silver compound is eessverted 


c 

into sulphate by t^Hna alone and washed out 
with water; or the Ag w converted into chloride 
by roasting with common salt^ and wMhed oui 
by a solvent for chloride of silver, under this 
head are included the Augustin, Ziervogel, Von 
Patera, and Bussell processes. 

III. The insoluble silver compound is eon- 
verted into a soluble compound by the action of 
certain salts in solution wUhout roasting the me 
or employi^ any fumaee-operation whatever. 
This class includes the Von l^tera process when 
applied to * amalgamation tailings,* and the 
Bussell process applied to both ores and tailings. 

The aviahjamatioji-methods without roastiilg 
have been of great service where fuel is scarce, 
as in Mexico. These methods depend on the 
power of certain salts, fiuoh as the chlorides of 
Gu, to decompose Ag.^S. If mercury is present 
at the same tifiie, the AgGl will be reduced and 
the Ag taken up by the excess of Ilg, from which 
it can be separated by squeezing and distillation. 
Iron or Gu may be employed to decompose the 
AgCl, Ilg being used only to collect the Ag. This 
reduces the loss of Hg, but bring about suffi- 
cient contact, more power, and consequently more- 
fuel, is required. Whore fuel is available there 
is often great advantage in roasting the ore with 
salt before amalgamation. 

Where possible the amalgamation-methods 
have been superseded by the other wet processes 
included under beads II. and III., viz. the Au- 
gustin, Ziervogel, Von Patera, and Bussell 
methods. 

The Augustin process. Ore or regulus is first 
partially roasted, and then undergoes further 
roasting with common salt, the AgGl thus 
formed being washed out with NaGlAq and ppd. 
by Gu. The Ag is usually first concentrated in 
copper mattes. 

The Ziervogel process. This method depends 
on the di^erence between the temperatures re- 
quired to break up the sulphates of different 
metals. Thus by suitably regulating the tempe- 
rature, the sulphates of Fe, Gu, <ko., formed by* 
roasting mattes at alow temperature, may be de- 
composed into oxides and SOj, while the sulphate 
of Ag will be unaltered, and can therefore bo ex- 
traoted by warm water, and then ppd. as in the 
previous method. The regulation of tho tempe- 
rature throughout a large furnace is obviously a 
point requiring considerable skill. For this 
reason, in practice, mattes are usually first worked 

the Ziervogel process, and the residue ex- 
tracted by the Augustin method. 

Von Patera ^process. The soluble salts sro- 
duced by roastfng the matte are first dissolved 
out with water, after which the matte is further 
roasted^ wi^ NaGl, and the AgGl washed out 
with NLSgCvkq or CaS^O,Aq, from which solu- 
tion the^Ag is ppd. by a soluble sulphide or 
SH,. Tho silver is reduced from the Ag.S, either 
by roasting or by boiling with freshly slaked lime, 

' forming cAcium polysulphide. W^en there is 
! mnob of the base metals present, more particu- 
larly lead, the Von Patera process is not so suit- 
able. The lead is mostly present as sulphate 
after roasting, and this is soluble in Na^SjOsAq. 
^ome of the most important objeotions to the 
Von Patera piocess, as aj^ed iopooi ores con- 
taining base metal, are Miviated m the procosi 
next described. 



MBTALLURGlOAfi DHEMISTRT. M 


Bussell process. I9 tlas procMswh at is 
known as the * extra solution * is need, in addition 
to or in substitution for that ordinarily employed 
in the Von Patera process. The * extra solution ’ 
is prepared by makiag solutions of Na.^Sj,0| and 
C0SO4, containing respectively 18 parts of the 
former and 10 parts of the latter salt, and mix- 
ing them together. The pp. after washing is 
dissolved in a solution containing 1>2.^ p.o. 
Na,S.p,. Althouch this ‘ extra solution * is not 
so good a solvent lor AgCl as NajS.^O;Aqi yet it 
acts energetically on native silver and the com- 
^un^ of silver with S, As, and Sb. Owing to 
the want of permanence special precautions have 
to be taken in using this solution. To get the 
best effect the solutions should be used warm. In 
order to obtain finer bftllion by this process, ad- 
vantage is taken of the fact that PbCO, is not 
soluble in the solution, althou^ other salts of 
lead are soluble. Na.^CO,, free* from NaOH and 
Na^S, is added to the solution containing the 
silver and lead which have been washed out. 
It is stated that the whole of the Pb may thus be 
removed. Carboiate and sulphate of Cu are the 
only compounds of Cu likely to occur which are 
soluble in the * extra solution' 

It is probable that this process in the near 
future will supersede very largely the fusion and 
amalgamation-processes, besides which it is ap 
plicable to ores which cannot profitably be treated 
by either of the other methods. The cost of the 
necessary chemicals is much less than that due 
to loss of mercury ; in addition to which, lead and 
copper are lost in the older processes and saved 
in the Bussell process. 

In some cases the ores may be treated direct 
by the Bussell process without previous roasting, 
and both the Yon Patera and Bussell methods 
are largely used in the treatment of ' tailings * 
from amalgamation. 

Nickel and cobalt. It has been seen that 
these metals may bo separated from others as 
arsenide. In practice, hiwever, the separation 
is not so complete, some of the nickel and cobalt 
passing into the regulus, and some of the other 
metals into the speise. The following are the 
reactions usually employed to separate the va- 
rious metals from one another. The calcined 
speise is treated with HOlAq. The resulting so- 
lution, whfeh will contain Ni, Co, Fe, Cu, Pb, 
Bi, and As, is diluted, and oxidised by bleaohing- 
powder, the proportion added being adjusted by 
a rough analysis. Milk of lime is added to the 
requisite extent to throw Hhe iron down as ses- 
qfioxide, any arsenic present^ at the same time 
ppg. as basic arsenate of iron.* The solution is 
next treated with SH,, to ppt. Cu, Pb, and Bi, 
after which the Co can be throw|i down as ses- 
qnioxide by a further addition of bleaching- 
TOwder, and subsequently the Ni p{>d. as hy- 
drated oxide by the addition of milk of lime. 

Class III. Oxides ; ikcludino oabbonites akd 
BXUOATEB. Ores of ihis class are reduced to tlU* 
metallic state by means of carbonaceous matter 
such as charcoalt coal^ or cokct or by means of 
the gaseous product of the vnconiplete oxidation 
of carbonaceous matter^ vie, carbon monoxide. 

The only exceptions among the oxides of 19ie 
commoner metals are A1,0, a^d MgO. These 
okides oannot bo reduced to the metaUic state 
hi. this vey; they have to be emiverted Into 


double chlorides, from which, while in a state 
of fusion, the metals are liberated by metallic 
sodium, or by dectro^is. The metals, the 
oxides of which are in practice reduced ^«ear- 
bon or CO, are Sn, Fe, Ni, Co, Mn, Cr, W, and 
Zn. Of these Sn and Zn present the simplest 
reactions. The reactions in tUb other oases ace 
complicated by the fact that (fU these metals 
combine more or less freely with carbon. When 
it ir, desired to obtain the metals in the most 
malleable condition, i.e, free from carbon, the 
fact that the oxides and the carburised metals 
react with one another eliminating both the 
carbon and the oxygen, as CO and CO,, is 
utilised. Every iron- and steel-making process 
is dependent on this reaction. According as the 
conditions are made more or less favourable to 
carburisation, or decarburisation, so will the 
resultant metal be either cast-iron, hard steel, 
mild steel, or malleable iron. It is possible to 
reduce the oxides under consideration to the 
metallic state, and also to carburise the metals, 
by the action of CO, without the metal^ becom- 
ing fused. The oxides are first reduced, and then 
carburised by the dissociation of some of the CO. 
The liberated oxygen combines with CO and is 
thus removed. Nickel is thus reduced to the 
metallic state, more or less combined with car- 
bon ; and bars of metallic iron are carburised to 
produce * cementation * steel. In a similaivway a 
carburised metal may be decarburised by 0 or 
CO2 ; in this way * malleable cast-iron.’ is made. 
Whether the action consists of carburising or 
deoarburlsing is entirely dependent on which 
agent preponderates at the time in the atoo- 
sphere surrounding the body. 

Beactims for ranoval of impurities ’ from 
metals of oxide class. The refining of Ni and 
Co, as we have seen, precedes the reduction to 
the metallic state. The refining of Sn is effected 
after reduction, partly by liquation and partly* 
by oxidation, by which means the principal im- 
purities, Fe, As, and W, are removed. Mn and 
Cr are reduced directly from their ores. In the 
form of alloys with iron, only pure ores being 
used. Tungsten is either reduced directly from 
the ore, alloyed with iron, or undergMS a pre- 
liminary purification and ppn. as oxide in the 
wet way. The impurities which it is important 
to remove from iron are S and P. The latter 
can only be passed into the slag when the slag 
is basic, and the conditions tend to oxidation. 
Thus, P is rqpioved in the primitive iron making 
processes; also when iron is made by the * finery^ 
and the Spuddling ' processes ; also in making 
* ingot’iron ’ by the Womens and Bessemer pro- 
cesses, when a basic lining to the furnace or 
converter is used. P is not removed in processes 
in which pig-iron or high-carbon steel is m adSf 
nor in the Siemens or the Bessenier processes 
when the furnace or converter is lined with 
siliceous material, and malleable metal is^ being 
produced. In ^e Bessemer process, with an 
■ncuf-l^np,* the necessary heat for the meets 
is*obtained mainly by the oxidation wf siGooh in 
the pig-iron ; when a phosphoriferous pig-irmk it 
used, and a * basiediningf most of the n^t it ob- 
tained by the oxidation of thephosphomt and test 
silicon it required in the pig>iron« In both 1^ 
cesses a portion of the heat U obtalnad fioaitbe 
eoddation of OL Sulphur ean bt nmofid eeono- 
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mically only In the blast-furnace, because when 
treating pig-iron for the production of malleable 
iron the sulphur is one of the last substances to 
oxihise out, and its removal would result in a 
great waste of iron. To remove S in the blast- 
furnace the temperature must be high, and the 
conditions must be strongly reducing and car- 
burising : t.e. the charge must contain plenty of 
charcoal, coal, or coke, and lime must be added 
to the charge in considerable quantity. ULider 
these conditions the 8 combines with the Ga, 
and passes into the slag as sulphide. 

Slao beactions. Slags consist of the non- 
metallic constituents of an ore or furnace-pro- 
duct, and of the useless or objectionable metallic 
dements. They are produced by simply fusing 
the ore alone, if it is in itself sufficiently fusible, 
or by fusing it with such materials — fluxes — as 
will bring about the requisite fusibility. Except 
in a few special cases, e,g, the reduction of alu- 
minium or magnesium, slags consist of more or 
less complex sHicates. In processes for making 
more or less malleable iron, the slags are com- 
posed mainly of silicates of Fe, Ca, Al, and Mg, 
with smaller proportions of silicates of Mn, 
alkalis, and alkaline earths. In pig-iron slags, 
the iron is comparatively small in quantity, or 
is even entirely absent when much lime is used. 
In other slags, excepting those produced in treat- 
ing ihe * noble metals,' iron will generally be 
present in large proportion. 

Eleotbo-uetallubot. Electro-metallurgical 
processes are divisible into two distinct classes : 

' one class includes processes for the extraction 
pf metals from their ores ; the other includes 
processes lor refining metals already extracted. 
Although a great many processes have been 
devised for the electrical extraction of metals, 
except for the extraction of aluminium and 
magnesium — in which cases the metals are first 
got into the condition of double chlorides, or, in 
me case of aluminium, sometimes of fluoride 
^there is not much prospect of such processes 
beinj successfully and economically worked, 
evm when power can be obtained from water- 
falls. By the^ Cowles process, according to 
Sterry Hunt, nearly pure Al is produced in small 
buttons, but up to the present it has been neces- 
sary to reduce some other metal with the Al to 
eolleot it together. In this process the AL^O, and 
the oxide of the metal to be alloyed with the Al 
are mixed with carbon, and the mixture is placed 
round two carbon poles between which an electric 
discharge is made to pass. 

The second class of processes has been ad- 
vantageously applied to the reflning of Ou, more 
particularly On containing small quantities of 
An and Ag. In reflning Cu electrically, the^leo- 
trolyte is usually CoSO^Aq, kept A as uniform a 
temperature and concentration as possible; the 
anoue being formed of the copper to be refined, 
pure oopnerdepositing on the cathode. The silver 
and gold collect at the bottom of thcigtank as if 
mu ddy d eposit A. E. fi, 

lIXTAXJ. An element is a definite and 
dis^et kind of matter which has resisted all 
attempts to separate it into unlike portions. 
The elassificationof the elements, in accordance 
with their ehemioal properties, necessarily carries 
with it the dassifioation of many .oompoundSr 
hsaamneh as the ehemical properties of an ala- 


ment cannot even bcbstated without considering 
the composition, general chemical behaviour, 
and conditions of formation, of confounds of 
that element. For instance, certain' elem^ts 
are placed in the same ckss because they all 
form hydroxides which are alkalis : this state- 
ment implies an acquaintance with the com- 
position, methods of production, and chemi- 
cal properties, of the alkalis ; but one of the 
chemical properties of an alkali is that it 
neutralises acids, and in so hoing forms salts; 
hence it is necessary to know something about 
acids and salts, in order to understand what 
is meant by an alkali, or by an alkali-forming 
clement. 

The elements may be classified in accord- 
ance with their physicarproperties. If a binary 
compound is electrolysed, one of its elements 
separates at thlb positive electrode, and the other 
at the negative^ electrode (secondary reactions 
which may occur are supposed to be overlooked). 
That element which separates at the positive 
electrode is said to be electro-negative to the 
other element. By studying the electrolysis of 
binary compounds, the elements may bo arranged 
in an electrical series. This series may be 
divided into two parts : all the elements on one 
side of any chosen element are electro-positive 
to all the elements on the other side of the 
chosen element. Taking hydrogen as the cen- 
tral element we are able to subdivide the ele- 
ments into two classes ; all the elements on one 
side of H are electro-positive to the elements on 
the other side of H. Thus wo arrive at a classi- 
fication of tlie elements founded on one obemico- 
physical property. Now we find that the electro- 
positive elements, on the whole, more resemble 
one another in certain physical properties, and 
also in their general cnomical character, than 
they resemble the electro-negative elements. 
Those elements which are electro-positive to H 
as a class are gi’eyish-white in colour, lustrous, 
fairly malleable and d^ictile, comparatively good 
conductors of heat and electricity; those ele- 
ments which are electro-negative to H vary much 
in colour and appearance, they are not usually 
lustrous, they are generally brittle, and they do 
not conduct heat or electricity well. Turning 
to the chemical characters of the two classes of 
elements, we find that those placed in the elec- 
tro-positive class generally combine with 0 to 
form basic oxides : their compounds with O and 
^ are also usually basic ; they do not, as a rule, 
enter into the composition of acids ; very few of 
them form hydrides; their haloid oompoun^ds, 
as a whole, are tolerably stable as regards the 
action of heat, and they are not readily decom- 
posed by water; if they are thus decomposed 
they generally produce oxyhaloid compounds ; 
speaking broadly, these elements do not exist in 
allotropio forms. On the other hand, we find 
^ that most of the elements which are placed in 
the electro-negative clasr. combine with O to 
form acidic oxides; their compounds with H 
and 0 are nsually acids. All acids contain one 
or more of these elements ; ^h^ generally form 
hydrides: many of their haloid oompoimds are 
decomposed bv heat, and many of them are also 
decomposed by reacting with water, thereby 
producing h^oid acids and either ogldes of 
oxyacidaof t^eleetro-negativaolemenU; speak- 
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log broA^ll* these elements px£lbit the pheno- 
mena of auotropy. 

B^nce, it would appear that the ^vision 
of elements^into two classes, those which are 
electro positive to H, asid those which are elec- 
tro-negative to H, is a good classiftcation, be- 
cause with this one olass-mark many other 
properties, both physical and chemical, are 
associated. 

The electro-positive olements are called 
metals ; the electro-flegative elements are called 
non-metals. 

A further examination of metals and non- 
mdtals shows that the classification implied in 
these terms is very far from being sufficient for 
chemical purposes. We cannot define the term 
metal; just as we canfiot define any of the 
chemical names which are given to classes of 
bodies. We can sketch the ideal metal. Con- 
sidered physically, the ideal mebal is a hard, 
fairly heavy, greyish-white, lustrous, malleable, 
ductile, and“ tenacious solid, which melts only at 
a high temperature ; it is a good conductor of 
heat and electricity l it crystallises in forms be- 
longing to the regular system; its emission- 
spectrum consists of lines, and is comparatively 
simple in character. Considered chemically, 
the ideal metal is hardly, if at all, changed in 
the air, it combines wUh 0 at fairly high tem- 
peratures, and forms one or more oxides which 
are basic, i,e, which react with acids to form 
salts ; it reacts with water or steam to produce 
an oxide or hydroxide and evolve H ; no hydride 
of the ideal metal is known ; it does not enter 
into the composition of acids, but it reacts with 
acids to form salts; its sulphides react with 
acids to produce salts and evolve HjS, they com- 
bine with the sulphides of decidedly electro- 
negative elements ; the salts of the ideal metal 
are numerous and stable ; it forms but few acid 
salts, but the number of double salts into which 
it enters is large ; it combines directly with the 
halogens, producing compounds which are vola- 
tilised without decomposition at rather high 
temperatures, and which dissolve in water 
without change; the ideal metal forms alloys 
with elements of its own class, which alloys be- 
long rather to the group of physical, than to that 
of (memioal, compounds; lastly, the ideal metal 
exists in only t>ne modification, i,e. it does not 
show allotropy. The ideal non-metal is the 
opposite, chemically and physically, of the 
metid. 

No element exhibits all thep properties which 
we hiyre placed in the category *tiietal^i nor is 
there any element which possessed even some of 
these properties without at the same time also 
possessing seme of the properties wh^oh belong 
to the typical non-metal. * 

The elements sodium and potassium Assess 
most of the chemical properties enumerated as 
oharacteristio of metals ; but these elements are 
instantly oxidised by exposure to air ; they pro- 
bably form unstable hydrides; they are very 
soft, lighter than water, and mdt at moderately 
low temperatures* • 

The element gold possesses most of the physi- 
cal pimrties ^aracteristio of metals ; but its 
^droxide reacts with alkalis to fo^ salts, e.p. 
UuO.; Au also forms the acids 6 AuBr 4 and 
HAudlt^; AUaS coBobiiies. with the sulphides of 
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the very metallic elements R and Na to form 
salts. The element chromium exhibits many 
of the oharacteristio |ftiysioaI properties of 
metals ; it'also decomposes s^m with evolutiAi 
of H ; it combines with the halogens to form 
stable compounds, some of which have been 
gasified at high temperatures ; chromium does 
not form a hydride ; the oxides Ck) and Gr|0, 
are basic ; the element reacts with many acids 
to for n salts, which are well marked, stable 
compounds ; it does not exist in allotropio forms* 
On the other hand, CrO, is a distinctly acidic 
oxide, reacting with water to form the acid 
H_.Cr 04 , from which is obtained a large number 
of salts. In other words, chromium belongs to 
the class metals, and also to the class non- 
metals. In an even more marked way than Cr, 
manganese combines in itself both metallic and 
non-metallic properties. 

The chemical properties of an element depend 
on the properties of the other elements with 
which it combines, and on the relative quantities 
of these other elements entering into combina- 
tion. It is this fact which makes it impossible 
to apply the definition of metal or non-metal, in 
its entirety, to any element. The classification 
of elements into metals and non-metals is never- 
theless a useful one, provided it is employed 
with judgment and knowledge. If we find that 
a certain element is hard, lustrous, nnohanjed 
or only slowly changed in the air, and is a good 
conductor of electricity, or if we find that the 
oxide of a certain element is basic, and that the 
chloride is not decomposed by water, or if de- 
composed produces an oxychloride, we have at 
once a guide to lead us in our further examina- 
tion of the element. We shall probably find 
that the element in question possesses several of 
the other physical characteristics of metals ; 
and we shall also probably find that it reacts 
with acids to form salts, decomposes steam with 
evolution of H, produces at least one sulphide 
which combines with sulphides of some of the 
negative or non-metallio elements, and so on. 

The following division of the elements usually 
placed in the class metals is that arising from 
the application of the periodic law. 

Class I. division 1 ; Li Na K Bb Oi 
,, 2; Cu Ag Au. 

Class II. division 1 ; Be Ca Sr Ba 
„ 2; MgZnCdHg. 

Class 111. division 1 ; Sc Yt La Yb 
<* „ 2 ; A1 Ga In TL 

Class IV. division 1 ; Ti Zr Ce Th 
,. 2;GoSnPb. 

Class V. division 1 ; V Nb Di Ta 
„ 2 ; As Sb Er BL 

Cmss VI. division 1 ; Cr Mo W XJ 
„ 2 ; none isolated. 

Class VII. division 1 ; Mn 

„ 2; none isolated. 

« CLASd Vm. division 1 ; Fe Ni Co (On) 

• „ 2 ; Bh Bu Pd i Agl 

« „ 8 ; Os Ir Pt (A$ 

The metals in division 1 of Class L are geng* 
rally known as the alkali metals, Theypoasesa 
In the most marked way the chemical eharaoters 
of the ideal metal; none of their oompoundi 
exhibits any acidic functions ; they ate electro- 
positive to fdl |he other elements. The metalf 
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In ditidon 9 of OlaM I. are very diatinotlj 
meiallio In their phjBieal properties ; ohemioallj 
aonsidered they show considerable differences 
among themselves i several componnds of gold 
are almost non-metallio in their reactions, the 
ehemical and physical analogies of this element 
0 are host repreitonted by placing it both with Gn 
and Ag, and also with Os, Ir, and Pt,in division 
8 of Class VIII. 

The alkaline earth metals which fomg^ divi* 
sion 1 of Class II. are more metallic in their 
physical properties than the metals placed in 
division 1 of Class I. ; chemically they are also 
distinctly metallic. Coming to Mg, Zn, Cd, and 
Hg, whi& form division 2 of Glass II., we have 
four elements whose properties closely approach 
those of the ideal metal ; Cd may be taken as 
on the whole the best actual representative of 
the class metal. As we pass to the higher classes 
we find many metals exhibiting properties 
characteristic of non-metals, until in Class VII. 
we arrive at Mn, an element which is at once 
distiiystly metallic and decidedly non-metallic in 
its chemical properties. 

In connexion with the subject of this article, 
reference should be made to the following articles 
wherein the different classes of metals are de- 
scribed Alkaline EABTIXS, METALS OF TUB, 
vol. i. p. 112 ; Alkalis, metals of the, vol. i. p. 
IK; Chromium group of elements, vol. ii. p. 
168; Copper group, vol. ii. p. 250; Earths, 
METALS of the, vol. Ii. p. 424 ; Iron group, vol. 
iii. p. 65 ; Magnesium group, vol. iii. p. 163 ; 
Nitrogen group (for Class V., V to Bi), vol. iii. 
infra ; Noblf. metals, vol. iii. infra ; Titanium 
GROUP, in vol. iv. ; Tin group, in vol. iv. 

M. M. P. M. 

METALS, BABE. Under this name are in- 
vaded a number of presumed elementary bodies 
concerning which our knowledge is at present 
very imperfect. We see that in their general 
properties the^ approximate more or less closely 
to cerium , yttrium, and lanthanum, but we are not 
sure how far we have yet obtained them in a 
state of purity. Consequently we are in doubt 
not merely as to their at. w. and S.G., but even 
as to their number and their rank as elements, 
compounds, or mere mixtures. Our ignorance 
Is due to the great rarity of these bodies, to the 
high complexity of the minerals in which they 
are found, but most of all to the fact that they 
differ among themselves merely by very minute 
shades. 

The principal sources of thi rare metals are 
ffodolinite^ keilhauite, fergusonite, euxenite, 
terite, and thorite, which are Norwegian mine* 
rals, and further, samarehite, which was first ob- 
tained from the Urals, but has since been found 
in relatively large quantities in North Carolina. 
It is to be noticed that specimens of any one of 
these minerals, if from different localities, are 
not identical in the earths they contain. Hence 
if it is desired to isolate any particular ^arthrK 
is best to select as the first material (hat mineral 
in whi<^ nature has, so to speak, commenced 
the task of separation. (This method was pro- 
posed b^ the writer in his address to the chemi- 
cal section of the British Association, Birming-^ 
ham Meeting (C. N. 54, 128 ; ibid. 64, 157 ; Pr. 
40, 505.) Nilson a. E^ss have sinoe adopted 
end lecommendel the same method {B, 20, 


2184; 0. N. 50, 74, 85, 185, 145, 154, 165, 
172V * ' 

The recognition of the various r^re earths is 
a matter of no little delicacy. Here spectroscopy 
in its several modifioatio?is renders the greatest 
service. In endeavouring to ascertain b^ this 
means what substances are present in a mineral 
containing rare earths, chemists may employ 
either the spark-spectrum, the absorption-spec- 
trum, or the incandescence- or the phosphores- 
cence-spectrum. They ma> further apply any of 
these tests either at once to the original matter, or 
to some of its portions after a partial separation 
has been effected by chemical treatment. Tne 
question of course arises, how are we to know 
when we have obtained any one earth separated 
from all other bodies, tmd absolutely pure ? In 
the case of those earths and their solutions which 
present an absorption-spectrum, e,g. didmia, 
samaria, holm'ia, erbia, <ko., the writer has shown 
that as an element approaches simplicity the 
absorption-spectrum of its solutions will b^me 
less and less complicated ; hence it would appear 
that when absolutely free Jrom its associates, 
each element would have an absorption-spectrum 
I of great simplicity, in many cases consisting of 
one band only (the * one band, one element * 
hypothesis). But as certain earths, e^. lanthanl^ 
mosandra, philippia, soandia, terbia, < 1 ^ 0 ., give no 
absorption-spectra, this test is not applicable in 
all cases. 

Great caution is required in drawing con- 
clusions from the examination of spectra. Con- 
cerning the influence of one body upon another 
little is yet known, but that little is of sufficient 
importance to make us very careful how we in- 
terpret absorption-spectra when not corroborated 
by chemical results. Lecoq de Boisbaudran a. 
J. Lawrence Smith have pointed out some im- 
portant modifications produced in absorption- 
spectra by the presence of an excess of acid in 
the solution (C. R. 88, 1167). Soret subsequently 
verified these obserj,ation8. Brauner and others 
have put on record experiments on mixing solu- 
tions of didymium and samarium. They find 
in the case of a didymium solution showing the 
group of three bands, 476, 469, 428 [1/A* 480*4, 
441*3, 454*6], that, by adding a dilate solution 
of samarium, these tmee bands vanish, without 
the appearance of any of the sajiarium bands, 
until a certain proportion is reached, when the 
samarium bands gradually come into their places 
(Brauner, O. J. 43, 286). 

Many of the earths that do not yield solutions 
giving absorption spectra can be made tq, give 
characteristic' spectra by phosphorescence. This 
is known as the * radiant matter ’ test. When the 
spark from a good induction-coil traverses a tube 
having a fiat aluminium pole at each end, the 
appeaiunca of the spark changes acoordinjS to 
the degree of exhaustion. If atmospheric air is 
the gas under exhaustion, at a pressure of about 
7 mm. a narrow black space is seen to separate 
. the luminous glow and the aluminium plate 
connected with the negative pole of the in- 
duction-coil. As the ex^ustion proceeds this 
dark space increases, until at a pressure of about 
. 0*02 mm. the dark space nearly fills the tubet 
the luminous cloud showing the presence of 
residual gal has almost disappeared, and the 
molecular discharge from the negative poU 
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begins to ^xeite pboephorescence on the glass 
where it strikes the side. There is a Tery wide 
^fferenee if the degree of exhaustion at which 
▼ariouB substances be^n to phosphoresce. 
Under the influence of*this discharge of * radiant 
matter/ a great many substances emit, more or 
less intensely, a phosphorescent light. On 
examining this light in the spectroscope, most of 
these bodies give a faint, continuous, spectrum 
with a more or les| decided . concentration in 
some one part, the superficial colour of the 
phosphorescing substance depending on this 
preponderating emission in one or other part of 
the spectrum. Sometimes, but less commonly, 
the spectrum of the phosphorescent light is dis* 
continuous. ^ 

If we examine the rare earths by this 
‘radiant matter* test we find ^ey present 
phenomena of a striking character. Some of 
them remain unaffected, and are^thus at once 
referred to a distinct group. Others, such as 
thoria, do not phosphoresce and offer great ob- 
struction to the passage of the spark. Other 
earths become very phosphorescent and vary 
greatly in their power of retaining a residual 
phosphorescence. On examining phosphor- 
escent earths glowing in a vacuum tube, the 
writer found remarkable differences in the dura- 
tion of this residual glow. Some of the earths 
remain luminous for many minutes after the 
cessation of the current, while others cease to 
phosphoresce immediately on the stoppage of 
the current. Take the case of yttria. This 
earth, the writer finds, can be resolved by 
chemical treatment into a series of simpler 
bodies of unequal basicity, to which he has given 
the provisional designations of Ga, Gi3, GS, GC» 
G17, and Sy. The after-glow of these b(^ies 
differs somewhat in colour from that which the 
earth exhibits while the current is still passing. 
The spectrum of the after-glow also shows that 
some of the lines are missing. In the electrical 
phosphoroscope— an instruiftent similar to Bec- 
qnerel'sphosphoroscope, but having the substance 
acted on electrically instead of by direct light — 
the different bands of the new constituents of 
yttria (v. infra) do not all appear at the same 
speed of rotation. At the lowest speed the double 
greenish-blue band of GjS is first seen, followed 
next by the darlf-blue band of Ga. As the velocity 
increases there follows the bright citron -yellow 
band of G8, and as the utmost speed approaches 
the red band of GC is seen, but not without diffi- 
culty. As another instance, ft lanthanum sul- 
phatetwith traces of Sm as impur4y, along with 
a little lime is examined in the phosphoroscope, 
the band of Of is visible at the lowest speed; G8 
follows at an interval of *0035 second, end the Ga 
band immediately afterwards. All the earths of 
the yttrium and samarium groups jrield mscon- 
tinuons spectra when submitted to ttie induction 
discharge in vacuo, 

A modification of plMspborescence-spectro- 
loopy is produced by the previous addition of 
other eart^ to the specially phosphorescent 
earths. Lime exerts a remarkable action. By 
itself, it phosphoresces with a continuous spec- 
trum, while yttria phosphoresces with a discon- 
tinuous spectrum. But if these two bodies are 
mixed together, the phosphorescing energy of the 
lime does not extend over the whole speotram, 


but concentrates itself in strengthening the yttria 
bands. These bands beopme broader, but at the 
same time less sharply defined, in proportion ga 
the lime is increased in qitantity. Lime also 
brings out the phosphorescent bands of samaria. 
It also suppresses the sharp line 88, the most 
striking feature in the phosphorescent spectrum 
shown by pure samarium sulphate. On Ute other 
hand an addition of * old * yttria deadens the other 
lines of samaria, but brings out the line 88 more 
strongly. Lanthanum sulphate in the ' radiant 
matter’ tube phosphoresces with a reddish colour. 
If lime is added to lanthanum sulphate the phos- 
phorescence changes its colour from red to yellow. 
Lime also brings out the bands of yttrium and 
samarium if these are present as impurities. 80 
sensitive is this test that it will show the pre- 
sence of one part of yttria or samaria in more 
than a million parts of lime. When G8, Ga, 
and Gi9 are present in small proportions with 
lime the bands of G8 and Ga b^ome intensified, 
but a dark space appears instead of the mreen 
band of G3. Hence if only a small trace of G3 
is present in lime the green band is not only 
obUterated, but the quenching action suppresses 
that part of the continuous lime-spectrum which 
has the same refrangibility as the G3 line, and 
thus gives a black space in the spectrum. 

There are many instances of the modifica- 
tions induced in the normal spectrum of one 
earth by the admixture of others when treated as 
anhydrous sulphates. One of the most striking 
instances is that of a mixture of samaria with 
yttria, sinco the presence of even 40 p.o. of 
yttria practically obliterates the spectrum of 
samaria. The most minute proportion of lime 
added to samaria causes the sharp line at 
269 to vanish, whPe at the same time it 
much intensifies the other bands (ZV., pt. ii. 
1885 ; C. B.t June 15, 1885). The action of 
lime upon yttria is of great use in detecting very 
minute traces of this earth when in admixture 
with elements which would otherwise prevent Hs 
phosphorescence. 

Alumina is also active in iriduoing new 
spectra when mixed with the rare earths. A 
moderate amount of fractionation has enabled 
the writer to penetrate beneath the veil of red 
phosphorescence observed in crude alumina and 
to see a complicated sharp-line spectrum {C.N,, 
56, 62, 72). Tne new body of which glimpses have 
been obtained is probably one of the unknown 
earths in decipiaf since the new siiectrum may 
be fairly reproduced by adding one of the frac- 
tionations of decipia to alumina. Hence, it will 
be seen that the performance of a long series of 
check and counter-check experiments often be- 
comes mecessary before the presence or the ab- 
sence of any particular earth can be inferred. 

The quantitative separation of the rare metals 
is much more difficult than their mere recogni- 
tkyfi. These substances are not linked to one 
another, or ta other elements with which they an 
associated, by any strong affinities, but they an 
nearly identical in their behaviour and proMr- 
ties. Hence we have so far been unable to find 
§ ny reagent or any mode of treatment which al 
once quantitatively separates one of these sub- 
stances from all the others. We an therefon 
obliged to have recourse to tedious, proeesses of 
fractionation. 
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In attempting to enumerate or desoribe the separate a mixture ot two bodies into two parts^ 
rare metals, we meet with the additional diffi- just as the addition of a reagent onb divides a 
oulty that the unitalj character of man; of mixture into two portions, a precipitate and a 
tbem is still a matter of extreme doubt. solution. These oivisions wifi be effected on 

Several of the rare metals will be found de- different lines according to the reagent emplojed. 
scril^d in thehr proper alphabetical order in this Thus, if we add ammonia to a mixture we ma; 
c Diotionarj, e.g. beryllium, cerium, didyinium,^ get a separation into two parts, but if we add 
Many of these, as will be seen below, are pro- oxalic acid to the same origmal solution wo split 
bably Capable of being further split up, but as up the mixture differently and obtain two omer 
they ^ are frequently mentioned in chemical parts. Thus, if we crystallise a solution of old 
treatises and memoirs their description as at pre- didymium, as was done b/Auer von Welsbach, 
sent, or lately, known has been found necessary, we divide its components into neodymium and 
There are certain other metals which are praseodymium. But by fusing didymium nitrate 
still under discussion, e.g, decipium, philippium, we divide its components in a different way dnd 
holmium (Soret’s X), and dysprosium. Boscoe obtain different products. Now, it is clear that 
has indeed proved that philippium is a mixture so long as by different modes of attack we ob- 
oi terbium and yttrium, and the experiments of tain different products* wo have not yet reduced 
the writer have confirmed his results ; but until the original substance. to its ultimate elemeuts, 
we know more about the constitution of terbium we have not^et reached bed-rock, 
and of yttrium, both of which are undoubtedly We find Niat a compound molecule may 
compound bodies, these experiments do not carry behave as an element, as has been shown in the 
us much further. Samarium is also identical case of old didymium. Chemists have a certain 
^ _ Fio. 1. — ^Abtorption-spocirum of Didymium. 
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with a body which other chemists have named 
* yttrium 

It has been mentioned elsewhere that the old 
didymium, after the elimination of Dclafon- 
taine^s decipium, was found by Lccoq de Bois- 
baudran to contain another body, which he 
named samarium, characterised by the bands 
of Delafontaine’s decipium, together with two 
additional bands (c/. figs. 1 and 2). After the 
removal of these bodies the residual didymium 
wffs split up by Auer von Welsbach into the two 
bodies, neodymium and praseodymium, the ab- 
sorption-spedcra of which arc shown respectively 
in figs. 8 and 4. It will he observed, however, 
that two of the bands of old didymium are not 
to be found in the neodymium and praseodymium 
spectra taken conjointly. Hence it becomes ex- 
tremely probable that there exists a third body 
distinct from neodymium and praseodymium to 
which one of these extra bands, or possibly both, 
is due. This probable metal the writer has pro- 
visionally named Da. But we still encounter the 
question whether neodymium, praseodymium, 
and Da are ultimate elements, or are capable of 
still further scission. The researches of several 
investigators point very decidedly in th& latter 
direction. Thus Nilson a. Kruss in 1887 appear 
to have obtained from didymium no fewer than 
nine bodies, each of which may possibly prove 
to be an element. These bodies have been pe6- 
visionally named by the discoverers bia, 

Di8, Dk, Dif^, Did, Dii, and Div. * 

It seems to the writer that neodymium and 
praseod^ium are simply the products into 
which the original didymium is split up by one 
particular mode of attack. Any single chemical 
operation, whether it be crystallisation, pre- 
eijpitation, fusion, partial sedution, do., can only 


number of reagents, operations, or processes in 
regular use, and if a substance resists all these 
and otherwise behaves as a simple body, they 
call it an element. But for all this it may prove 
to be a compound. Hence, we may legitimately 
pause before conceding to neodymium and praseo- 
dymium the rank of elements. We need some 
criterion for an element which shall appeal to 
our reason more clearly than the old untrust- 
w’orthy characteristic of having not as yet been 
decomposed ; and to this point chemists would 
do well to turn their most serious attention. 

Fio. 8.— Ab8orption-8p6otruin of 

Deolpium (De BoisbaadraajL 



In samarKim the writer, by means bif the 
* radiant matter * test, has recognised four bodies, 
named provisionally B8, Gf, Qy, and O^. Very 
similur observations seem to prove that, like 
didyniium and samarium, erbium, holi]riuni« 
thulium, dysprosium, Ac., are compounds of 
mixtures of a number of closely allied bodies. 

In order to ascertiyn the existence of sup- 
posed new elements chemists have proposed at 
a test that certain absoiption-bands seen in 
different solutions follow ^e same variations of 
intensity. If this is the case we may infer that 
they are all oharacteristio of one and the same 
substance. ^ But if one of the bonds dies out 
while others remain unaltered w« may jodge that 
two or more distinct bodies are preisiiV 
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In erHtim the writer hai 4etected two bodies, bodies, provisionally named Xo, X0, Xy, XB, By 
which he has oharaoterised by their absorption submitting Soret’s a to IJractional preoipitation, 
bands A650*and A498. Kriiss a. Kilson apply and examining the fractions spectroscopioalljf, 
apparent to the same bodies the names Lecoq de Boisbaudran found that thfs X, other- 
Bra and Mr0, To oblate all confusion it must wise holminm, consisted of at least two elements: 
be remembered that the name * erbia ’ has been one of these he has named dysprosium, reserving 
given to two bodies which are not identical, the name holmium for the residne^left after the * 
The substance which ten years ago was called elimination of the dysprosium. The absorption- 
erbia, and which was then supposed to be the spectrum of dysprosium shows four bands, 
oxide of a simple metal, has been resolved by A 451 475, 756*5, and 427*5. The absorption- 

the investigations of Delafontaine, Marignac, spectrum of what may be called new holmium 
Soret, Nilson, Cldve, Brauner, and others into is shown in iig. 8. What relation this new hol« 
ah least six distinct earths. Three of these — mium bears to any of the components observed 
Bcandia, ytterbia,andterbia — give no absorption- in the original spectrum of holmium by Krdss 
spectra, while three others — erbia (new), holmia, and Nilson is not as yet determined, 
and thulia— give absoi’ption-spectra. The first The writer (Pr.40,502) obtained an earth by 
to question the elementary character of old repeated fractionation, in which one of the bands 
erbium was Delafontaine (O. H, 87, 659 ; C, N, ascribed to dysprosium, that namely at A 451*5, 

38, 202). He obtained from it and described was very strong, though the others were absent, 
philippia, a yellow oxide having^ strong band As de Boisbaudran regards the bands A 476 and 
in the violet (A400 to 405), a broad black absorp- 451*5 as both belonging to dysprosium, and as the 
tion band in the indigo-blue (about A450), two earth obtained gives A 451*5 strong but with 
rather fine bands in the green, and one in the red. scarcely a trace of A 475, dysprosium consists of at 
The history of philippium is very instructive, least two simpler bodies. Kriiss and N ilson in fact 
Soon after Delafontaine* sdiscovery, Soret (G. R. resolve it into three bodies to which they have 
89, 621 ; C. N. 40, 224) stated that he was un- given the provisional names XC» Xe, X)}, and de 
able to identify * Soret’s X ’ with Delafontaine’s Boisbaudran gives the absorption-spectrum of 
philippia, the latter being characterised by an dysprosium as shown in fig. 9. 
absorption-band in the blue occupying the same Simultaneously with the discovery of holipia, 

place as one of the erbia bands. In 1880 De- CUve announced the separation of a second e^h 
lafontaine (C. R. 90, 221 ; C. N. 41, 72) de- from erbia, which he called thulia. Its absorp- 
scribed ten new earths as present in gadolinite tion-spectrum consists of a very strong band in 
and samarskite, viz., mosandra, philippia, ytter- the red A 680 to 707, and one in the blue A 464*6 
bia, decipia, scandia, holmia, thulia, samario, (fig. 10). The ultimate, character of thulium is 
and two others to which he did not assign names, by no means established. Kriiss and Nilson re- 
lle concluded that the properties of philippia solve it into two bodies, Tma and TmjS. Never- 
were identical with those of Soret’s X and of theless the atomic weight of thulium has been 
Clove’s holmia, and proposed that the name hoi- determined as 170*7, and the composition Tm..,0, 
mia should bo set aside in favour of philippia. has been assigned to its oxide, determinations 
In C. R. 91, 328 (also C. N. 42, 185), Cldve re- which for the present must .bo regarded as pro- * 
peated his earlier assertion that philippia was mature. 

not identical with Soret’s X or holmia. Dela- Farther, it must be mentioned that the spec- 
<fontaine then withdrew aB he had said about trum of old erbium has two faint bands, one at 
the absorption- spectrum of philippium and de- A 660 and a second broader one at A 493 (fig. 11). 
cided tha^it had no absorption-spectrum at all These bands are not to be found in the spectrum 

( Archives de Oeh4ve [33999, 16). Lastly Boscoe of holmium, thulium, dysprosium^ or the new 
0. J. 41, 277) gave an elaborate account of erbium (fig. 12). In a long-continued froctiona- 
the earth metals in samarskite, proving philip- tion of the erbia group of earths, conducted 
pia to be a mixture of yttria and terbia. The with an ample supply of the old erbia, the writer 
present writer, after prolonged chemical exami- finds an earth giving these tw’O bands concen- 
nation of these earths, has come to a similar trated at one end, the barxds becoming stronger, 
conclusion ; but a spectroscopic examination of while at the same time two other bands make 
the earth left on igniting s^me very carefully their appearance. This phenomenon indicates 
purified crystals of philippium formate, tested the existence of another earth as yet unknown, 
in tfke radiant matter tube, has«Bhown that in belonging to the erbium group, 
the separation of Delafontaine’s *pbilippium’ We next come to the yttrium group, com- 
the yttria undergoes a partial fractionation. prising the metals yttrium, terbium, gadolinium. 
Shortly after the announcement of philip- yttex^ium, scandium, mosandrium, columbium, 
pium, Soret (C. B, 86, 1062) described gn earth and rogerium. Of these yttrium, terbium, ytter- 
whioh he provisionally named X. It was sub- bium, and scandium form the subject of distinct 
sequently found to be identical with Oldve’s articles in this Dictionary, 
holmia (O. R, 89, 479 ; O. N. 40, 125). The ab- » « Columbium and rogerium were discovered la 
sorption-spectrum of this earth is marked by a the samaeskite of North Carolina by J. Law- 
very strong band in the extreme red (A 804), rence Smith in 1879, but nothing fuller hat 
two characteristic bands in the orange and green been published ooncerninr; them. This colnm- 
(A 640 ^4 ^nter lines ip the more bium is perfeotlv distinct from an element smne* 

refranmblc part of the spectrum, and a number^ times called columbium, but better known at 
of bands ip &e ultra violet (see fig. 7). The claim tantalum. 

of holmium to rank as an elemeniPhas been dis- Mosandmm was also discovered by J. L» 
puted by Nilson and Kriiss, who assert that it Smith, and has been the subject of a little con- 
consists of, or at least contains, four distinct troversy. Delafontaine pronounced it a mixture 
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248 METALS, RARE. 


of terblozD, yttriam, erbuim, didymiom, and 
philippiam. In November 1878 and in Sep- 
teiT^ber 1879 Smith reasserted the elementary 
eharaoter of niosan^drum. He states that its 
compounds are of a deep orange oolour, that its 
^double potassium sulphate is not easily soluble, 
and that its equivalent weight is 51*2. No re- 
cent and conclusive investigations on this alleged 
metal have appeared, and its existence in 
the meantime be regarded as exceedingly doubt- 
ful. 

Decipium has been considered as holding an 
intermediate position between the didymium 
and the yttrium groups of rare metals, but its 
elementary character is very questionable. It 
hu not formed the subject of any recent re- 
searches. It is said to show a characteristic 
absorption band about A 416. 

Gadolinium, otherwise known as the Ya of 
Marignac, gives no absorption-spectrum. In the 
writer’s investigations its phosphorescence spec- 
trum was found to consist of those of two of the 
constituents of yttrium, which will be mentioned 
below. 

Yttrium proves to be an exceedingly complex 
substance. The body to which all chemists would 
have applied the name yttria as recently as four 
years ago may be split up into possibly six, but 
certainly five, bodies, Ga, Gj8, G5, G^i and Ov, 
two of which, 0/3 and G^, are also met with as 
the components of gadolinium. Hence it is con- 
venient to speak of the original substance as 
*old yttria’ and to remember that such is the 
substance to which everything written concern* 
ing yttria prior to 1885 will be found to refer. 
Fig. 13 shows the simple phosphorescence spec- 
tra of the several components into which yttria 
may be split up by fractionation. If these com- 
ponents are taken in the order of their apparent 
< basicity — the chemical analogue of refrangibi- 
lity— the lowest of those constituents gives the 
deep-blue band Ga : then follows a strong citron 
band^ 08, which increases in sharpness as it 
becomes more separated from its associates un- 
til it may be caUed a line ; then a red band, GC; 
then a crimson band, Gv ; and, lastly, very close 
together a pair of greenish-blue bands, 00, 

The diagram, fig. 14, shows a series of nine- 
teen phosphorescence spectra obtained from a 
prolonged examination of *old yttria.* The 
central spectrum, j, is approximately that given 
by crude ' old yttria,’ though this differs slightly 
according to the mineral from Which the old 
yttria is extracted. After a time fractionation 
splits up the earth j into two earths here marked 
1 and x, givi^ slightly different spectra. Frac- 
tionating I gives B and j, while k on fractionation 
fields J and l. It must not be thought that there 
IB so great a difference between any two adjacent 
spectra as Is here shown. To make the diagram 
accurately represent what is actually seen in the 
laboratory it would be necessary to place between i 
each of th^ nineteen spectra about l,b00 inter- 
mediate spectra. Beginning at the extreme* red 
it will be s0en Uiat a strong band at A647 [1/ A* 
239] is at its maximum intensity from o to x, 
when it rapidly disappears and is not seen be- 
yond 0 and X. The component giving this band 
the writer names provisionally On* .The next 
band in the~ X689 (1? X* 245] riches its , 
maximum at i or even higher, and fades out be- 1 


tween x and L. Hie band at a 6I9 [1/ A* 26l] 
has its maximum between z and o,,. dying out 
rapidly below but being more persistent above. 
It is called G^- Then comes an extremely sharp 
band a 609 [1/ A* 269] which appears to belong 
to an earth absent in gadolinite but present in 
samarskite and a few other minerals. Its 
greatest brilliancy is between b and x, and on 
either side it dies rapidly away. For this the 
writer proposes the name SC. Then follows a 
double orange band, and its two components, 
though very closely united, are probably capable 
of separation. The maximum brightness of the 
first component A603 [1/ A^ 275] extends from o 
to the top of the figure. The second component 
A597 [1/ A‘ 280] begins t j fade about q, and is at 
its greatest brilliancy at the highest spectrum 
shown on the figure. This band occurs almost 
isolated in a specimen of crude lanthana, and 
may bo provisionally called Gc. Next follows the 
citron, or G3 band, A674 [1/ A® 305*5] which is 
the most prominent feature in the spectrum of 
old yttrium. This band extends with scarcely 
'diminished sharpness from o to s ; above o it 
fades rapidly and disappears above n. Then 
follows a double green band separable into two 
components. The first of these, A5C8 [1/ A® 310] 
is nearly absent in a, reaches a maximum at d, 
and disappears at k. The second member of 
this green pair, A5G3 [1/ A® 315] has its maximum 
at A and extends only to ii. The substance pro- 
ducing this pair of bands may be called for the 
present Gy. Then follows a pair of bright green 
bands which so far show no signs of dividing. 
They begin at b, reach a maximum at x, and 
continue with scarcely diminished brightness to 
Q. The body giving this double green band is 
remarkably persistent and may provisionally be 
called GA Next comes a dark interval followed 
by a broad, hazy, double-blue band, with its 
centre at A482 [1/ A-’ 430*6] ; this band appears 
at F and grows brightj^ to the last fraction at s. 
The substance to which it is due is called Ga. 
Lastly, at A456 [1/ A® 481] appears a deep violet 
band beginning at about q and brightening as 
we proceed lower down. In some samples of 
I ytterbia, supposed to be pure, this band is in- 
tensely brilliant, but it is absent in a specimen 
received from Nilson and considered by him to 
be perfectly pure. Hence it is probably due to 
another new body which may be provisionally 
named Sy. 

* It must be remarked that the writer’s frac- 
tionations have been carried far beyond fhe 
limits shown indhe diagram. Fractions above 
A and below s afford evidence that the process of 
differentiation has not yet reached its utmost 
limit. * 

On thf3 left side of the diagram will be seen 
chemical symbols attached to some of the spectra. 
Thus the top spectrum, a, is the one shown by 
•^aamarium. At n is the spectrum of Marignac’s 
Ya, or gadolinium, h bH^ws the spectrum of 
mosandrum, and l that which it generally pro- 
nounced to be pure yttrium. A careful study of 
this diagram will lead the ooserver to condude 
that samarium, gadolinium, mosandrum, and 
yttrium are not true chemical elementa but com- 
pounds, or pefhapa vary intimate -miitorei, of 
oert^n simpler bodies. For thdM boditi th# 
Hutiie * meta-elements * It proposed (W. Crookes, 
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B. A. Blrmii^ham Meetkig, O. JV. 54, 156 ; i be a complex body, and recognlsei in It three 
Krfias a. Nilson.B. 20, 2184 and O, N, 64,71, 85, distinct lubstancea which he names Za, Z/S, and 
185 | 142 ^ 154 , 165, 172 ; Marignac, Archives des * new yttria * (C. 103, 627)* It is posi^ible 

* Fie. 14.— PboapborMoence-speotra of oomponenti ol * Old Yttria.' 



The ttale Is ^ 

Beknces PhysiqueB, 16, No. 5 and O. N, 57 ; W. I that Za is G8, and that Q$ and ZB areldentleal, 
Croolusi, Pr, Feh. 10, 1887). though de Boisbaudran now regards the latter 

De Boisbandran likemse dnds yttrium to | body as terbia (0. B. 102, 395, 
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The right of the * new yttria * to bear this 
mame is in the highest degtee questionable. De 
Soisbaudran assigns tq it an atomio weight olose 
upon 89| and states that it has a oharacteristio 
•spark-spectrum but gives no phosphorescence- 
iSpectrum either ih the radiant matter tube or by 
ihis reversion-pfooess. It evidently cannot be 
(regarded as the old yttrium freed from impuri- 
ties, since the purest specimens of such yttrijum 
(give a phosphorescence-spectrum in vacuo of 
isuch remarkable intensity that it cannot be due 
(to mere traces of impurities. Qo, Gi9, d;o., can 
no more be spoken of as impurities in old yttrium 
tthan can neodymium and praseodymium (as- 
isuming them to be elementary) be viewed as im- 
gpuriUes in old didymium. 

Marignac's Ya is probably a compound. The 
writer recognises in it two at least of the con- 
stituents of yttrium, G/3 and OC 

A. E. KordenskjOld gives the name oxide of 
gadolinium (a totally different body from Marig- 
nac*s Ta, or gadolinium) to the mixture of earths 
in mdolinite which are precipitated by ammonia 
and oxalic acid, but not by sulphate of potash. 
Thismixture consists of yttria, erbia, andy tterbia. 
A very interesting point is that however different 
the minerals from which it has been obtained, 
and however the percentage of the rare earths 
varies; the equivalent weight of the mixture is 
always approximately the same, viz. 261*9. This 
value is determined by transforming a weighed 
quantity of the oxide into sulphate by digestion 
with dilute sulphuric acid, and driving off excess 
of water and acid by heating to incipient red- 
ness (NordenskjOldiG. R. 102, 795; W. Crookes, 
0.17.54,239). 

On the other hand, commenting on this, De 
Marlgnao shows that there is sometimes a varia- 
^ tion of 15 p.o. in the equivalent weights of these 
^ natural mixtures of rare earths (De Marignac, 
Arch, des Sci. Phys. 17, No. 6). 

We have therefore some thirty bodies of 
which the so-called rare metals are composed, 
9 T, at least, which they contain ; and a variety 
ol facts points to^he conclusion that we have by 
no means come to the end. Several even of the 
new bodies give signs of a capability of further 
splitting up, if they are examined with sufficient 
nicety and persistence. It is far from unlikely that 
when the various methods of research known as 
fractionation have been more generally applied 
wt may have to deal, not with tl\jrty, but with 
nearer sixty, unknown bodies. 

But whatever may be the number of these 
bodies the question must be raised, What are 
they ? Are they each and all independent ele- 
ments 7 We have certainly no good a priori 
grounds for assertinu that the number of Ele- 
ments now recognised is not capable of consider- 
able extension. But before any body can bo 
accepted as simple it should certainly undergo 
a very severe scrutiny, more severe than any of 
these newly-discoverM bodies has yet unaergone. 
The case of didymium is here a warning. * It 
had been closely examined bv some of the ablest 
chemists in Europe, it had been freed from 
several foreign bo^es, its atomio weight had 
been established, when a novel mode of examina- 
tion. proved its compound nature. 

landing therefore the completion of a series 
pl investigations, chemical and optical, which 


.will probably ocoup/ several generations of 
chemists, it may be safest to call these recently 
observed bodies not, as yet, elements, b^t quasi- 
or meta- elements. Our notions of a chemical 
element have been enlarged; hitherto the ele- 
mental molecule has been regarded as an aggre- 
gate of two or more atoms, and no account has 
been taken of the manner in which these atoms 
have been agglomerated. The structure of a 
chemical element is certainly more complicated 
than has hitherto been supposed. We may 
reasonably suspect that between the molecules 
which we are accustomed to deal wiGi in chemi- 
cal reactions, and the component or ultimate 
atoms, there may intervene sub-molecules, sub- 
aggregates of atoms, or meta-elements, differing 
from each other according to the positions which 
they occupy in* the very complex structures 
commonly knowi^as didymium, yttrium, and the 
like. W. 0. 

! HETAMEBISH. This term is generally ap- 
plied to those oases of isomerism wherein com- 
pounds show identity of elementary composition, 
but belong to different types or classes (o. Iso- 
MERisn, pp. 79, 80, 81, 88). 

METEORITES. As regards composition, 
meteorites have been divided into two classes ; 
those which consist for the most part of metals 
only, and those which are ohiefiy composed of 
silicates, sometimes accompanied by unoxidised 
iron and nickel. Iron and nickel are the prin- 
cipal constituents of those meteorites which are 
mainly metallic. The quantity of Fe varies 
from 80 to 95 p.c., and of Ni from 6 to 10 p.o. 
Co occurs in many meteorites, varying from a 
mere trace to 2 or 3 p.c. ; the other metals found 
in small quantities are Sn, Mn, Cr, and Cu ; 
small quantities of Fe-Ni phosphide, and also 
carbide, phosphide, silicide, and sulphide of Fa 
are also frequently found in metoUio meteorites. 
The silicates which form the chief constituents 
of meteorites of the s^ond class are silicate of 
I Al, Ca, and Na (labraaorite), silicate of Ga and 
Mg [augite)^ and silicate of Fe and Mg (olivine). 
These silicates are often accompanied by nickel 
and iron, also by iron pyrites, and sometimes by 
chrome-iron, and magnetic oxide of iron. 

M M P M. 

XETHACBYLIC ACID U. ‘ 

CH.:GMe.COgH. a-Methyl-acrylic acid. [16^« 
(160*5® i.V.). S.G. V 1*0168 (Bruhl, B. 14, 
2800). Mp- 1*4314. Bo, *86 07. 

* Occurrence.- In small quantity in Roman oil 
of chamomile (Kopp, A. 195, 82). 

Formation.—!. Obtained as ethyl ether by 
the action of PCI. on oxy-isobutyrio Pdi- 
methoxalic ’) ether CMe^(OH).C 05 ,Et (Frankland 
a.Duppa;0.j:i8,133; A. 186, 12; Paul, A. 188, 
52).— 2. By the action of fuming MBr on citra^ 
conic acid, mesaconio acid,.or citraconic anhy- 
dride, the resulting bromo-pyrotartario acid 
< being boiled with cono. NaQHAq (Pittig, A. 188, 
95 ; B. 10, 517).— 8. By boiling citra- and mesa- 
chloro-pyrotartaric acid with alkajlis (Prehn, A. 
188, 42). — 4. Together with ojey-iftobutyrio acid, 
by boiling a-bromo-isobutyric acid (1 pt.) with 
wkter (25 pts.) (Thomson, A. 200, 86). 

Preparation^ OUxBOonio anhydride is mixed 
with a saturated solution of HBr f2 vole.) at 0®. 
In a few days a mass (A crystals of citra-ororoo* 
pyrotartario acid is got These are eoUeoted, 
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boiled with Na^COa, acidified with HOI, and dis- 
tilled. The distillate is nentralised OaCO,, 
filtered, evaporated to dryness, and mixed with 
HGl. Methaorylio acid separates as a light oil 
(Fittig a. 0. Kolbe, J^pr. [2] 26, 872). 

Properties . — Long prisms (from water), with 
strong but not unpleasant odour. V. sol. water, 
T. e. soL alcohol and ether. 

IUactions.—l. Bromine forms di-bromo-iso- 
butyric acid. — 2. Potash-fusion gives hydrogen, 
formic acid, and propionic acid (F. a. D.). — 
8. Sodium-amalgam reduces it to isobutyrio 
acid. — 4. Cone. HIAq forms, in the cold, iodo- 
isobutyric acid crystallising in tufts of prisms. — 
6. Methacrylic acid dissolves easily in fuming 
HBr even at 0°, the sqlution, after some time, 
depositing a crystalline addition-product and a 
thick oil (Paul, B. 9, 122). — 6. Bromine forms 
CH,^r.CBrMe.CO.^H. — 7. On confact with cold 
cone. HClAq or by heating at %30°, it is con- 
verted into an amorphous (? polymeric) modifi- 
cation. The ammoniacal solution of this sub- 
stance gives white pps. with Ba and Ca salts. It 
is not altered by cenc. HjSO, and HNO3 (Fittig 
a. Engelhorn, A. 200, 70).— 8. Hypochlorous 
acid forma chloro-oxy isobutyric acid [107®] (c. 
236°) (Melikoff, Bl. [2] 41, 311). 

Salts.— GaA', : tufts of long needles, v. sol. 
water. Appears to change on keeping to a salt 
of the polymeric acid (v. Beaction 7).— AgA': 
needles (from boiling water); scarcely affected 
by light. Suddenly decomposes at 100°. 

Constitution. — Inasmuch as the di-bromo- 
iso-butyric acid, formed by the addition of 
bromine, is converted by boiling water into a 
bromo-oxy-butyric acid that can be reduced to 
a-oxy-isobutyric acid, (CH3)2C(On).CO.^, it is 
clearthat methacrylic acid isnotCH.CHMe.CO..H 
but CH2 -CMo.CO,H. 

i2e/erenc«5 . —Bromo- and Ciiloro- meth- 

▲GBYLIC ACIDS. 

METHACTL-BBOHIDE v. Buosio-acktonb. 

. METHJEMOGLOBIN v.*11;emoolobin. 

METHAMIOO- v. Methyl -AMIDO-. 

METHANE GH,. Marsh gas. Methyl hydride. 
Light carburetted hydrogen. Mol. w. 10. ( — 155° 
to — 160^). ( — 131°) at 6*7 atmospheres ; - 73*6° 
at 66*8 atmospheres (Wroblewsky, C. R. 99, 136). 
S.G. (air « 1) ;653 (Regnault, 0. B. 36, 676). S.G. 
(liquid) -416 at -164° (Olszewski, P. [2] 31,68). 
S.H. -693 (R.). fio - 1*000412 (Grouillcbois, G. B. 
67,692). H.F.p. 21,760. H.F.v. 21,170 (Thom- 
sen, Th.). H.C.p. 213,500 (Berthelot, A. Gh. [6] 
23, 179). S. *06449 at 0° fBunsen, A. 93, 18). 
fi. fhlcohol) *623 at 0°. Critical temperature : 
—78*6° (Wroblewsky); -99*6° (Dewar, P. M. 
[8] 18). Critical pressure : 66*8 atmospheres 
(Wroblewsky). • 

The bubbles of gas gi^n off by 
iecaying vegetable matter in stagnant pools con- 
sist of marsh gas, CO,, and nitrogen. It often 
escapes into coal mines, where it is known as< 
fire-damp, since it fofms an explosive mixture 
with air. It escapes from the earth in various 
places, as in Italy, North America, and especially 
at Baku on the Oa^ian. It occurs among the 
roducts of distUlation of wood, peat, coal, an4 
ituminous shale, constituting 86 to 40 p.o. of 
•oal gas. Methane occurs also in the intestinal 
gases. It occurs also among the products of the 
passage of ethylene (Morton a. Moyes, Am. 8, 


862) and other gases through a red-hot tube. 
The gaseous product ob^ined hy heating ethyl- 
ene at 400° contains 86 p.c. methane and 40 mo. 
ethane (Day, Am. 8, 1531. • 

Formation.-—!. By the action of potassium- 
amalgam on CG1« in presence of water (Begnault). 

2. By passing a mixture of CHOI, or COl, an^ 
hydrogen through a red-hot tube (Berthelot). — 

8. By the action of powdered zinc on chloroform 
dissolved in aqueous alcohol (Sabanejeff, B. 9, 
1810).— 4. By exposing a mixture of GO and 
hydrogen to the action of electricity in an in- 
I duotion-tube (Brodie, Pr. 21, 246).— 6. By the 
action of water on zinc methide (Frankland). — 

6. By the action of sodium on Mel in presence 
of ether (Wanklyn a. Buckeisen). — 7. In small 
I quantity by passing a mixture of CS, and H,S 
I over red-hot copper (Berthelot, A, Ch. [8] 68, 69). 

8. By heating CS, with PH J at 130° (Jahn, B. 
13, 127). — 9. Among the products of the dry dis- 
tillation of barium formate (Berthelot, J. 1857, 
426). — 10. By distilling crystallised sodium 
acetate (2 pts.) with EOH (2 pts.) and quicklime 
(3 pts.) (Dumas, A. Ch. [2] 73. 92). Von Schlegel 
(A. 226, 140) recommends 1 pt.of sodium acetate 
and 2 pts. of soda-lime (c/. Schorlemmer, O. N. 
29, 7). — 11. When river-mud is added to a solu- 
tion of calcium acetate a slow evolution of a 
mixture of methane (2 vols.) and GO, j(l yol.) 
occurs, calcium carbonate being left. C^cium 
lactate undergoes a similar fermentation, the 
gases being evolved in the same proportion 
(Hoppe-Seyler, H. 11, 661). 

Preparation.— By the action of the copper- 
zinc couple on an alcoholic solution of Mel, the 
escaping gas being well washed by a scrubber 
containing a further quantity of copper-zinc 
(Gladstone a. Tribe, C. J. 46, 154). 

Properties. — Colourless gas. V. si, sol. 
water. Much less soluble in alcohol than < 
ethane. Its illuminating power is slight {cf, 

L. T. Wright, C. J. 47, 200). May be liquefied 
by combined cold and pressure (Cailletet, J. 
1877, 221). Methane is not absorbed by aqueous 
KOH or by ammoniacal cuprous chloride. When 
compressed with water below 0° under a pres- 
sure of 80 atmospheres it forms a crystalline 
hydrate, the critical temperature of which is 
21*6° (Villard, C. B. 106, 1602 ; 107, 896). 

Reactions.—!. When passed through a red* 
hoi tube it is for the most part unaffected, but 
a little naphthalene is formed. Electric sparks 
partially conveft it into carbon, hydrogen, and 
acetylene (Berthelot, O. R. 67, 1188). When 
passed over a red-hot palladium spiral it Is 
decomposed, if dry, into carbon and hydrogen, 
and, if moist, into CO and hydrogen (C^uillon, 

C. B. 86, 1197).— 2. It is not attMked by suU 
phurie acid^ by nitric acid, by a mixture of hot 
cono. H3SO4 and HNO„ by PCI, or by chlorine 
in the dark.— 8. A mixture of chlorine (2 vols.) 
^ith*methane (1 vol.) when exposed to sunlight 
presentlyesxplodes. The explosion may also be 
brought about by an electric spark. the mix- 
ture be first diluted with CO, and then exposed 
to sunlight, quiet, chlorination takes place, and 
if excess of chlorine is present ohlorofoim and 
CGI, are formed. A mixture of methane (1 vol.) 
and chlorine (1 voL) exposed to diflusea day- 
light gives methyl chloride. In presence ol 
moisture, chlorine forms HGl, CO„ and OOr-* 
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4. A miiinra of air and methane passed over a 
red-hot platinum spiral yields formic acid (Co* 
quiUoDt C. i?. 77, 444).~5. When mixed with 
niti^o oxide and iiredi by an electric spark CO, 
and oxygen are among the products (Cooke, 
a jy. 58, 130). 

c Cofisiiiuiwn.— That the four atoms of hy- 
drogen in methane are of equal value may be i 
inferred from the existence of only one set of 
methyl compounds. The same thing may be 
shown thus 

From CHHHI we may obtain, by treatment 
with KCy, an acetonitrile CHHHCy which we 
may call * a.* From this wo can obtain 
CHHH.COjH, CHHCLCOaH, CHHCy.CO,H, 
and acetonitrile CHHCyH successively. 
But from CHHCy.CO.jH we can obtain malonio 
ether CHH(COaEt)(COaEt), and thence we can 
get CHCl(C0,Et)(C02Et), CHCy(CO,H)(CO,H). 
and * 7 * acetonitrile CHCyHH successively. The 
three acetonitriles ‘ o,* ‘ /3,* and * y * are then 
foiund to be identical, hence three at least of the 
atoms of hydrogen in methane are of equal value. 
The fourth acetonitrile might probably be ob- 
tained from CH(CO,Et), via CCl(CO.,Et)3, and 
CCy(CO H), (Henry, C. R. 104, 1100). Since 
or* H 

» the product of the action of 
Cl 

on isobutyl alcohol, is the same as 

^^^OC H ’ H 

ethyl alcohol, the carbonyl group is united to 
atoms o! hydrogen of equal value. Now 

from aldehyde we may obtain 

Cl'v H * ! 

^CH silver propionate forms i 

aldehyde we ^ 

* Cl H * 

may also obtain whence : 

ailver.acetate yields c.H,aO>0<CH,- 
These two acetyl-propionyl derivatives of ortho- . 
aldehyde are fodnd to be identical, hence the | 
two atoms of hydrogen in methane which are 
displaced by oxygen in forming carbonyl are of 
equal value. It follows that there are two pairs 
of equivalent atoms of hydrogen in methane 
^euther, A. 205, 203 ; 225, 290). And since 
Henry has shown that three of the atoms of hy- 
drogen in methane are cquivBlent,>H follows that 
the fourth is so also. 

References. — Tetiu - bbomo-, Bbomo - iodo, 
Bbomo-mitao-, Chloro-iodo-, CnLORo-MiTRo-, and 
Tbtra-iodo-, Methane, Bromofubm, Chlobo- 
roRM, lonoFORtf, and Methyl, Methylene, ^nd 
Methentl compounds. In fact, all organic 
compounds may be regarded as derivatives of 


Methane (KekuU). 

MSTHdJni OABBOXTUC ACID is Acbtio 
Acm. 

Methane dicarboxylio acid is Malonxc acid. 
Methaitd trloarbexylio acid CfH^O, t.e. 
CH(CO,H),. Formyl tricarboxylic acid. 
Meihenyl tricarboxylic acid. 

Ethyl ether CH(COJEt),. [29°]. (258°) 
»t 760 mm. (195°-206^) at 140 mm. S.G. [f 
1*100. From sodium o^onio ether, benzene 
imd 01CO|£t (Conrad a. Qathzeit, A.214,81; B. 


12, 1286; e/. Olaisen.B. 21,8897, 8667). Colotl^ 
leas oil. V, sol. alcohol or ether. In a freezing 
mixture, it solidifies to long needles ex prisms. 
According to Michael (J. pr. [2] 87, 478) it 
dissolves readily in dikte NaOH forming 
CNa(C02Et)„ which may ^ crystallised. 

JReactions.-^l. With aqueous KOH at 100* 
it forms HOEt, K^CO, and potassic malohate.~* 
2. Dilute H3SO4 and alcoholic NaOH at 0° also 
form malonio acid, so that a salt of the acid 
CH(C03H)3 has not been obtaihed. — 3. Chlorine 
forms CCl(CO.,Et)3 (Conrad, B. 14, G18). 

Anilide of the di-ethyl ether 
CH(CO^t)..(CONHPh). [124®]. Fioin sodium- 
malonic ether and an alcoholic solution of 
phenyl cyanate (Michael, J.pr. [2] 85,452). 

Nitrile of the di-e'thyl ether v. Cyano- 
malonic ETHER. 

METHANE PHOSPHONIG ACID v. Methyl 

PUOSI'HINR. r 

METHANE - TBI - QUINOLYL - HYDRO - 
IODIDE V. Quinoline IODOFORM. 

METHANE SELINIG ACID v. Selenium 

OROANIO COMPOUNDS. • 

METHANE AULPHINIG ACID CH^SO, U. 
CH,.SO.^. From ZnMe, and SO3 (Hobson, A. 
106, 287). The aqueous solution of the acid 
soon decomposes with deposition of sulphur. — 
CaA'jj (dried at 100®) : amorphous. — BaA'.^ (dried 
at 100°) : cubes, v. sol. water, insol. alcohol. — 
MgA^aq (dried at 100°) — ZnA'.^: amorphous. 
Derivative . — Tri-chloro methane sulphinio 

ACID. 

Methane di-sulphinio ether v. Methylene 

DIETHYL DIBULPHONE. 

MfcTHANE SDLPHONIC ACID CH,SO, U. 
CH,.S03H. 

Formation. — 1, By the oxidation of di -methyl 
trisulphide (Cahoiirs, A. Ch. [3] 18, 258), or of di- 
methyl disulphide (Muspratt, A. 66, 251).— 2. By 
oxidising methyl sulphocyanide with nitric acid 
(S.G. 1*25).— 8. By treating tri-ohloro-methane 
sulphonic acid with solium amalgam (Kolbe, A. 
54, 174). — 4. By heating Mel with aqueous 
KjSO, at 120® (Colman, A. 148, 101). 

Properties . — Syrup which decomposes above 
130®. Potash-fusion forms KjCOj, hydrogen, 
and KjSOj (Berthelot, J. 1869, 336). 

Salts.— NH^A'; thin trimetric plates (from 
absolute alcohol).— LiA'aq.—(NaA';4NaI (Col- 
manh— KA' (dried at 100°).— KHA'* (dried at 
100®).-CaAV S. 71 at 20® (Nithack, A. 218, 
284). -SrA^aq. S. 83 at 22®.— BaA'^aq : v. e. 
sol. water, insol. alcohbl.— MgA' lOaq.— PbA'.,aq. 

— CuA',6aq.~AgA' 

Chloride tJH,.SO*Cl. (160®) (N.). S.G. "" 
1-61. From the acid and PCI* (Carius, A. 114, 
142). Not attacked by H^S, by chlorine, or by 
KCy (McGowan, J. pr. [2] 30, 280). Decomposes 
aqueous alnmonia with evolution of nitrogen. 

Amide CH,.SO.^NH2. Formed by passing 
NH, into a solution of the chloride in ether. 
Prisms (from benzene containing alcohol). 

Anilide CH3.SO2.NHPh. Large plates 
(from alcohol) (McGowan). 

Derivatives v. Chlobo-, rnd Chlobo-bbomo- 
methane BULPHONIO ACID. 

Methane disnlphonle aeid CH^StO. 14. 
CHa(S 03 H).. Methylene dietdphome ncuL Me^ 
thumicaetd. 

Fbrmofion.— 1, A pioduet of the edtioo of 
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80,011 ether (Liebig, A. 18,* 85; WeiheriU, A. 
66, 188; Streoker, A, 100, 199).—8. From 
Et,S04 a%l SO, (Hiibner, A, 228, 208).— 8. By 
Uie action of hot faming £^0^ on acetonitrile, 
acetamide, or aulpho-acetio acid (Buckton a. 
B[ofmann, A» 100, 138 ; O* J* 9, 241)»*~~4. l?o* 
gether with aulpho-aoetio acid, by the action of 
01S0,H on acetic acid (Baumstark, A. 140, 82). 
5. By heating lactic acid with fuming H2SO4 
(Strecker, A, 11^ 290). — 6. From methylene 
iodide and KsSOs^Strecker, A. 148, 90). — 7. By 
heating chloroform with aqueous K^SO, at lOO"* 
jfStreoker). — 8. From CC1,.S0,E, water, and 
%SO, at 126° (Bathke, A. 161, 162).— 9. By 
oxidising OH2(SCy)j| with HNO^ (Lermontoff, B. 
7, 1282). 

Propertiu. — Very dbliquescent needles. Not 
attacked by chlorine or by nitric acid. 

Salts. — (NH4)2A'' : trimetrk) crystals, m. 
sol. cold water.— : needlea S. 7*1 at 22°. 
— BaA" 2aq : pearly tables. — PbA" 2aq : prisms, 
V. sol. water, insol. alcohol. — CuA" 6aq.— Ag^A'' : 
thin plates. 

Derivative v, •Bromo-methane disulphonio 

ACID. 

Methane tri-snlphonic acid €1148,09 i.e. 
OH(SO,H)3. Obtained by heating CH,O.SO,K 
(1 pt.) with fuming HjSOf at 100° (Theilkuhl, A, 
147, 134). Formed also by the action of aqueous 
K,SO, at 100° on OH,.G(NOJ(SO,K), or on 
CC1,(N0,) (Bathke, A. 167, 219). Long needles ; 
V. e. sol. water and alcohol. — EgA^'aq: small 
prisms. — Ca,A"^2l2aq: small prisms, v. sol. 
water, insol. alcohol. — Ba^iA^'^s 9aq : plates. Not 
decomposed by HOI. — Pb4A"'.^0,. 

METHAHS THIOSBLFHOHIO ACIB. 
Methyl ether 0,H9SA*-«-0H,.S02.SCH,. Bi- 
methyl disulphoxide. Obtained by warming di- 
methyl disulphide with nitric acid (S.G. 1*2) 
diluted with four times its volume of water 
(Lukaschevitch, Z, 1868, 641). Oil. Beadily 
oxidised by HNO, to methane sulphonio acid. 

^ METHANTHBENE [117°]. An iso- 

meride of methyl-naphthalene obtained, together 
with other products, by distilling podocarpio 
acid with sinc-dust (Oudemans, B. 6, 1126). 
The product is crystallised from alcohol and 
sublimed. White laminffl with violet fluorescence. 
It boils above 360°. V. e. sol. bmling alcohol, 
OS, and HCfAc. 

Picric acid compound 
0|4H,,04H,(N02),OH. [117°]. Slender orange 

needles. 

Methanthrene-quinone • O^H^Oy [187^]. 
F^m methanthrene and CrO, in HOAo. Minute 
trimetrio laminas. May be distilled. Insol. water, 
si. sol. ether, v. sol. alcohol. Seduced to a 
hydride by aqueous SO,. 

METHAZONIC ACID 0,H4N,Cr, * 

N0.CH,),0 ? [c. 60°]. The sodium saU*is formed 
by acting on nitro-methane with alcoholic NaOH, 
the resulting crystalline pulp being heated on 
the water-bath. Th% upper (alcoholic) layer is 
poured oflf, and the lower layer deposits sodium 
metbazonate on cooling. It is dissolved in water 
and reppd. by alcohol (Friese, B. 9, 304). Ac- 
cording to Lecco (B. 9, 705) it is best to add 
dilute H,804 shake with ether. If the etliA^ 
is dried with Na,S04 evaporated over H,SO., 
it leaves methazonic acid as large crystals, which 
nuj ^ rectystallised from benitene. It is v. sol. 


water, alcohol, and ether, m. sol. bensene, insol* 
petroleum-naphtha. The Na salt crystallises 
from alcohol in long piKsms. 

METflEHTL-AlODINE v. Fobuamidiiis.* 

METHENYL-AMIDOXIM v. PoBiCAifxnoziM. 
METHEmn-AMIDO-o-OBSaOI 1$. 

OA(CH,)<^>CH [8:J] [88^. (800“). 0* 

lourless crystals. Prepared by the, action of 
forn^xo acid on amido-o-cresol (Hofmann a. Miller. 
B. 14, 670). 

Methenyl-amido-p-cresol OgH^NO i.#. 

C9H,(CH3 )<|^q^CH [ 8:2] Formed from 

amido-p-cresol by distillation with formic acid 
(H.a.M.). Crystals. 

METH£NYL-(a).AMIDO.HAPHTHTL-MEE. 
CAPTAH C„H,<^>CH. [46“]. Formed by 

heating formyl- (a) -naphthylamine with sulphur. 
Colourless oily fluid. Insol. water. Volatile 
with steam. Base.— B'jjHjOlaPtOl, : yellow 
needles (Hofmann, B. 20, 1799, 2266). « 

METHENTL-AMIDO-PHENOL O^H^NO is. 

[30-6“]. (182-6“). V.D. (H-l) 

112*6 (calc. 119). Obtained by boiling formic 
acid with o-amido-phenol (Ladenburg, B. 10, 
1123). Prisms. Hot cone. HOlAq decomposes 
it, forming o-amido-phenol. 

METHENYL-AMIDO-FHENTL MEEOAP. 

TAN C,H.NB i^. tl:2]0^,<^^CH (280^. 

Colourless fluid. Sparingly soluble in water, 
easily in alcohol and CS,. Has decided basic 
properties. Heavier than water. Volatile with 
steam. Isomeric with phenyl mustard-oil. 

Preparation,--!. By reduction of theohloro- 
derivative (vol. ii. p. 78) with tin and HCl or 
with HI. — 2. By the action of formic acid on ^ 
amido-phen^l mercaptan (Hofmann, B. 13, 14). * 
3. Formed together with aniline, methyl-aniline, 
and a base CgH^NS,, by boiling di-methyl-aniline 
with sulphur (Mdhlau a. Krohn, B. 21, 69)^ 

Properties, — Oil, smelling like quinoline and 
having a bitter taste. It is reikted to thiazole 
as quinoline is to pyridine. The sulphur cannot 
be displaced by the action of lead hydrate or 
even by heating with copper to 260°. On fusion 
with KOH it gives formic acid and amido-phenyl- 
mercaptan. PCI, at 180° forms the ohloro- deri- 
vative C9H4(NS)CC1. 

Salts.— (B'HCl),PtCl4 : sparingly soluble 
tables, or needles. — (B'HCl)AuGl,. — B',H4FeCiy« 

Methylo ^iodide G^H^NSMel: [210°]; 
needles, si. sol. cold alcohol, v. sol. hot water. 

General character , — This base stands in the 
sanqe relation to quinoline as thiophene stands 
to benzene. In consequence of this analog Uie 
base and its derivatives exhibit great similarity 
in properties with the corresponding quinoline 
compounds ! thus the boiling-Mints of the 
meihen}{]- and ethenyl-o-amido-phenyl-meroap* 
tan do not differ much from those of quinoline 
and methyl -quinoline, and they formisrystalllne 
picrates and uncr^stallisable chromates. They 
also form colouring-matters analogous to the 
cyanines* (obtained by the action of alkalis upon 
a mixture of the alkylo-iodides of quinedine and 
methyl-quinoline). Thus by boiling an aqueous 
solution of tbe amylo-iodides of inetben^* and 





METIIENYTi-AMIDO-PHENyL MERCAPTAN. 


•ihenylHUiiido-phenjI-xneroaptaiiB idth a 
ooloaring-mattM C»£^iN,S|I is obtained 
which crystallises in foar-siaed violet-red plates 
with green reflex, sol^ot alcohol, si. sol. cold al- 
cohol, insol. water. Neither of the amylo-iodides 
when treated separately, in the same way, gives 
cay colouring-batter. In a similar manner to 
the amylo-i^ides, the mixed methylo-iodfdes 
give a compound crystallising in red^sh-golden 
plates, sol. alcohol with a scarlet-red colour. 
Similar colouring-matters are also obtained from 
the corresponding derivatives of amido-naphthyl 
mercaptan, or from the latter derivatives con- 
jointly with those of amido-phenyl-meroaptan, 
or from those of amido- phenyl-mercaptan con- 
jointly with those of quinoline and methyl- 
quinoline. All the above products are stronger 
edouring-matters than the cyanines (Hofmann, 
B. 20, 2262). 

D&rivaHves e. Aiono-, Ghloiio-, and Nitbo- 

KBTRKNTL-lMtDO-PHENTL-nBRCAPTAN. 

ItSTHEHTL-o-AHIDO-PHENYL-MEBOAP. 


TAX «m()ASBOZTUC acid OA<g>OCO>H. 
BIOS’}. 

By the action of cold alco- 
holic caustic potash upon amido-imido-ethenyl- 
o-omido-phenyl-mercaptan 

OgH 4 ^g^O.C(NH 2 )NH, ammonia being elimi- 


nated. — 2. In small quantity by oxidation of 
ethenyl-o-amido-phenyl mercaptan 

with cold aqueous KMnOi* 

“White needles. Sol. water and 
alcohol. It very readily splits ofif CO.^ giving 
methenyl-amido-phenyl mercaptan (Hofmann, 
B. 20, 2266). 

XBTHEKYL-AMIDO-TOLTL MERCAPTAN 


[l:*]. [X6’}. (265’). Pre- 

pared by boiling p- amido-m-tolyl-mercaptan 
with formic acid (Hess, B, 14, 492). Sol. alcohol 
and Aher. Weak base forming unstable salts.— 
(6^101)^01, timedles. 

MSraEKTL-AMlDOXIK v. FoiuuLiuDoxiaf. 
][BTHSinrL-AMII)O.ZTLYL MERCAPTAN 

0«H,(GH|),^g^GH. From the thio-formyl 

derivative of u-m-xylidine 04 E[,Me,^H.GSH) by 
oxidising with alkaline EiFeGy, (Gudeman, B, 
21, 2649). Heavy oil. 

MSTHSNTL -BROMO - T0LTI.ENE - o • Dl. 


AldBB. [l:4:*]OA(CH,)(Br)<*®>OH. 

ri87^. Obtained by heating bromo-tolylene 
mamuie with formic acid (Hilbner a. Sohiipp- 
baus, B. 17, 776). Fine colourless needles. 
Sol. alcohol, ether, and acetone, si. sol. water 
and benzene. 

Salts.— B'HGl: colourless soluble needles.— 
B^SOiaq : long needles.— B'HNO,: sparingly 
soluble colourless needles. — B'ACl^gCl,: 
needles.— B'AC^iOl 4 : orange crystalline , pp. 
—w w Gi^O, : glistening red needles. — 
KOJjOH: this picrate forms yellow 
die’s [229®]. 

MSTHENTL-TR1CASB0X7LI0 ACID 


IfaSBAHI-TBEOABBOXTUO ACID. 

MBTBXNTL FLVOBIDX OHF,. Flvoro- 
V.P, 2*60 (oalo. 2*44). B. (alcohol) 5. 


chloroform (1 pt.), and silver fluoride (2 pts.) 
(Meslans, 0. B, 110, 717). Golourlesagas, con- 
aensing at 20® under 40 atmospheres* pressure. 
Smells like chloroform, and burns with blue 
flame forming HF. SI. sol. water, chloroform, 
and benzene. Alcoholic EOH yields EF and 
potassium formate. 

METHENTL DI-PHENTL-DIAMINE v. Dl- 

PBXNTL-rORMAMIDlNE. 

METHENTL - o - PHENTlENE - DIAMINE 


v^NH 

^CH. Anhydr<hformyl-phenyle7i6 

diamine. [167®]. (above 360®). Prepared by 
heating orf^-phenylene diamine for 6 or 6 hrs. 
with formic acid. The yield is nearly theoreti- 
cal (Wundt, B. 11, 826). Large crystals. 
Monacidio base.— (B'HGB^PtCl,.— (B'HCl)AuCl,. 

METHENYE rai-PHENTL TRI-KETONE 
9. TBZ-BENZOT]:i-I.ETlUNE. 

METHENYL-DI-TOLTL-AMIDINE «. Dt- 


TOLYL-FOBWAMiniNB. 

METHENYL-TOLYIENEo-DIAMINE 
0,H,(0H,X;^^^CH [1:2:8]. [143’]. ObtainoJ 

by reduction of methenyl-bromo-tolylene-o-di- 
amine (Hiibner a. Schupphaus, B. 17, 777). 
Colourless glistening needles (from benzene). 
V. e. sol. water and alcohol. 

Salts. — B'HNO,: long soluble needles. — 
B'jHjCyPtCli 8aq : sparingly soluble orange 
needles. 

Methenyl-tolylene-diamine 
OA(CH,)<^^CH [1:3:4]. [0.101“]. From 

the diamine and formic acid (Ladenburg, B. 10, 
1123).— B'^H^PtClg: yellow prisms. 

METHIONIC ACID v. Methane disulphonio 

ACID. 

METHOXY- compounds v. Methyl derivativei 
of OxT- compounds. 

METHRONIC ACID 
C(CO.^).CH u 

or I) II (Enorr, B. 22, 162). 

OMe. 0. C.CH,.CO.^ 

Di-methyl’furfuranc dicarboxylic acid. Sylvane 
carhoxy acetic acid. PyrotriUiric carboxylic acid* 
[205°] (F.) ; [207°] (P.). 

Formation, — 1. By heating equimolccular 
weights of aceto-acetic ether, Ac.^O/and sodium 
succinate, and saponifying the resulting mono- 
ethyl methronate CgHgO(COgEt)(CO,jH) with 
baryta (Fittig, A. 260, 173, 182).— 2. By treating 
a mixture of glyoxal'Und aceto-acetic ether with 
a concentrated ^ueous solution of ZnCl,, r nd 
extracting the product with aqueous EOH (Polo- 
nowsky, A. 246, 6 ; Fittig a. Hantzsch, R. 21 , 2136, 
8189). 

Properties.— BeeSieB (from water) ; v. e. soL 
alcohol, m. sol. ether ana HOAc, m. sol. hot, 
si. sol. cold, water, almpst insol. GHGlg and GS,. 
,The aqueous solution gives no colour withFeCl^. 
It is not attacked by reducing agents. 

Reactions.— ‘1. On heating it gives off car- 
bonic acid gas leaving methyl-furfuryl-acetic 
OH OH ® 

|icid R n [188®]. — t. Dilute 

» GMe.0.G.GH4.008H 

HOlAq at 200® gives GO, and acetonyl-aoetonc. 

Salts.-(NH 4 ),A''laa: imall needles.— 
GaH,A"g: heavy erysVtlline pp. nearly iosol 
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hoi water.— GaA'^ 2 aq.<~BaA'* 2 aq: needles (P.). 
— BaA'': amorphous (F.)?— BaH^", : needles, 
more soluble than the Ga salt (F.). — AgJi**&q • 
bulky white pp. 

Mono’tneihyl , ether MoHA": [98°]; 
needles. — ^AgMeA'' : white pp. ^P.). 

Di^methyl ether Me^A . Oil. 
Mono-ethyl ether EtHA". [76°]. Pre- 
pared as above. Long pointed needles, y. sol. 
alcohol, ether, chloroform, and benzene; m. sol. 
CS*; si. sol. wat<».— Ca(EtA ")2 2aq : needles or 
prisms. — ^Ba(EtA '')2 2 aq : needles, v. sol. hot, si. 
rol. cold, water. -AgEt A": white matted needles. 
• Di-ethyl ether EtjA''. (300°^305°) (F.). 

Phenyl hydrazide 0 ,.Ii,.N -04 ix, 
0,H.04;N,H0A. [212°] (F.). 

Phenyl hydrazine of the mono-ethyl 
ether [134°]; crystalline. Insol. 

cold aqueous alkalis. « 

METHEONOL C.^H^ U. , 
CH:CH.C.CHPh.CHMe 

ID I ? Phcnyl-di-methyl- 

Cn:CH.O. CHj .CHMe 

naphthalene tetrahydride, (823°). V.D. 8*0 
(calc. 8*2). Formed from phenyLmethacrylio 
acid by heating with (40 c.c.) and water 

(60o.o.)(H. Erdmann, .4. 227, 250). Oil. Chro- 
mio mixture oxidises it to o-bcnzoyl-benzoio acid, 
acetic acid, benzoic acid, anthraquinone, and 
COj. 

METHYL. The radicle CH 3 . The name 
methyl was also given by Frankland and Eolbe 
( 0 . J, 1 , 601 to dimethyl CaH«, now called ethane. 
The methyl derivatives of hydroxylic compounds 
are described under the compounds of which they 
are the ethers : e,g. CHjO.C^jH^.COJl, the methyl 
derivative of oxy-benzoic acid is described under 

OxY'BENZOlO AGIO. 

BI-METHYL-AGETAL sO'Called. F. vol. i. 
p. 105. 

METHYL.ACETAMIDE v. Acetyl derivative 
of METHYLAniKB. 

METHYL-ACETANILy)E v. Acetyl derivative 
of MethtTi-amiline. 

METHYL ACETATE o. Acetio acid. 
METHYL-ACETIC ACID is PnorioNic acid. 
Di-methyl>aoetio acid is iso-DUTYiuc acid. 
Tri-methyl-aoetio acid v. Valeric acid. 
KETHYL-ACETO-ACETIC ACID v. vol. i. p. 
22 ; vol. ii. p. 78. 

METHYL AcETO-ACETATE v. Aceto-acetio 

ACID. 

METHYL-DI-ACETONAMINE v. Aceton- 

AUINE. • * 

^METHYL-ACETOKE o. Methyl ethyl ke- 
tone. • 

Di-methyl-acetone v. Methyl isopropyl ke- 
tone and Di-ethyl ketone. 

METHYL. TBI- ACETONE. ALCAMIVE v. 
Aoetone-aloahine. • 

METHYL-TRI-ACETONINE 0. Acetonines. 
METHYL-ACETO-PBOPIONIG ACID v. Ace- 

TTL-BDTYRIO ACID. ^ • 

METHYL ACETO-SDCCINIG ETHER v, Ace- 

TYL-HETHYL-SUCCINIO ETHER. 

M£THYL.ACE:(0THIEN0KE V. Methyl- 

THIENYL METHYL KETONE. 

METHYL - ACETYL - BENZENE o. Tolvt. 
methyl KETOlOi. 

Di-flMthyl-MOtjl-beniono p, XttiYl iieteyl 

KETONE. 


METHYL-AOETTLEra p. Allyline, 
Di-methyl-acetjlono p. Botinbich. 
Di-methyl-di^ieetykne OA i-e. 
CH^C:O.OiO.CH,. Hexutyme. [64°]. (180°). 
Formed by oxidising the copper deriyatiye of 
allylene with alkaline KjFeCyg (Griner, G. B» 
105> 283). I^lid; volatile with steam. Doqp 
not react with ammoniacal ou|>ron 8 chloride. 
Combines with bromine in the cold, forming 
O.H Br, [44°]. 

METHYL-ACETYLENE-DI.QDINOLINX 

vCH:CH CH:CH.O. N ; OMe 

1 I (I I . Ethyl- 
\ N:O.CH:OH.O : OH.O.CHiCH 
ene - quvioline - methyl - quinoline, [157*5°]. 
Formed on heating jp-amido-(Py. 8).Btyryl-quin- 
oline with HCl at 150°, and then gradually 
adding paraldehyde (Bulach, J5. 22, 289). 
DI-iz-METHYL-ACETYLENE-DI-DREA 
>NMe.CH.NMov 

U. CO<f I >00 Of 

\nh.ch.nh ^ 

yNMe.CH.NH v 

I >CO. Olycol-di-methyl-uriU 
\ NH. CH.NMe'^ 

[210°]. Formed by adding HCl to a mixture of 
glyoxal and methyl-urea (Franohimont a. Elobbie, 
B. T, C, 7, 19). Needles, v, sol. water; insol. 
ether and ligroln. Forms with HNO* a di-nitro- 
compound, which is not decomposed by boiling 
with water. 

Di-methyl-acetylene-di-urea C-H,.N.O, i,e, 
.NH.CMe.NHv 

CO^ I >CO. Formed by heating di- 
\NH.CMe.NH/ 

methyl-diketone with urea in aqueous solution 
(Frauchimont a. Elobbie, B, T. C. 7, 251). Prisms 
or needles ; insol. ether and CHCl,, si. sol. alco- 
hol. Does not melt below 290°. Nitrio acid • 
converts it into a nitramine 


co/ 


.NH.CMe.; 


N(NOJv^ 


I >CO, which orystalDset 

>NH.CMe.N(NO,)^ 
from alcohol in plates, and is decomposed by 
boiling water into CO,, NgO, di-methyl-diketone, 
and urea. 

a-DIMETHYL-A-ACETYL-PROPIONIC ACID 

V. Mesitonic acid. 

METHYL-ACETYL-PYRROLE p. Methyl- 

PYRliYL METHYL KETONE. 

i/.Methyl-di-acetyl-pyrrolev.METHYL-PYBBYL- 

ENE DI-METHYl^DI-KETONE. 

METHYL-ACETYL-DREA v. Acetyl derivative 
of Methyl-urea. 

METHYL-ACRIDINE 0, U. 

yGMOv 

O.H/I VA- [114®]. Formed by heating 

diphenylamine (50 g.), glacial acetic acid (80 0 . 0 .), 
an^ ZnCl, (85 g.) at 220° for 14 hours. The yield 
is good $2g.) (Bernthsen, A. 224, 85). Formed 
also by neating diphenylamine with acetonitrile 
at 200° (Bernthsen, A. 192, 20). Diosetrio crys- 
tals; a:c °1:*2897 (Bernthsen a. Osann, B.19, 
427). Aqueous EMnO, at 100° oxidises it veiy 
slowly, a product being perhaps quinoline tn 
carboxylic acid. HNO, (S.G. l* 88 j boiled for 6 
hours with methyl-acri^e (6 g.) ^vet M-nitro- 
\ which lormf f^tteriof 


acridine oarboxyfio acid, 
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piisnifi nMuringlj soluble in fhe iisnal menstraa# 

-MOL— B'APtOlr , „ 

Methylo-iodideWUfJ. : [186®] ; redneedles 
(liroiL water). SoL hot wateft less sol. hot alooholf 
least sol. ether. ' 

Methylo-chloride B'MeOL Decomposes 
at-180®-136®. 

Methylo-h^droxide B'Mo(OH). From 
the methylo-iodide by treatment with aqueous 
NaOH. Grey powder, turning green in air. SoL 
alcohoL but soon decomposes. 

Methyl-aoridiue C,H4^ ^CaHgMe 4^. 

[182®]. Formed by distilling diamido<di-p-tolyl- 

S henyl-methane PhCH(0,H3MeNH2)2 with zino- 
ust (UUmann, J.pr. [2] 86, 265). Yellow matted 
needles. Smells aromatic, and causes sneezing. 
V. si. sol. water, v. sol. alcohol, ether, benzene, 
and hot petroleum-ether. Its solution in dilute 
H2SO4 ei^ibits bluish-green fluorescence. 
Di-methjl-aoridine «.e. 


[5 4]. [123®]. 


Formed 


by heating phenyl-p-toluidine (12 g.) with HO Ac 
(6*6 g.) and ZnOl, (18 g.) at 230® (Bonna, il.239, 
o4). Needles or prisms (from alcohol). Volatile 
with steam. V. sol. alcohol and benzene. — 
B'HOl: yellow needles. — B'HI: orange-red 
needles.— B'C,H^(N03)30H: brown crystals.— 
The sulphate is reddish-brown. 

ICethyl-aoridine chloral o. Tni-cHLono-oxT- 

fBOPTIi-AC MDIKK . 

DX-XETBTL-AGBTLIG AGIB v. Prntemoio 


ACID. 

TETBA-METHYL-ADIPIG AGIB C„H,H04t.c. 
CO,H.0HL0M6j.0Me3.CH,.C03H? [210®]. A 

product m the action of finely-divided silver on 
a-bromo-isovaleric ether GHMe2.0HBr.G02Et 
•(0., Hell a. W. Mayer, B. 22, 62). Snowy-white 
granules (from benzene); v. sol. alcohol and 
chloroform. Forms no anhydride on heating 
(difference from di-isopropyl-succinio acid which 
accompanies it in its preparation). May be sub- 
limed.— BaA" 2a^.— Sr A" 4aq. S. 16*6 at 19®.— 
MgA''6aq. 8. 12*5 at 15®.-»fnA"3aq. S. 6*9 
at 95®.— NiA"4aq. S. (of NiA") 4-7 at 25®.— 
OoA''8aq. 8. (of CoA") 6*65 at 23®.— ZnA*'. S. 
•195 at 18®.— CdA"8aq. 8. 2*29 at 81®.— CuA''. 
S.-024.— PbA''. S.*045 atl3®.— Ag,A^ 8. *046 
at 18®; 

MKTHYL -JBflGBLETIH v. ^squLBxni. 

MBTHYl Al o. Fobmio aldbbtdb. 

MJETUYLALAGBEATniE v, Alagbeatiue. 

XBTHYL ALCOHOL CH40t.e.0H3.0H. Oxy- 
pteihans. Methyl hydroxide. Wood spirit, 
TFood naphtha. Mol. w. 82. (64*8®) (B. Sohiff, 
A, 220, 99); (66*9®) (Perkin, 0. J. 46, 4^5); 
(66-2®) (Zander). S.G. V7968 (Bi-fihl); tt-79726; 
If -78941 (Perkin); % -8111 (Zander). S.V. 42-7 
(8.); 42-6 (Lossen, A. 264, 66 ). ma- 1'8?.32. 
Bflo -12-98 (Brflhl). H.F.p. 61,460 ffimmsen) ; 
81,400 (Stohmann, J. pr, [2] 40. 86^. H J.v. 
60,680 (teumsen, 7^). H.G. 170,600 (StobmaiTo). 
M.M. 1*640 at 18*7®. Oompressibility : *00010879 
atl6®{I)opr4.Pr.20, 886). 

OccniTcnce.— Free in the juices of plants 
(Guihzeit, /. 1879, 905 ; Maquenne, C. B. 101, 
1067) and hi the aqueous distillate in the fruits 
C( Hmcieuta (Guthzelt, 4. 177, 844 ; 240, 248). 


, Methyl alcohol oocdrs also in the produciol Ih# 
distillation- of wood (T'hylor [aj>. 1812], TBloeh'i 
PhU, Mag, 60, 816; Dumas a. Peligot, 4. 16, 1 ; 
j 4. OA. 58, 6 ; 61, 198) and of colophonv (Kelbe 
a. Lwow, B. 16, 861). It occurs as methyl sali* 
cylate in oil of winter-green (Oauiheria proeum- 
hens). 

Formation,— 1, From methane bv chlori- 
nating, and heating the resulting methyl chloride 
with aqueous EOH for 7 days atl00®(Bertbelot, 
4. 105, 241). The MeOl may also oe treated 
with HOAc and NaOAc at 200®, and the result- 
ing MeOAc saponified. MeCl treated with Ag^SO. 
and H^SO, at 100® gives HMeSO., whence methyl 
alcohol can be readily obtained. — 2. From hy- 
drogen cyanide by reduction with zinc and 
II3SO4, and treating the lesulting methylamine 
with nitrous acid (Linnemann, Z, [2] 4, 284). — 
3. By distilling* calcium formate (Lieben a. 
Paternb, Q, 3, 2^0; 4. 167, 293; Friedel a. 
Silva, O. B. 76, lUS), 

Preparation.— The crude watery liquid ob- 
tained by the distillation of wood contains methyl 
alcohol, acetone, acetic acid, methyl acetate, and 
ammonium acetate. It is separated from the 
tarry products and redistilled ; the first tenth of 
the distillate is mixed with slaked lime and re- 
distilled ; a little sulphuric acid is then added, 
and the liquid redistilled and rectified over quick- 
lime. The crude wood spirit thus obtained has a 
strong aromatic odour and turns brown on keeping. 
It contains methyl acetate, acetone, di-methyl 
acetic orthaldehyde CH3.0H(OMe)y (Dancer, 
0. J, 17, 222), allyl alcohol, methyl ethyl ketone, 
and other ketones (Grodzky a. Kramer, B. 9, 
1920). Methyl alconol may be obtained from 
wood spirit by saturating with fused GaCl, and 
heating on a water-bath. The residue is a com- 
pound of methyl alcohol with GaGlj, which when 
distilled with water is decomposed, giving off the 
methyl alcohoL The distillate is then rectified 
over quick-lime (Kane, 4. 19, 164). According 
to Gould (C. J. 7, 31D it is best to distil the 
wood spirit with cone. NaOHAq (to saponify 
McOAc) and then to dehydrate with K,COa 
before saturating with GaCV A better method 
for obtaining methyl alcohol from wood spirit is 
to distil the spirit (1 pt.) with HjSO, (1 pt.) and 
potassium oxalate (2 pts.); the crystalline di- 
methyl oxalate is then decomposed -by distilla- 
tion with water, and the MeOH dried over lime 
(Wdhler, 4. 81, 876). The oxalate may also be 
obtained by dissolving oxalic acid, dehydrated 
atlOO®, in boiling McOH, leaving the solution 
to cool, and washing the crystals with cold wafpr 
as long as the filtrate exhibits the iodoform re- 
action (Erlenmeyer, N, Bep. Pharm. 28, 62^ 
An alternative method consists in passing HOI 
into a solution of benzoic acid in wood spirit, 
distilling, ppg. with water the j^rtion collected 
above 100®, decomposing by boiling for several 
hours with aqueous NaOH, distilling, and recti- 
* lying over quick-lime (Oarins, 4. 110, 210). The 
following modification of Vf6hler*s process is 
recommended by Dittmar a. Fawsitt (TV. H. 88, 
609) : 100 c.o. of wood spirit are dimsted with 
160 g. of powdered NaOH, and then distilled on 
a water-bath ; 600 g. of oxalic acid crystals are 
mixed with 200 c.c. of sulphuric acid, and then 
400 OA of the alcohol, purified as above, is ^ 
added, and the whole cautiously heoM on 
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water-bath. The methyl oaalate thus obtained 
is thoroughly dried by pressure, and the aloohol 
regenerate by digestion with water at 70^. To 
del^drate the alcohol thus obtained, digestion 
witn baryta, lime, and dried copper sulphate is 
necessary. Even when prepared from the oxalate 
methyl alcohol is not quite pure, as it contains 
bodies which exhibit Liebon’s iodoform reaction. 
It may bo freed from these by dissolving in it 
one -tenth of its weight of iodine, gradually 
adding NaOH until the liquid is distinctly alka- 
line, and distilling. The product, rectified over 
QaO, has a specific gravity of *81 at 16^ (Beg. 
nault a. Villejean, A. Ch. [6] 4, 430 ; O. B. 99, 
82). Methyl aloohol may also be prepared by 
saponifying methyl foriqate (p pts.) with NaOH 
(2 pts.) and water (6 pts.) (Grodski a. Kriimor, 
B.9, 1928; Bardy a. Bordet, .4. Ch. [6] 16, 564). 
Methyl alcohol may be obtained very nearly pure 
by distilling oil of winter-green With potash, and 
rectifying the distillate over lime. 

Properties . — Colourless mobile liquid, with 
purely spirituous odour. Burns with a pale 
flame. Mixes witlf water, alcohol, and ether ; 
dissolves fixed and volatile oils and most resins. 
Hence it is much used as a solvent. In aqueous 
solution it produces intoxication, in concentrated 
solution it is poisonous. When perfectly dry it 
dissolves a little CuSO^, acquiring a bluish-green 
colour; but it does not dissolve crystallised 
0 uS 047^ (Klepl, J. pr. [2] 25, 526). Methyl 
aloohol is etherified by acetic acid more rapidly 
and completely than any other alcohol (Men- 
schutkin, Z, P. 0, 1, 611). Dittmar a. Fawsitt 
give the specific gravity of mixtures of methyl 
aloohol and water as follows : 


p.o. of 

8.0. 

ao. 

OH,.OH 

atO® 

at 15'96® 

0 

*99987 

•99907 

10 

•98429 

•98262 

20 

•97233 

•90808 

80 

*96067 

•96367 

40 

•9457 • 

•93097 

60 

•92873 

•91866 

CO 

•90917 

•89798 

70 

*88687 

•87487 

80 

•86314 

•85035 

90 

*83751 

•82396 

100, 

•81016 

•79589 


Older determinations are by Ure (P. M. [3] 19, 
61), Dupr6 (Pr. 20, 336), and Duclaux {A. Ch. 
[6] 13, 87). The same observers find the vapouj: 
tension of methyl alcohol, measured in milli^ 
metj^s of mercury at 0^, to be : 


Temp. 

Tension 

Temp, 

Tension 

"b 

29*7 

40 

. 259-4 

10 

68-8 

50 

40d-4 

20 

94*0 

60 

624-3 

30 

168-9 

64-96 

760-0 

[ef. Konovaloff, P. [21 

14, 40). The following 

vapour-tensions are given by Eichardson 10. J. 

A9, 762) : 




Temp. 

Tension^ 

Temp. 

Tension 

-8*3 

17*3 

89*2 

236*13 , 

+ 0-7 

82-06 

49-2 

870-26 

11*2 

66*82 

69*9 

684-24 

22*7 

108-96 

66*7 

763*05 

80*2 

156-83 



Voi^ in. 





The specific heat of aqueous methyl alcohol was 
found by Dupr4 to be as^ollows;— 


Weight p.o, 
of methyl Speolflo 

alcohol neat 

10 *98582 

20 -95914 

80 -92658 

40 -89219 

*84645 


Weight p. 0 , 
ormethyl 

Spcciflo 

alcohol 

heat 

60 

-80177 

70 . 

•76500 

80 

*69999 

90 

*64282 

100 

•64825 


JEJstiniation . — Pure methyl aloohol does not 
give Lieben’s iodoform reaction with iodine and 
potash. 

The amount of methyl alcohol in commercial 
wood spirit may be estimated by adding 6 c.o. of 
the spirit, drop by drop, to 30 g. of PIj in a 
flask provided with inverted condenser. The 
flask is then heated for 5 minutes in boiling 
water, and the Mel then distilled off by inclining 
the condenser. The volume of Mel is read off 
in a graduated receiver 5 c.o. of methyl aloohol 
yield 7*19 c.c. of methyl iodide (Krell, B. 6, 
1310; c/. Grodzky a. Kramer, B. 7, 1495; 9, 
1928). If it is desired to determine how much 
of the methyl alcohol is in the form of MeOAo, 
the spirit may be boiled with standard 
and the amount used up in the saponification 
determined. 

Bardy and Bordet (A. Ch. [6] 16, 565) modify 
Krell’s process, using only 16 g. of PIj to 6 c.o. 
of wood spirit, but adding 5 c.o. of aqueous HI 
subsequently. They distil the liquid at 80°-90®, 
and at the end of the distillation add 6 c.o. of 
water and quickly distil. The methyl iodide is 
washed once or twice with water and measured. 

Di-mothyl ortho-acetic aldehyde or methyl- 
acetal CHg.GH(OMe)2 boils at 64^^ and gives Mel 
on treatment with PI*, but it does not react with 
aniline, so that when the wood -spirit is to be 
used in preparing di-methyl-aniline, by heating 
with aniline hydrochloride, the estimation by 
PIj will give too high results. 

The presence of acetone is objectionabll^ in 
methyl alcohol that is to be used for preparing 
di-methyl-aniline. Its amount can be determined 
by shaking 1 or 2 c.c. of the alcohol with 20 or 
30 c.c. of normal aqueous EOH, adding 20 or 
30 c.c. of a decinormal solution of iodine, until 
the solution is clear. The liquid is then acidified 
with HCl (S.G. 1-025), excess of decinormal 
sodium thiosulphate added, and the excess de- 
termined by titrating back with iodine solution. 
If 1 c.c. of methyl alcohol be taken, the weight 
of acetone in 100 c.c. will be found by multiply- 
ing the amount of iodine used up by 7*012 
(Messinger, B. 21, 3366 ; cf. Kramer, B. 13, 
1002 ; Hintz, Fr, 27, 182). 

The estimation of methyl alcohol in ethyl 
alcohol can be effected by oxidation with a 
standard solution of KgOr^O,, for 1 pt. of ethyl 
alcohol reduces 4*278 pts. of the dichromate in 
» becoihing oxidised to acetic acid, while 1 pt. of 
methyl alhohol, in being oxidised to CO^ and 
watec, reduces 9*224 pts. of KjCrjO,. A solution 
of 80 g. KijCr^O, and 160 c.o. HgSO^ per litre is 
employed, and the unreduced chromate esti- 
mated volumetrically (0. Hehner, An. 12, 26)1 

When 10 c.o. of pure ethyl aloohol are 
shaken with 1 o.o. of a *1 p.c. solution of EMn04 
at 20^, no reduction takes place for 20 minutes, 
but if the ethyl aloohol contains crude wood 
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ipiritt deeolourisation takes place at once (Haber- 
mann, Fr. 27, 663). * 

Beactimis. — 1. Passage through a red-hot 
iubo yields acetyleTne and other products (Berthe- 
lot, C. 60, 805).— 2. In contact with platinum- 
hlaek and air it is oxidised to formic aldehyde 
and formic,, acid. — 3. Heated with ammonium 
ihlorida in a sealed tube at 300° it yields 
mono-, di-, and tri-methylamine (Bcrthelot). — 
4. Bleaching -powder docs not yield chloroform 
(Goldberg, J, pr, [2] 24, 116).— 6. Potassium 
gives oil hydrogen, forming KOMe. — C. When 
its vapour is passed over heated potash^ hy- 
drogen is given off, and potassium formate, 
oxalate, and carbonate are successively formed. — 
7. Cone. H2SO4 forma HMeSO^, which, when 
heated with excess of methyl alcohol, yields di- 
methyl oxide. When distilled with excess of 
H2SO4 di-methyl sulphate passes over. — 8. Con- 
verted into methyl chloride by treatment with 
HCl, with PCI5, or with SjCL^. The joint action 
of H2SO4 and HBr gives rise to methyl bromide 
and ethyl bromide (Niemilovitch, M\ 10, 820). — 
9. SOC4 forms MeSH, Me^SO^, McCl, and other 
products (Carius, A, 111, 93). — 10. SOj forma 
CH(OH)(SO,HL (Max Miiller, B, 6, 1031).— 
11, When acidulated witli 6 p.c. sulphuric acid 
and submitted to electrolysis it forms CO., CO, 
methyl formate, methyl sulphate, and methylal 
(Renard, C. B. 80, 236).— 12. Distillation over 
heated sine-dust splits it up into CO and hydro- 
gen, a very little metliane being also formed 
(Jahn, B. 13, 983; Jlf. 1, 378).— 13. '/Anc 
chloride forms CH^, water, Me-^O, hcxa-methyl- 
benzene, and traces of propylene, butylene, and 
other hydrocarbons (Lo Bel a. Greene, C. B. 87, 
260; 89, 413).— 14. Aldehyde A\ vol.), MeOH 
(2 vole.), and HCl form CH3.CH(OMe)2 (Claus a. 
Trainer, B. 19, 3004). — 16. Not affected hyB.aceti 
growing in solutions containing it (Brown, G. J. 
49, 177). — 16. Converts m- and p-diazo-benzoic 
add into C4H4(0Me).C02H, while o-diazo-benzoic 
aoi^ only gives benzoic acid (Gries8,B.21,978). — 
17.* When heated with hydrochlorides of aro- 
matic bases (f .g, aniline, xylidine, piperidine) it 
often displaces hydrogen in the nucleus by 
inethyl (Hofmann, B. 16, 2895 ; Ladenburg, B. 

16, 2067). — 18. Unlike EtOH, it hardly reacts 
when heated with phenol and ZnCl^ (Auer, B. 

17, 669).— 19. Unlike butyl and amyl alcohols, 
it does not form a homologue of benzene when 
heated with benzene and ZnCl, at 270° (Gold- 
schmidt, B. 16, 1066).— 20. 'CICONHj, forms 
methyl allophanate NH2.CO.NH.CO.2Me [208°] 
(Gattermann, A. 244, 40). ' 

Metallic derivatives- — KOMe. Ob- 
tained by dissolving K in methyl alcohol. — 
(KOH),(MeOH)a or (KOMe),(MeOH)2 Saif [0. 
110°]. Obtained by evaporating a solution of 
EOH in methyl alcohol (Gdttig, B. 21, 1832). 
Large elastic plates, somewhat heavier than 
water, on which they move about rdpidljl,*- 
being decomposed. — (NaOH)5(MtOn)a or 
(NaOM^jMcOH aq. Obtained by dissolving 
NaOH in dry MeOH and evaporating. Crystal- 
line mass, which moves about on the surface of 
water while decomposing and dissolving. — 
NaOMe l^aq. Obtained by evaporating a solu- 
tion of NaOH in not quite dry methyl alcohol 
(Gottig, B. 21, 661).— NaOMe(MeOH), (Frdhiich, 
d, 202, 296). CO passed over NaOMe at 160° 


forms acetic acid.* GO passed into a hot mixtuio 
of NaOMe and NaOAo forms propionic acid 
(Geuther a. Frdhlich, A. 202, 812). When dis- 
tilled with the Ba salt ^ of a carboxylic acid it 
displaces the carboxyl by hydrogen. Thus suc- 
cinic acid may be converted into propionic acid 
(Mai, B. 22, 2135). — TlOMe. From TlOEt 
and excess of MeOH (Lamy, J, 1864, 466).— 
(Ba(0Mc).2)2Ba02H2 aq. White nacreous plates, 
obtained by evaporating at 135° a solution of 
BaO in MeOH (De Forcrand, C. B- 102, 1397, 
1667). Perhaps identical with Ba(OMe)j aq de- 
scribed by Dumas and P41igot {A- Ch. 68, 17). 
1 litre of MeOH dissolves 200 g. of BaO. The heat 
of formation of the compound from solid 3BaO 
and liquid 4MeOH is ^2,600. If a considerable 
quantity of water is added to the solution of BaO 
in MeOH tl;<e hydrate BaO lOaq is precipitated. 
The compound Ba02Ba(0Me)3 2aq is readily 
formed, even if as much as 3 p.c. water be present 
in the methyl alcohol, but by evaporating in the 
cold over H^jSO^ crystals of Ba(OMe)2 3aq are 
formed. These are sol. water and alcohol. By 
passing HCN into a solution of baryta in 
methyl alcohol there is formed barium cyano- 
methylate Ba(OMe)CN,MeOH. This is a crys- 
talline powder, sol. water, less sol. methyl 
alcohol. It loses at 100° the methyl alcohol of 
crystallisation. 

Comb in a Ho ns. — CaCL4McOH. Methyl 
alcohol dissolves CaOl.^ with great rise of tem- 
perature, and on cooling this compound sepa- 
rates in large six-sided tables (Kane, A. 19, 168). 
It is not decomposed at 100°, but water readily 
liberates the MeOH. — LiOlSMeOH. — 
MgCl./)MeOH (Simon, J. pr. [2] 20, 377).— 
SbCljMeOH. [81°]. Slightly yellow crystals 
(from hot alcohol) ; decomposes at 130°, giving 
off MeCl and IICl (W. 0. Williams, 0. J- 30, 
463). — CuSO,2MeOH, Minute bluish -green 
ciystals, obtained by shaking anhydrous CUSO4 
with methyl alcoh(^ (Forcrand, C. B. 102, 651). 

METHYL ALDEHYDE is Fonmo aldehyde. 

METHYL - ALIZARIN v- Di - oxY - methyl- 

ANTHBAQUINONE. 

METHYL-ALLANTOIN C^H^N^O,. [226°]. 

Formed by oxidising methyl-uric acid with cold 
aqueous KMnO^ (Hill, B. 9, 1090). Monoolinic 
prisms ; decomposed by fusioui* V. sol. hot 
water, si. sol. alcohol, insol. ether. Cone. HIAq 
splits it up into urea and methyl-hydantoln. — 
AgC,H;N40,; prisms, si. sol. cold water, 

METHYL-ALLOXAN CJl4N,04 i-e- 

^^^NMe Formed by oxidising 

methyl-uric acid with HNOj or with EClOg and 
HCl (Hill, B. 9, 1092). Formed also by treating 
theobromine (2 pts.) with KClOg (*9 pts.) and 
HCl (S»G. 1-06) at 60° (Maly a. Andreasch, M. 
3, 108 ; c/. Fischer, A. 216, 304). It is converted 
by alkalis into methyl-alloxanio acid, and by 
boiling HNO.^ into method -parabanic acid. H^B 
forms di-methyl-alloxaSin. KHSO, forms a 
compound B'KHSOaaq, which crystallises in 
large monoclinic prisms. - ^ 

Di- methyl-alloxan CAN2O4 i-e, 

^^^NMe CO^^^* ^ product action of 
KCIO, and HCl on caffeine at 60°. It is ex- 
tracted by ether (E. Fischer, A. 215, 267 ; Maly 
a. Andreasch, M, 8, 92). Golpurlest six sided 
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tables Containing 2aq), which slowly turn red 
in air. Y. scd. water, almost insol. alcohol, insol. 
other. Dyes the skin red. With FeS04 
ammonia it gives a cbiuracteristic indigo coloura- 
tion. After drying over H^S04 ^ left as an 

amorphous powder (containing aq), sol. alcohol 
and ether. Di-mcthyl-alloxan decomposes at 
100®. It prevents the ppn. of cupric and ferric 
salts by potash. ' IMrogen sulphide converts it 
into amalio acid. hllSOa forms the compound 
C^H„N.404KHS0., which crystallises in long tab- 
letp, S. 7*2 at 20®, almost insol. alcohol, insol. 
etner. This compound may be crystallised 
from warm water, and does not give the indigo 
colouration with FeSO, and ammonia. 

METHYL-ALLOXANltJ ACID C,H„N.A. 
Formed by the action of alkalis on ^methyl- 
alloxan. When the product of tAe action of 
liNO, on methyl-uric acid is neutralised with 
CaCOg, and then mixed wth alcohol and am- 
monia the salt CaC;,H4NoOa is ppd. (Hill, B. 9, 
1092). This salt is gelatinous, and when boiled 
with water it gives otf methylamine. 

METHYL-ALLOXANTIN CpUgN^Og. Ob- 
tained by mixing solutions of dialuric acid and 
methyl-alloxan (Andreasch, M, 3, 431). Crys- 
tallises from water in minute thin tables (con- 
taining 3aq). 

5-Di-methyl-alloxantin CjoHjoN^Og i.c. 

‘^o<Nn°;oo>‘^(OH).c(OH)<og;N“«>co. 

FoxTued by passing n..S into an aqueous solution 
of methyl-alloxan (Maly a. Andreasch, ilf. 3, 
109). Thin plates (containing 4aq); almost 
insol. alcohol and ether, si. sol. cold water. 
Turns red in air. Gives a red colouration with 
ammonia, and a violet colouration with potash 
or baryta (Andreasch, M. 3, 109). 

u-Di-methyl-alloxantin 

00<NM^C0>0(0H).C(0H)<C0.NH^(^^ 

Fprmod by reducing di-mdPthyl-alloxan to di- 
methyl- dialuric acid, and ppg. the aqueous solu- 
tion of this acid with alloxan (Andreasch, M, 3, 
428). Crystallises from hot water in minute 
four-sided pyramids (containing aq); insol. alco- 
hol and ether. 

Tetra-methyl-allozantin v, Amilio acid. 

UETHYL-AiiLYL v. Butylene. 

HETHTL-ALLYL-ACETO-ACETIO ACID v, 

Aoeto-aoetio acid. 

DI-METHYL-ALLYL-AMINE. Methylo^* 
iodi^ CgHjiNMe.,1. From allylamine and Mel 
(Bonof B. 20, Bef. 137). When ^distilled with 
EOH it yields NMe, and an aldehyde OfH.oO 
(180<>-186®). “ 

i».METHYIiWlI,LTt-BENZENE U. 

CH,.C.H«.0aH|. p-Allyl-toliiene. (192°). Formed 
from oymene by chlorinating and heating the 
resulting CHg.O^H^.CaH^Cl with alcoholic KOH 
(Errera, O, 14, 283, 50^). Liquid. Combines 
with bromine. KMn04 oxidises it to ©-toluio 
aoid.^ HBrAq (S.G. 1*69) at 200® forms a poly- 
mer ide and this on keeping 

changes to an amorphous solid, which by distil- 
lation is re-converted into p-methyl-allyl- 
benzene. 

KETariKBI-AILYL-OABBlKOL v. Ooxurih 
AMonoL. 

Bi-aiothyl-aUyl.fiarbiaol p, Hkxbhiii ALoonoSk 
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METHYL- ALLYL-CHLOBAOETOL v. JH- 

OHLOKO-HEXYLENB. • 

METHYL ALLYL ETHEB v. Methyl allTi. 

OXIDE. 

METHYL ALLYL DIKETONE 0 ,H,Oa t.e. 

CHi.CO.CO.Ogllj. AcetyUcrotonyJ^ (c. 130®). 
Obtained by distilling its mono-oxim with dilute 
H.SO4 (Otte a. Von Pechmaim, B, 22, 2124). 
Ycllo\>f,oil with irritating odour. Not obtained 
pure. 

Mono-oxim Cng.CO.C(NOH).C8Ha. Nitroso- 
allylacetone. Methyl nitroso-hutmyl ketone, 
[40®J. From allyl-aceto-acetio acid and nitrous 
acid. White plates (from ligro’m), v. sol. usual 
menstrua. Its solution in NaOHAqis yellow. 

Di-oxim CH,.C(NOII).C(NOH).CgH4. 

[135®]. Formed from the mono-oxim by warm- 
ing with hydroxylamine. Small plates. 

Phenyl-hydrazide oxim 
CII,.C(N,HPh).C(NOH).CgH,. [137®]. Brownish- 
red needles (from benzene and ligroin). 

METHYL ALLYL OXIDE C^a t.fl. 
CHg.O.CgH^. Alhjl methyl ether, (46°). S.G. Al 
•77. H.F.p. 84,080. H.F.v. 32,050. From allyl 
bromide and NaOMe (Henry, i>. 6, 456). With 
bromine it forms CH3.0.CH..CHBr.CHJ3r (186®). 
ICl gives Cki,,O.G,R,011 (196®) (SUva, B. 8, 
1469). 

METHYL-ALLYL-PEOPYL-CARBINOL v, 

OCTENYL ALCOHOL. 

METHYL ALLYL SDLPHIDE C4H8S 
CH,.S.C3H5. (0.92®). V.D. 43*36. Formed by 
heating lead methyl mercaptido (CHjSjjPb with 
allyl bromide and ether at 100® (Obermeyer, B. 
20, 2925). 

METHYL ALLYL THIO-DBEA 
CH3.NH.CS.NH.C3H5. [50*6®]. Formed from 
allylamine and methyl thio-carbimide or from 
methylamine and allyl thio-oarbimid© (0. Hecht, 
B, 23, 286). White mass. 

METHYL-AMIDO-AGETIC ACID OaH^NOji.e. 
CHjNH.CH^.COaH. Methyl-glycocoU, Sareos- 
ine. Mol. w. 89. [210°-215®]. Formed "hy 

the action of boiling baryta-water on creatine or 
caffeine (Liebig, A. 62, 310; Bosengarten a. 
Strecker, A, 157, 1 ; Schilling, C. C. 1884. 811). 
Formed also by heating chloro-acetio ether with 
aqueous methylamine at 125® (Volhard, A. 123, 
261). 

Properties, — Trimetric prisms, v. e. sol. water, 
si. sol. alcohol. Has a somewhat sweet taste. 
Heated to 210®-220® the greater part evolves 
H3O giving the anhydride CaHjoNgOg, whilst a 
smaller portion splits up into di-methyl-amine 
and COg (Mylius, B, 17, 286). Chloride of 
cyanogen passed into the fused substance gives 
methyl- hydantoin and saroosine - anhydride 
(Traube, B, 15, 2110). When taken internally, 
the greater part passes as such into the urine 
(Bai maun a. Moriug, B. 8, 687; Salkowski, S', 
^,|107 9 Sohiffef, //. 5, 266). Nitrous acid passed 
iiuo its hobaqueous solution forms a nitroso* 
derivative CH3.N(NO).CHg.COgH, whi^h is a 
thick liquid, forming the salt CaA\ aq orysti^S- 
ing in needles (Schultzen, Z, 1867, 616). Gives 
mcthyl-urio aoid when heated with urea (Hor« 
oaezewski, M, 6, 366). 

Salts.— (CgH^N Og)gCa 2aq : ultramarine blue 
crystals (B. Schmidt, A. 217,273). — 03^^0,H01; 
needles (from alcohol).— (OANOAgZnHgOlg: S. 
(aloohol) *038. V. soU water {jBuliginskyg 
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1867, 495),— (C,H,N02)2HjPt01fl2aq : monoolinio 
tables, a:h:c « l*033Jr:l; *6747; i8-75°27'. — 
CjE-NOJiAuCl^ ; jellow needles, si. sol. cold 
water.— CsH,NOal£NO,. [c. 70®j. Very hygro- 
scopic, V. sol. cold alcohol (Franchimont, B. T,G» 
f 2,339).— (CsH^NOJi^H^SO^ aq : four-sided tables, 
y. e. sol. water. S. (boiling alcohol) 10. 

Guanidine hydrochloride 
C,H,N02HC1CH,N3. Formed by heating methyl- 
amido-acetio acid with guanidine hydrochloride 
(Baumann, B. 7, 1161). Tables (from alcohol). 

Anhydride CJIioNgOa i.e. 

CH3.N.CH2.CO 

I I (?). Sarcosine anhydride. 

OC.CH3.N.CH, 

[160®]. Formed by the action of cyanogen 
chloride on melted sarcosine. Prepared by 
heating sarcosine to 210®-220^ and distilling the 
residue (Traube, B. 16, 2112; Mylius, B. 17, 
286). Colourless prisms. V. sol. water, al- 
cohol, and ether. Bitter taste. Weak base. 
By boiling with water it again gives sarcosine. 
On oxidation with KMn04 it yields s-di-mcthyl- 
oxamide. 

Salts. — B'3H2Cl,PtCl4 2aq : prisms. — 

B'2H2Cl2PtCl4 4aq ; * large six-sided tables. — 
B'^HClAuClj 2aq : prisms. 

Sarcosine-nrio acid C8H„04N4. Obtained by 
heating a mixture of sarcosine (3 pts.) and uric 
acid (2 pts.) at 210® ; a good yield is obtained. 

Properties. — Colourless prismatic crystals 
(containing 2aq^. Sol. hot water. It shows the 
murexide reaction. It slowly reduces alkaline 
solutions of copper. It has weak acid and basic 
properties, dissolving in aqueous acids and alkalis. 
By fusion with KOH at 110® it is resolved into 
uric acid and sarcosine. Heated with bromine 
water it is converted into bromo-sarcosine- 
mesourio acid C3H,N404Br. 

Salts. — The acetate forms microscopic 
crystals, si. sol. hot acetic acid, insol. cold HOAc, 
V. sol. water. The formate is very analogous 
to'ihe acetate. The ammonium salt is cry stal- 
line.— A^Aga,; insol. white amorphous pp. (My- 
lius, B. 17, 618). 

Bromo-sarcosine-mesourio acid C3H7N4Oj.Br. 
Formed by digesting a warm aqueous solution of 
sarcosine-uric acid with bromine, which gives a 
nearly theoretical yield (Mylius, B. 17, 621). 
Heavy colourless tables. SI. sol. water. By 
H^S it is reduced to sarcosine-mesouric acid. 
It is readily decomposed by alkalis, but is stable 
towards acids. 

Sarcosine-mesouric acid C3H3O3N4. Obtained 
by reducing a hot aqueous solution of bromo- 
sarcosine-mcsouric acid with HjS (Mylius, B. 
17, 624). Trimetric tables or needles. ' V. sol. 
water, insol. alcohol. It is a strong acid, but 
also possesses weak basic properties. By brom- 
ine water it is reconverted into the brorao-doriva- 
tive ; similarly chlorine- water gives the "chloi^t- 
derivative. It is very oxidisable, redbeing AuClj, 
alkcJiire, copper solution, EMn04, &cv, very 
readily. 

Salts.— The acetate forms an unstable 
crystalline pp., al. sol. acetic acid.— A''HNH4 * 
fine needles, v. sol. water.— A"Ag2 • white amor- 
phous pp. . 

Tri-mcthyl-amido-aoetic acid iateraal an- 
^ kydrida v. BaiAiMS* 


DI-M£TH7L-ieBIID0.A0Sn0 OBTHALBS- 
H72>E. Methylo-hydroxide 
CH,(NMe30H).CH(OH),. Muscat^. Occurs, 
together with neurme, the fly agaric (Schmie- 
deberg a. Koppe, J, 1870, 876). Formed from 
neurine by oxidation with cone. HNOg (Schmie- 
deberg a. Harnack, J. 1876, 804). Deliquescent 
crystalline mass, sol. alcohol. Alkaline in reac- 
tion. Active narcotic poison. Separated from 
neurine by placing the nSixed hydrochlorides 
on filter-paper, when the muscarine salt deli- 
quesces and is absorbed by the paper (Harnack, 
J. 1876, 803).— B'(C3H,4N03Cl)2PtCl4 209*1- 
04H,4N02AuCl4. 

Di-ethyl derivative of the methylo^ 
hydroxide OoH^aNO^ i.6, 
Cn..(NMe30H).0H(0Et)2. Hydroxide of fri- 
methyl - aimdo - acetal. When chloro-acetal 
CH2Cl.CH(0Ft)2i3 treated with tri-methyl-amine 
there is forined CIl2(NMe,Cl).CH(OEt)2 and 
CjHjjjNO Cl, which is probably CH3(NMe3Cl).0H0. 
The two salts are separated by fractional ppn. by 
platinic chloride.— (CoH22NOgCl)2PtCl4 : orange 
crystals, si. sol. cold water. — O3H28NO2AUCI4; 
lemon-yellow needles. 

Di-methyl-amido-aoetio aldehyde. Methylo- 
hydroxide C^H.^NO^ i.e. CH2(NMe30H).CH0. 
Formed by saponifying 0H2(NMej0H).CH(0Et)a 
with baryta (Berlinerblau, B. 17, 1142). The 
hydrochloride CaHjoNOCl is also formed as above. 
Gives the aldehyde reactions. — Plati no chlor- 
ide (G3Hi2NOCl)2PtCl4 : octahedra (from dilute 
alcohol). 

DI-METHTL-AMIBO-ACETONE. Methylo- 
chloride. C4H,4N0C1 i.e. CHj.CO.Cl^NMesCl. 
Caprine chloride. Formed by the action of dry 
NMoj upon chloro-acetone in the cold (Niemito- 
vitch, M. 7, 241). Very deliquescent shining 
needles ; sol. alcohol. Gives the alkaloidal re- 
actions. Acts physiologically like curare. — 
O3HJ4NOCIAUCI3 [189®]. 

p-m - METHYL. AMIDO - ACETOPHENONE 
CaH4(NMe2).CO.CH3 [69®]. Formed by methyla- 
tion of p-amido-acetophenone (Elingel, B. 18, 
2094). Yellowish plates (from hot water). V. 
sol. alcohol, ether, and hot water. 

O-DIMETHTL-AMIBO-ANISOL v. 0-Dz- 
METiiYL-AMiDo-PHENOL methyl ether, 

METHYL-AMIDO-AZO- COMPOUNDS u. Azo- 

COMPOUNDS. 

METHYI-AMIDO-BENZAMIDE v. Amide of 
Methyl-amido-benzoio acid. 

METHYL-AMXDO-BENZENE v. Methyl- 
ANILINE and Toluidine. 

Di - me thy 1 - amide - benzene v. Xy^dinx, 
Methyl-toluidine, and Di-mbthyl-anilink. 

Tri-methyl-amido-benzene v. Mbsidine and 
4'-Cu^idii5e. 

Te<;ra - methyl - amide - benzene v, TsTRi- 
methyl-fhenyl-amine. 

Tetra-methyl-di-amido-benzene v. TBxni- 

UETBYL-PHENYLENE DIAMINE. 

Di-methyl-tri-amido*-benzene 
O^HJNMe^XNHJa [1:3:4]. [44®] (298®). Needlez. 
Readily turned blue in tlm air. ^ Prepared by re- 
duction of dinitro-dimeth;^-aniline[87®]. Formed 
also by reduction of nitro-p-dimethyLamido* 
phenyl-oxamic ether. 

Acetyl derivative 

04H3(NMeA(NH2)(NHAo). [163®]. Prisms (con* 
taining aq) (Wurster a. ^ndtner, B, 12, 1806). 
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tt-Tri^metliyl-tri-ainido-bei^en* 

0^,(NMeJ(NBj(NHMe) [l:a;:4]. [90^. (294®). 
Prepared bjereduotion of the nitrosamine de- 
rived from nitro-trimethyl-^-phenylene-diamino 
(Wurster a. Schobig, •B, 12, 1812). White 
needles. Sol. water. Gives a blue colouration 
with HNOj. 

Diacetyl derivative [184°]. Leaflets. 

METHYL-AMIDO-BENZENE-AZO- COM- 
POUNDS V. Azo- COMPOUNDS and jDis-Azo- com- 
pounds. 

DI- METHYL- AMIDO -BENZENE FHOS- 
PHINIC ACID NMe2.C«H,.P(OH),. [1G2^]. 

Formed by decomposing its chloride with water 
(Schenk a. Michaelis, B. 21, 1498). ' White 
needles; v. sol. hot water and alcohol. On 
boiling its aqueous solution it is split up into 
di-methyl-aniline and phosphorous acid. When 
heated alone it gives phosphorus, TH,, and di- 
methyl-aniline. • 

Salt. — NaHA" 2aq: largo crystals (from 
alcohol). 

Chloride NMe,.C,H,.PCla. [66°]. (250° at 
120 mm.). Formed by the action of PCI, (100 g.) 
on di-methyl-aniline (70 g.) in presence of AlClj 
(20 g.). The mixture is boiled for eight hours 
with inverted condenser, and the product ex- 
tracted with petroleum ether and distilled in 
vacuo. Thin plates ; v. sol. benzene, m. sol. 
ether, si. sol. petroleum other. Converted by 
the action of chloro-benzene and sodium into 
di-methyl-amido-tri-phenyl-phosphino. 

DI- METHYL -AMIDO -BENZENE FHOS- 
PHONIC ACID. NMo2.CflH,.PO(OH)2. [133°]. 
Formed by oxidising NMe2.0eH4.P(0H)4 with 
HgClj (Schonk a. Michaelis, B. 21, 1600). 
Crystals ; v. e. sol. water and alcohol. 

METHYL-AMIDO-BENZENE STTLPHONIC 
ACID 0,H,NSO, i.e. NHMe.OsH^.SOsH. Formed, 
together with methane disulphonic acid, by 
heating the acetyl derivative of methyl-aniline 
with H,S04 at 146° (Smyth, 7, 1240). Crystals, 
'^hich decompose at 182° without previous fusion, 
— ^BaA'g^q : crystalline powder. 

Methyl-amido-benzene sulphonic acid 
KHMe.04H4.S0,H. Formed by heating methyl- 
aniline ethyl siflphate at 210° (Mundelius, B. 7, 
1360). Plates (containing aq) ; insol. alcohol 
and ether. — BaA'^S^aq: small prisms. — 
OaA',4aq.-PbA'.,8aq. 

Di-methyl-amido-benzeno jp-sulphonic acid 
NMea.G4H4.SOsH. [160°] (S.) ; [257°] (M. a. G.), 

Formation. — 1. By heating di-methyl-aniline 
withirather more than the equivalent quantity of 
sulphuric acid at 186° (Smyth, JB. 6, 344; 7, 
1237; Armstrong, JB. 6, 663; Vignon, G.R. 107, 
2G3). — 2. f rom di-methyl-aniline aqd ClSOaEt 
(WenghOffer, J.pr. [2] 16, 448). — 3. From &omo- 
tti-methyl-aniline and H^SO, at 180° (Miohler a. 
Walder,B.14,2177). — 4. From di-methyl-anilino 
and SOCI3 followed by water (Michaelis a. God- 
chaux, B. 23, 656). • 

Properties. — 8-sidod prisms (containing aq). 
Decomposes at 230°. 

Salts. — BaA'j 3aiq : needles or plates. — 
6aq (Vignonh — BaA'g llaq : efllorescent 
triclinio crystals ^aar, J. pr, [2] 20, 262).— 
NaA' 2aq. Long needles, m. sol. water, si. sol, 
aqueous NaOH, insol. water (M. a. G.) 

OMorid* O.B,(Nlfe,)SO,Ca. I 


Ethyl ether EtA'. [86°]. Formed from 
alcohol and the chloride. 

Di-methyl-amido-benzbne i^-snlphonie acid. 

Anhydride of tho methylo-hydroxid^ 

C,H„NS03t.e.C.H,<’™®^>0. Formed bj 

allowing a mixture of amido-benzene j7-sul- • 
phonic acid, McI, cone. KOHAq, and MeOH to 
stand for some time in the cold (Griess, B. 12, 
2116). Fonr-sided plates ; v. sol. cold water, 
almost insol. alcohol, insol. ether. Decomposes 
before fusion. Ppd. as periodide by a solution 
of iodine in HIAq. — 

(S03H.C4H4.NMe3Cl)2ptCl4 8aq : orange tables, v. 
e. sol. cold water. 

METHYL-o-AMIDO-BENZOIC ACID, 

Amide NHMe.C^TT^.CONHj. [160°]. Formed 
by heating o-amido-benzamide with Mel at 100° 
(Weddige, J. pr. [2] 36, 152). Plates ; v. sol. hot 
alcohol, sol. water. In dilute solutions it shows 
blue fluorescence. 

Acetyl derivative 

NHMe.C4H4.CO.NHAc. [155°]. Long needles; 
v. sol. hot alcohol, si. sol. benzene and ether. 
When heated above 165° it forms tho anhydro- 

derivative C4H4<;[^^^j^^CMe [199°] which is 

an oxy-di-metliyl-quin azoline. 

Nitroso-derivative of tho amide 
NO.NMe.C4H4.CO.NTT2. [149°]. Pale yellow 
prisms (from hot alcohol) (Finger, tL pr. [2] 37f 
431). 

Methyl-m-amido-bcnzoic acid CgH^NO- Le. 
NHMe.C4n4.CO‘2H. Formed by boiling (a)- 
benzereatin Nn2.C(Nn).N]\re.C4H4.C02H with 
baryta-water (Griess, B. 8,325). Nodular groups 
of plates ; v. sol. hot water. Nitrous acid ppts. a 
nitroso- derivative. Salt. — CgllBNOgHCl: six- 
sided plates. 

Di-mothyl-m-amido-benzoio acid OoH„NOj 
».c. NMe2.C4H4.CO2H. [151°]. Obtained by sa- 
ponifying its methyl ether. Needles, si. sol. hot 
water. 

Methyl ether (2i'0° 

uncor.). Obtained by fusing the isomeric an- 
hydride of tho methylo-hydroxiae (v. infra) 
(Griess, B. 6, 687). Heavy yellowish oil, sol. 
acids. — CoH,„MeN02HgS04; very small prisms, 
si. sol. dilute sulphuric acid, v. sol. water. — 
(0„Hj4MeN02)2H2l'tCl4 : spindle-shaped lamin®, 

V. si, sol. cold water. 

Anhydride of the methylo-hydroxide 
C,^„NOji.£!. Benebetaine. 

Formed by allowijig a mixture of ?/i-amido-ben- * 
zoic acid with McOII (1 mol.), aqueous KOH 
(3 mols.), and Mel (3 mols.) to stand in the 
cold ; ^the product, aher freeing from MeOH by 
distillation, being saturated with HI, whereupon 
the iodide NMe3I.C4H4.CO2H is ppd. This iodide 
is then boiled with water and lead hydroxide 
i^riess). Small deliquescent needles (contain- 
ing aq), wliich give up their water of crystallisa- 
tion at 105°. V. 0. sol. cold alcohol, insol. ether, 
Tastc*3 bitter and is neutral in reaction.* Forms 
NMe3Cl.C4H4.C02H)2PtCl4 4aq crystallising in 
arge prisms, si. sol. hot water. 

Methylo-iodideliMeJL.O^Bi^.CO^. Formed 
as above. Small short prisms (containing aq) ; 
si. sol. cold water. 

Methylo- chloride NMejOl.O4H4.OOsH. 
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Monoclixiio erystals; a : 6 : cb 1*939: 1:0*870; 
i5«88® 49' (Zingel, Z, K, 10, 414). 

Di-methyl-^p-amidoibenzoio acid 
lfMe2.0BH4.C0.H. ^235‘^J, Formed by boiling 
its chloride with water. Prepared by boiling for 
three hoars a mixture of y)-amido*benzoio acid 
' (1 mol.j, M^I (2 mols.), and aqueous KOH (3 
mbls.) dissolved in metnyl alcohol (Michler, B, 
9, 400). Obtained also by heating tetra-methyl- 
di-amido-benzophenone with soda-lime a^- 340®, 
extracting the product with hot water, and ppg. 
by acetic acid (E. Bischoff, B. 22, 341). Short 
needles (from alcohol) ; sol. aqueous KOH and 
HClAq, insol. dilute acetic acid. Nitrous acid 
forms NMe,.C,H3(N0).C02H [224®J. The Ca 
salt forms yellowish plates. 

Methyl ether NMe2.C„H4.C02Me. [102®]. 
Silvery plates (from alcohol) ; v. sol. benzene, 
ether, and chloroform, m. sol. dilute alcohol. 
Nitrous acid forms NMe2.C<,H3(N0).C02Me6Aaq 
[ 101 ®]. 

Chloride NMe2.CaH4.COCl. Obtained by 
heating di-methyl-anilinq with COClg at 50 ' in a 
sealed tube (Michler). Crystalline. 

Nitrile NMeo.CaH^.CN. From di-methyl-p- 
phenyleno-diamine by Sandmeyer’s reaction 
(Ahrens, B. 20, 2958). 

Anhydride of the methylo-hy dr oxide 
0,.H„NO, U. [0.253°]. Wlien 

p-amido-benzoic acid is mixed with Mol, KOH, 
and methyl alcohol, there is formed, even in the 
cold, di-methyl -p-amido-ben zoic acid and the 
iodide NMe3I.OaH4.COH which crystallises in 
short yellow plates [233®] (Michael a. Wing, 
Am, 7, 196). The corresponding anhydride 
crystallises from alcohol in colourless plates 
(containing aq) ; v. sol. water. It loses its water 
of crystallisation at 100®. The periodide forms 
long dark prisms [200®]. The platinochloride 
(NMo3C1.0*H4.COH)2PtCl4 forms large red 
prisms. 

Tetra-metbyl-di-amido-benzoic acid. Dt. 
m%ihylO'di‘hy dr oxide 
(HO.NMe3)2CH3CO.H [1:3:6]. The iodide 
(INMeajjCjHjiCOaH aqis formed when di-amido- 
benzoic acid (1 pt.) is mixed with Mel (6 pts.), 
methyl alcohol (10 pts.), and twice as much of a 
concentrated somtion of KOH as is required to 
neutralise the acid. The mixture should stand 
for some time, being kept alkaline by further 
additions of potash. The alcohol is then dis- 
tilled off, and the iodide ppd. Jjy HIAq (Griess, 
B. 7, 89). This iodide crystallises from hot 
• water in six-sided tables or pll^tes, v. sol, hot 
water. With moist Ag^O it y!;elds a caustic 
alkaline liquid which, on evaporation, leaves 
the hydroxide as a hygroscopic mass ^of soft | 
white plates. It rapidly absorbs COg, and ppts. | 
. metallic oxides from their salts. The corre- 
sponding chloride (NMe2Cl)20^H3.008H 4aq, 
obtained by neutralising the hydroxide V 
crystallises in small six-sided plgtes, v. sol. 
water, si. sol. hot alcohol. The periodide 
forms 1$h>wniBh-yeIlCw needles. The oarbbna'^e 

CO<^;^^®p>CA-OOJB8aq, obtained from 

the iodide and AggCO,, crystallises from wate/ 
in very small soluble plates, having an 
alkaline reaction. The platinochloride 
(01NMe|)gOgHg.COgHPtCl4aq is a pp. composed 


of very small pafe-^ellow plates, nsnally grouped 
in stars. 

Derivative v, CnLono-UETHTiriinDO-BEN- 

ZOIO AOD>. 

BI - METHYL^- AMIBO - BEKZOIO ALBE- 
HYBE, CgH„NO i,e, NMb2.C3H4.CHO. [73®]. 
Formed, together with CHG1„ by heating 
NMe2.C„H4.CH(OH).CCl2 with alcoholic KOH 
(BSssneck, B. 18, 1520; 19, 306). With di- 
methyl-aniline and hydrochloric acid it forms 
(NMe.2.C3H4)3CH. 

Oxim NMe2.C3H4.CH:NOH. [144®]. Yellow- 
ish-brown plates (Kndffcr a. Bosspeck, B, 20, 
8195). 

Fhenyl hydraeide NMe2.C3H4CH;Nj,HPh, 
[148®]. Needles (from alcohol). 

BIMETHYL-AMIDO-BENZOPHENONE 
CflH3.CO.O3H4.NMe2. BemodUnethylaniline, 
Benzoyl-di-irethyl-aniline, Bemoyl-phenyh 
di-methyl-amine, [90®]. Formed by heating 
the methylo-iodide to 181®. Formed also by heat- 
ing malachite green (NMe2.Cfln4)2C(OH).OflH5 
with cone. HClAq at 180°. Colourless plates 
(from alcohol). Insol. water, si. sol. cold alcohol, 
v. e. sol. hot alcohol or ether. It is a feeble 
base, its solution in concentrated acids being 
ppd. by water. 

Methylo-iodide CflH3.CO.CflH4.N Megl. 
Large tables, si. sol. cold water. Formed by 
heating j>-amido-benzophenone with Mel at 
100®. It decomposes at 181° (Doebnor a. Weiss, 
B, 14, 1836 ; A, 210, 270 ; 217, 257). 

Bi-methyl-amido-benzophenone 
C«H3.CO.CflH4NMe2. [39®J. (330®-340'’). Ob- 

tained by heating benzoic acid with di-methyl- 
anilino and PjOj at 186® (0. Fischer, A, 206, 
88). Needles (from ligroin). Foims unstable 
salts. With nitrous acid it yields the oily 
nitroso- derivative CflH3.CO.CjH3(NO)NMe, (E, 
Bischoff, B. 22, 340). 

Bi-me thy i-di-p-amido-benzophenone. D { - 
benzoyl derivative C2,jH24N202 i.e, 
(NMeBz.C6n4)2CO. ♦ [102®]. Formed by heating 
tetra-mothyl-di-amido-benzophenone with BzCl 
at 190® fNathansohn a. Miiller, B. 22, 1877). 
Small light-brown plates, si. sol. cold, v. sol. hot, 
alcohol; si. sol. benzene, almost insol. water 
and ether. Acids and alkalis at 100® do not 
saponify it. 

Tri-methyl-di-amido-henzophcnone 
NHMe.OflH4.CO.CflH4.NMe2. [166®]. Formed, to- 
gether with di-m ethyl -aniline, by boiling penta- 
I methyl - tri - amido • tri - phenyl - carbinol with 
j HClAq fWichelhaus, B. 19, 109).' Nodular groups 
of needles (from alcohol). g. 

Tetra-methyl-di-amido-benzophenone 
NMe2.CflH4.CO.CflH4.NMe2. [172®]. (above 360®) 
j (Grtebe, B. 20, 3262). 

I Ubrmc^ion,—!, By passing COClj into di- 
methyl-aniline (Michler, B. 9, 716, 1900). — 2. By 
boiling hexa-mcthyl-tri-amido-tri-phenol-carbi- 
nol with HClAq (Wichelhaus, B, 19, 109).— 
i 8. From CGl3.S02Cland^.di'methyl-anlliiie (Mich- 
I ler a. Moro, B, 12, 1168). 

Preparation, — By boiling auramine with 
aqueous HCl till deooloiiris^ and ppg. with 

NHfl. 

t Properties,-— 'Woiio plates (from dilute alco- 
hol); insol. water, m. sol. aloohol, v. e. sol. 
w^rm benzene, v. si. sol. dther. 

Reactions.— 'Heating with ZnOlg and 
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NH4OI 160^ produces aurapiine (Fehrmann, 
B. 20, 2844). — 2. Boiling HNO, (S.G. 1*48) gives 
tnsolable yellow crystals of tetra-nitro-di-methyl- 
di-nitramido-benzophonone and tri-nitro-phenyl- 
metl^l-nitramine [1272], soluble in alcohol 
/Bombnrgh, B, T, C, 6, 367). — 3. Excess of 
bromine added to a solution of the base in glacial 
acetic acid gives the tetra-bromo- derivative 
(O^HjBijjNMealaCO [172°] which crystallises 
in slender yellow needles from alcohol 
(Nathansohn a. Muller, B. 22, 188.3). — 4. Heat- 
ing with aniline hydrochloride yields phenyl- 
au^amine. — 5. Combines with tri-niisro-heiizene 
(2 mols.) forming a compound which crystal- 
lises in long reddish- violet needles [c. 100°], 
With half the quantity of tri-nitro-benzene (1 
mol.) it forms small deep-Violet plates [123°]. — 
6. Combines with m-di-nitro- benzene (2 mols.) 
forming a red crystalline compound.- -7. Nitrcnis 
add in the cold forms the nitrofip- derivative 
NMe,.C„H4.CO.OaH,(NC)II).NMo2 [159i crystal- 
lising from alcohol in golden plates. This sub- 
stance is a weak base, its solution in IlClAq 
being ppd. by water. It gives Liebermann’s 
reaction. Stannous chloride reduces it to the 
original tetra - methyl - di - amido - benzophenone. 
The nitroso- derivative forms the following 
salts : B"IIjCl2. Obtained by passing HCl into 
a solution of the nitroso- ketone in benzene. — 
B"C«H,(N02),0n. [152°]. Orange needles (from 
alcoliol). The nitroso- ketone gives also a phenyl- 
hydrazide [148°] (E. Bischoff, B, 21, 

2462 ; 22, 337). — 8. In presence of dehydrating 
agents, such as PCI5 or AICI3, it condenses 
with secondary and tertiary basc.’i. Thus with 
di-methyl-aniline it yields ‘ crystal violet * 
C(0H)(03H4NMe.,).,. 

Salt s.— B"n2Cl2 : small radially-grouped 
prisms (from alcohol). Decomposed by water, 
with separation of the base (Fehrmann, 
B, 20, 2844).--B"ll2PtCla : yellow granules, 
insol. water, v. si. sol. alcohol. — Pi era to 
^''03HJi(N02)a0H. [167°]. ^mall, purple, radi- 
ally-grouped, prisms (from alcohol) ; insol. cold, 
V. si. sol. hot, water; m. sol. alcohol. 

Di -methyl -di-iodide B^Me-Jj. [105°]. 
Light yellow plates (from alcohol), si. sol. cold, 
V. sol. hot, water and alcohol. Split up at 150° 
into Mel and the base (Nathansohn A. Muller, 
B. 22, 1876). • 

Di-methylo -di-hydroxide B"Me2(OIT)2. 
From the preceding and moist Ag^O. Small 
yellow plates (from alcohol), quickly becoming, 
dark and resinous (N. a. M.). * 

Otetw H0N:C(C,;FI,.NMej2; [233°] ; colour- 
less crystals (Munchmeyer, B. 19, 1852; 20, 
1862). . 

Phenyl-hy dr azide C2.,HjoN4 

g J^Mej.04H4)aC:N2HPh. [176°]. Needles Jfrom 
enzene-alcohol) ; m. sol. warm alcohol, v. sol. 
ether. Coloured green by acid oxidising agents 
(Ziegler, B. 20, 1111). Cone. HjjSO, gives a red 
oolouration. • 

Imide (NMe2.C«H4),C:Nn. Auramine base, 
[186°]. Formed by heating tetra-methyl-di- 
amido-benzophenone^with NH4OI and ZnCl* at 
160° to 160°. Formed also by treating a solu- 
tion of tetra-methyl-di-amido-benzophenone in 
08, with . PCI, and subsequently adding ammonia 
(Caro a. Kern) (e/. ^ubaminb in Thobps’s Dio- 
nonmof AppusdOebkistbt). Lemon-yellow 


plates, insol. water and ether, Hi. sol. alcohol. 
Dilute HClAq readily converts it, even in the 
cold, into totra-methyl-di-ttoido-benzophonone. 

Reactuyns, — 1. Sodium-an^lgam reduces it^ 
(in alcoholic solution) to leuoauramine 
(0«H4NMfi2),CH.NH, [136°]. This substance 
forms colourless crystals which when treated 
with HO Ac yield an intense blife solution 
(Grjebe, B. 20, 3205). — 2. H.^S in alcoholic solu- 
tion at 00° forms tetra-methyl-di-amido-thio- 
benzophonone [164°]. — 3. CS, also forma 
(NMcvCgH,)jjCS together with thiooyanic acid 
(Fehrmann, B. 20, 2847). 

Salts. — B'HClaq. Auramine. Yellow six- 
sided tables (from water at 70°). After expulsion 
of the water it melts (G.) or decomposes (F.) at 
267°. M. sol. cold water, m. sol. alcohol. Boil- 
ing water converts it into tetra-methyl-di-amido- 
benzophenone. Dyes wool and silk greenish- 
yellow. Cotton prepared with tannin is also dyed 
yellow by auramine.— B'^H^PtClo; granules, insol. 
water ; b1. sol. alcohol. — B'HI. [268°]. Minute 
columns.— B'HSCy aq. [200°-210°].— B'H^204. 
[194°]. Orange needles, si. sol. water, m. sol. 
warm alcohol.- B'C,H.,(NO,)30H. [230°-236°]. 
Plates, insol. cold, v. si. sol. hot, water ; m. sol. 
hot alcohol. 

Phenyl-imide (N Mo.^.C3n4).^C:NPh, 
Formed by heating the hydrochloride of the 
imide (auramine) with aniline at 180° (P.), 
Small greyish-yellow radially grouped needles 
(from alcohol), decomposing at 80°. Insol. water 
and ether. — B'HCl ; reddish -crystalline mass, 
sol. water and alcohol. Its aqueous solution 
gradually decomposes, yielding aniline and tetra- 
mcthyl-di-amido-benzophenone. — B'.^H.^PtCl3.— 
B'C3n.,(NO.j30H. 

p- Tolyl-imide (NMe^.C^HJ^CiNOoH^Mo. 
Eesemblos the phenyl-imide. - B'sH-^PtClg. 

Jbj thy I en c - d% •• a'tytvde Oj3H.2oI'^4 ^^e- 
NH.CH, 

(NMoo.C 3H.)„C< I . Formed by heating 
NH.CH, 

auramine (hydrochloride) with ethylene-diamiaio 
at 100°-110° (Fehrmann, B. 20, 2855). Yellowish 
plates (from alcohol), insol. water, m. sol. warm 
alcohol. On treatment with HOAo or dilute 
HClAq it decomposes into ethylene-diamine and 
(NMe2.C6H,)2CO. In alcoholic solution it is de- 
composed by llgS into ethylene-diamine and 
(NMeo.O„H4)2CS.-B"H2C1.2: yellow needles.— 
B"H2PtCla : amorphous flakes, insol. water and 
ether, v.sol. warir^ alcohol. — B"203H2(N0a)30H; 
flakes, V. si. sol. water, v. sol. alcohol. 

Toly le7ie- di-amide 

(NMoj.C.H^),C<]Jj[>C.n.Mo. Formed by heat- 

ing tlm hydrochloride of the imide (auramine) 
with 2, 4)*tolylene-diamine at 160°, and 
treating the product with ammonia. Small 
brown scales. In dilute acetic acid solution it 
jes ootton, mordanted with tannin, reddish- 
rown. Dilute HClAq regenerates the origin^ 

ketone.-B"H2Pt01e.-B"2C3H2(N02),0H. 

TeVa-methyl-tri-amido-benzophenon® 
C„H2|N30 i.e. NMe2.03H4.C0.C3H,(NH2)(NMeJ. 
[82°]. Obtained by reducing nitro-tetra-methyl- 
*di-amido-bcDzophenone (Nathansohn a. MflUer, 
B. 22, 1884). Amorphous yellow powder, v. sot 
hot, si. sol. cold, alcohol and benzene, insoL 
ether.— B'CfHs^NOstOH: minute plates, y. ioL 
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hot alcohol, insoluble in benzene and ether. — 
B'^H^tOlg: light-red crystalline pp., v. aol. 
warm alcohol, si. sol. bbnzene, insol. water and 
ether. < 

METHYL-a-AMIBO-Tt-BUTYBIG AOID 
0,H„N0, ix, CH3.CH2.CH(NHMo).C 02H. 
^Formed by hf ating a-bromo-butyrio acid with a 
concentrated solution of methylamine in scaled 
tubes at 100°. The product is boiled Avith baryta 
to expel NH.;Me, the Ba exactly ppd. by 1^2804, 
and the HBr by AgaCOj (Duvillier, A, Ch. [6] 
20, 188; 0. R. 88, 425). Glistening leaflets 
(from alcohol), subliming above 120° without 
fusion. V. e. sol. water, m. sol. hot alcohol, insol. 
ether. Has a sweet taste. Feebly acid in re- 
action. By the prolonged action (several months) 
of oyanamide (1 mol.) in concentrated and slightly 
ammoniacal solution it is converted into b u t y r 0- 

oreatinitts CH,.OHrCH<^^p^>C:NH 

which crystallises from alcohol in slender silky 
needles composed of small rectangular plates 
(Duvillier, C. R. 96, 466; BL [2] 39, 639). 

Salts.-HA'Ha. [160°]. Badly defined 
crystals; sol. alcohol, insol. ether. Gives off 
HCl on fusion. — HjA'jHjPtCl, : orange - red 
crystals ; v. sol. water and alcohol, insol. ether. — 
H2A'aH2PtCl46aq. Formed atO \ — HA'HAuCl^aq : 
transparent yellow prisms; sol. water, alcohol, 
and ether. — The nitrate and sulphate 
crystallise with difficulty in long needles. — 
C^'9 2aq : light-blue prisms; sol. alcohol. 

l)i-methyl-a-amido-but3rric acid. Anhy~ 
dride of the methylo •hydroxide CyHijNOa 
OH..CHj.CH— CO 

ix, II* Tri • methyl • a-amido^ 

(CH,),N-0 

butyro - betaine. Prepared by the action of 
bromo-butyric ether on an excess of tri-methyl- 
amine in alcoholic solution (Duvillier, C. R, 104, 
1620). Large transparent crystals, containing 
aq, which they lose at 120°, becoming opaque ; 
▼. sol. water and alcohol, insol. ether. Has a 
bittbr taste. — B'HCl. Dncrystallisable. — 
B'^jPtCla : orange prisms ; si. sol. alcohol. 
The auroohloride forms yellowish - white 
orystalB. 

METHTL-AMIDO-OAFBOIC ACID v. MExiiYn- 

AHZPO-HBZOIO AOm. 

MSTHTL - AMIDO - CHLOBO- 17. Crloeo- 

HBTHIL-AMIDO-. 

METHYL - AMIDO - GYAlir\(BIC ACID v, 

CTAMrO AOm. 

METHYL-AMIDO - ETHANE BDLPHONIC 
ACID OANSO, ix. 0 H,NH.CH 30 H 3 .S 0 ,H. 
Methyl-taurine, [242°]. 

Formation, — From methyl-ethylene-ik-thio- 
nrea and bromine- water (Gabriel, B, 22, 1148). 

Preparation, — Silver chloro - ethane sul- 
phonate is heated with 8 times its weight of a 
solution of methylamine, saturated at 0°,«for 
hours at 120°. The product is boiled with baryta 
to expel excess of methylamine, freed from ex- 
cess of h)aryta by H2SO4, and evaporated to 
crystallisation. The crystals are washed with 
alcohol and recrystallised from water. The yield 
is 26 p.c. (E. Dittrich, J, pr, [2] 18, 68). 

Properties. — Transparent triclinio crystals. 
Sol. water, insol. alcohol and ether. Its aqueous 
scdution is acid to litmus. Orystallises un- 


altered from strong HOI. Does not form salts 
with acids and alkalis. 

Reactions, — 1. forms isetlrtonio acid, 

(HO)OH2.CH2.S03H. — 2. Viiihcyanamide it com- 
bines to methyl-taurocyamine or methyl-guanido- 
ethane sulphonio acid. 

Di-methyl-amido-ethane sulphonic acid 
NMe2.OH2.CH3.SO3H. Formed by heating di- 
methylamine jS-ohloro-ethane sulphonate (20 g.) 
with aqueous (33 p.c.) dimethylamine (6 g.) at 
160° for 10 hours (James,'/, pr. [2] 31,416; 
G. J, 47, 370). Large tables (from water) ; v. e. 
sol. water, insol. ether. Decomposes at 270°- 
280° without fusion. Does not combine witk 
HOI. 

Anhydride of the methylo-hydroxide 
Formed by heating jS-chloro- 

ethane sulphenio acid with aqueous tri-methyl- 
amine. Slendrr prisms (from water) ; v. sol. 
water, insol. alcohol and ether. Neutral in re- 
action. Tastes sweet. Not decomposed at 800°. 
Not acted upon by cyanamide. Baryta gives 
NMe, and isethionic acid (James, G, J. 49, 489). 

DI-METHYL-AMIDO-ETHYL ALCOHOL v. 

Di-methvl-oxtethtl-amine. 

DI-METHYL-AMIDO-ETHYL-BENZENE 9, 
Di-methtl-amido-phenyl-ethane. 

METHYL-AMIDO-ETHYL KETONE 
CH3.G0.CH(NH2).CH3. Perhaps formed by re- 
ducing methyl nitroso-ethyl ketone, but if so it 
quickl y cha nges to s-tetra-MSTHTL-PYBAziNE. 

METHYL-AMIDO-FOBMIC ACID v . Methyl- 

CARBAMIO AOm. 

METHYL-cuAMIDO-n-HEXOIC ACID 
CjHjjNOj ix, 

CH,.CH2.CH^CEt.CH(NHMe).C02H. Methyl- 
amido-caproic acid, S. 10-2 at 11°. Formed by 
heating a-bromo-hexoic acid (1 mol.) with 
aqueous methylamine (2 or 3 mols.) at 100° for 
several hours (Duvillier, C. R, 90, 822 ; A, Gh. 
[6] 29, 166). Silay needles (from water) or pearly 
plates (from alcohol)/* SI. sol. cold alcohol^ insol.^ 
ether. Neutral in reaction. Volatilises above” 
100°. Does not reduce silver or mercurous 
nitrate. Gives with ferric chloride an intense 
red colouration and a yellowish-brown pp. An 
equivalent quantity of cyanamide in cold con- 
centrated solution containing a few drops of 
NHj forms in a few weeks crystals of ‘ hexoio 
yNMe.CiNH 

creatinine’ C4H„.CH^ | . SI. soL 

^ \CO. NH 

cold water, v. sol. 'alcohol (Duvillier, G. R. 96, 
1683; Bl. [2] 40, 307).-HA'HCl : transparent 
plates ; V. sol. water and alcohol, insol. ether.— 
H2A'2H2PtCl3 : orange crystals ; v. e. sol. water, 
y. sol. aloo]iol, v. si. sol. ether. — The auro- 
ohloride forms golden needles; the sulphate 
forms v^ry indistinct crystals. — CuA , 2aq : blue 
scales, S. 1. 

Di-xnethyl - amido • hexoio acid. Methylo- 
hydroxide HO.NMes.O^Hjo.COjH. Formed by 
heating leucine (1 mol.) derived from casein with 
aqueous KOH (3 mols.), and Mel (3 mols.). The 
resulting INMe3.03H,o.003fi, which crystallises 
from alcohol in needles, being decomposed by 
moist Ag20 (Kdrner a. Menozzi, Q, 18, 858). 
Strongly alkaline. Decomposes at 120°-180° 
into trimethylamine, an aci^ O3H13O3, and oxy- 
hexoio acid. Forms the platinoohloride 
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(ClNBie,.O^,0.GO^l}3FtUl^q, a aro 0 hi o ri d • 
Ol4AaNMe»OjSio.OO^ [168°], and periodide. 
The perioidide forms lustrous green crystals, do- 
composed by ]^S, jpelding INMe,.OftH,o.COgH 
[191°], crystallising tn small prisms. 

DI-METHYL-AMIDO-HTDBOQUINONE 
08Hj(NMe2)(0H)a [2:4:1]. Di-methyl deriva^ 
tive C«H3(NMoJ(OMe),. 

Methylo-iodide B'Mel. [202°]. Formed 
by heating the di-methyl derivative of amido- 
hydroquinone with methyl iodide (Baessler, B, 
17, 2122). White needles ; v. sol. water, si. sol. 
•absolute alcohol, nearly insol. benzene, chloro- 
form, and ligroine. 

Methylo -hydroxide B'MeOH : soluble 
needles. • 

Methylo-chloride B'MeCl: white easily 
soluble needles [172°]. — (B'MeCB^tCl4 : yellow 
crystalline pp. 

TBI ■ HETHTL • AVISO • I vISO ■ I VISO ■ SI- 
SHEITTL 8SLFHISE. Methylo-ehloride 

0„H„N,8C1 i.e. MethyUne- 

NlJejCl 

bltie. Chloride of tetra-methyl-thionvne. 

Formation. — 1. By the action of H.^S on an 
acid solution of nitroso-di-methyl- aniline and 
oxidation of the resulting leuco-methylene-bluo. 
In this reaction di-methyl-p-phenylene-diamine 
is an intermediate product (Caro, E. P. 1877, 
3761; Koch, B. 12, 698; Bemthsen, A. 230, 
137).— 2. By dissolving nitroso-di-methyl-anilino 
in H2SO4 (S.G. 1*4), treating with sulphide of 
zinc, and oxidising the resulting leuco-methylene- 
blue (Oehler, O. P. 1882, 24,126 ; Miililhauscr, 
D. P. J. 262, 371). — 3. By oxidation of di-methyl- 
p-phenylene diamine in presence of NajS^O,, 
and further oxidation of the resulting 
OaH3(NMOjj)(NH2)S.SOaH by chromic acid 
(Bemthsen). — 4. By reducing the compound 
C,H,(NMej(NH3)S.S03H4oC„H3(NMe3)(NH3)Sn 
* and oxidising a mixture of this mercaptan with 
di-methyl-aniline with HCl and K2Gr207; the 
resulting * soluble green O13H13N3S or 

slowly changing in aqueous 


solution to Inethylene-blue (Bemthsen, A, 261, 

10). 

Pfoperfies.— Minute dark-blue laminsB (con- 
taining 8aq), V. sol. water and alcohol. Djj;^s 
mordanted cotton blue. 7ts aqueous solution 
is^lue and not affected by HGl or ammonia. 
NaOH gives a violet colour and, when added 
in large quantity, a dirty violet pp. Gone. 
H2SO4 gives a yellowish-green jsolution, be- 
coming blue on dilution. The aqueous solu- 
tion is decolourised by H^S or Naad^Os; the 
colour is restored even by feeble oxidising 


Methylo-hydroxide 

* . i^e.,OH • 

Formed by treating methylene-blue with moist 
Ag-^O. Amorphous, dark-blue mass; v. e. soL 
water and alcohol, insol. ether. , • 

Meihylo-iodide C^jHjgNaSI : bronzy 
needles (from hot water). The di-chloro- deri- 
vatv^e of this iodide CiBHieClaNsSI is formed by 
successive treatment of di-chloro-di-methyl-p- 
phenylene-diamine CrtH2Cl2(NMe2)(NH2) with 
HjS, FeCls, and KI (Mohlau, B. 19, 2012). 

TRI - METHYL - AMIDO - IMIDO - IMIDO -DI- 
PHENYL-SULPHONE. Methylo-iodide 

C,.H.,N,SO^ U. Methyl. 

€7ie-a2Ure, Formed, together with methylene 
violet, by boiling methylene blue with Ag^O and 
a largo quantity of water (Bemthsen, A, 280, 
175). Slender needles with green lustre, sol. 
water, forming a violet solution from which it 
is ppd. by KI. Alkalis destroy the colour of the 
solution. The corresponding CMHjgNjSOaCl 
crystallises in needles, v. e. sol. water. It dyes 
silk like methylene blue. 

TETEA - METHYL - DI - AMIDO - IMIDO - DI- 
PHENYL METHANE v, Imide of Petra-METHVL* 

DI-AMinO-BlSNZOPHENONE. 

METHYL . DI - AMIDO - IMIDO - DI-PHENTL 
SULPHIDE C„H„N,Si.e. 

Methyl-di-amido-thio-diphenylamine, 
by reduction of di-nitro-methyl-imido-di-phenyl 
sulphide with tin and HCl (Bemthsen, A. 230, 
130). Insol. water, sol. ether. The dilute solu- 
tion of its hydrochloride is coloured blue by 
FeCla.— B"HaCl,. Needles, v. sol. water, almost 
insol. HClAq. 

Tetra-methyl-di-amido-imido^dLphenyl sul- 

S. 


Formed 


"^\CgH3(NMe3>^“ 


Fom.ed by treating 


n Ui-methyl.i)-phenylene-diammeandH,S followed 


Faming HGlAq 
oomjposes it, giving off H^S. Boiling dilute HNO^ 
oxidises it, forming H^SOg. Boiling aqueous 
KOH forms *thionel,* the anhydride of di-oxy- 

imido-di-phenyl sulphide • 


1 / 


Salt.— (O„H,gK,SCl),Zn0I, ttq. 


phido OjeHioNgS i.e. 

Leuco-methylene hhie, 
methylene -blue with sodium hyposulphite 
Na2S.P4 (Bemthsen, A. 230, 147). Needles &om 
alcohol), si. sol. water, m. sol. cold alcohol. Hives 
an acetyl derivative, v. sol. alcohol, ether, and ben- 

zene. With Mel it forms 

crystallising in plates, v. si. sol. water and fJeo- 
hol, insol. ether. Oxidised by air to methylene 
blue. — B'HaZnCli : prisms. 

Di-methyl-amido-imido-phenyl disulphide 
Methylo-ehloride GgHyNgSgCl t.s. 

yOgHgV 

NMbpi^l ^S. Methylene red. A by-pro- 
duct in the manufacture of methylene-blue from 


B. 12, 694). Small green glittering prisms (from 
alcohol), V. e. sol. water, insol. ether. Ifts aqueous 
and alcoholic solutions are purple. Not affected 
by HCl. Alkalis decompose it.— Zino salt 
(0.H,N2S201),Zn01aaq. 

DI-METHYL-AMIDO-JUOLONE JuOLOHi. 

METHYL JIKIDO-MSSITYLEHE v. Mmtm 
icxsxnnnE. 



m 


MlSTHYI^AmDO-MEmYL-BE^^ 


]ISTHYL.AMIDO.METHYL.BE2fZ£N£8 v. 
BIbthtl-peentl-methtl-ahineb. 

m . HETH7L - AMIEO . UETHTL . PHEN. 


AZINE CM. 


,(NMej/ I \ 


CgHaMe. Formed by 


eJimination of the NHj group from * tolylene-red * 
by means of nitrous acid and alcohol (Bcrnthscn 
a. Schweitzer, B, 19, 2605). Red greenish -glis- 
tening needles or flat prisms. Has basic ^pro- 
perties. Dissolves in dilute acids with a violet 
colour, in cone. H2SO4 with a reddish-brown, 
which on dilution first becomes green, then blue, 
and^ finally violet. Soluble in ether with a yel- 
lowish-red colour and yellow fluorescence. Sub- 
limable. 

Di-methyl-di>amido-metliyl-phcnazme 

t.e. 

Tolylene-r^. Formed by oxidation of nitroso- 
oramido-dimethyl-aniline together with tolylene- 
?;t*>diamme. The leuco- base has the formula 

C.H,{NMeJ<^j“>C.H,Me(NHJ (Bernthsen a. 
Schweitzer, B. 19, 2604). 

DI-METHYL-AMIDO-METHYL-QTTINOLINE 
TETRAHYDRIDE. Di-meihylo-di^iodide 
CoH.MeN.NMe, Me J2. [171°]. Formed by heating 
(Py.l)-amido-quinoline tetrahydride withmethyl 
alcohol and Mel (Ziegler, B, 21, 862). Crystals. 
METHYI-AMIDO-METHYL-THIAZOLE 
S.C(NHMe). 

O.HgN.S i^. I ^N. Methyl4hiazyU 

CH^CMe'^ 

amine, [42°]. Formed by the action of chloro- 
acetoneon methyl-thio-urea (Traumann, A. 249, 
44). Crystalline but extremely hygroscopic, m. 
sol. cther.^ Strongly alkaline in reaction. When 
‘ heated with HClAq in a sealed tube it yields 
methylamine. Br completely decomposes it. 

Salts.— B'HI; small white needles; melts, 
when anhydrous, at 136° (T.).— Platinochlor- 
ide : orange-yellow plates [167°]. 

Acetyl derivative CjE-AoN-S. [110°]. 
White needles. 

Methyl-axnido-methyl* thiazole 
S.O(NH). 

I )NMe. Imido-di-tneihyhthiazole, 
CH;CMe/ 

[47*6°]. Formed from chloro-acetone by treat- 
ment with ammonium sulpho-cvanide (Teller- 
niak a. Norton, B. 16, 345) and heating with 
McI the resulting amido-methyl-thiazole (so- 
called propinine sulphocyanide) (Hontzsoh a. 
Weber, B. 20, 8122, 8336). Crystalline, but very 
hygroscopic. ^ Strongly alkaline. When heated 
with HClAq in sealed tubes it yields ammohia. 
Cone. EOHAq has no action. 

Salts.-BHIaq. Tables [164°3.—Platino- 
chloride: orange tables [193°]. 

Acetyl derivative CjH^AoN.S.., [113°]. 
White needles (containing 6aq). 

Di-metkyl-amido-methyl-thiazole 0,H,oN„S 
S . C(NMe);. 

^ ^^^^NMe. MethyUimido-dimethyh 

-thiazole, [96*^. Formed by adding oono. KOHAq 
to its hydro-iodide (Hantzsch a. Weber, B. 20, 
8123). White needles, abL alcohol, water, and 


ether. Bromine ^reacts with formation of 
0,MeBr(NMeJSN [lf4°J. 

Salts.-B'HIaq. [64°]. From and 
03MeH(NHMe}SN. Melts at 166° when an- 
hydrous. 

Methylo-iodide B'Mel. [85°]. White 
needles, v. e. sol. water and alcohol. 

DI-METHYL-AMIDO-NAPHTHOIC ACID 
C,.H.(NMe,)(CO,H) [1:4]. [165°]. Formed by 
heating di-methyl-(o)-naphthylamino with COClj 
at 70° for 4 hours (Friedltinber, B. 21, 8126). 
Needles (from dilute alcohol), sol. dilute acids 
and alkalis. When acted upon by diazo- com- 
pounds the azo- group displaces the COjH.— ' 
(HA^ APtClg : yellow needles. 

D1 . METHYL - AMID O-NAFHTHO- PHEN- 

AZINE Di -methyl* 

naphth-eurhodiv^,, [205°]. Formed from ni- 
troso-di-methyl-aniline hydrochloride, (jS) -naph- 
thyl-amine, and AcHO (Witt, B, 21, 720). 
Rhombic tables (from toluene or xylene), red by 
transmitted, and red or greei^ according to the 
faces, by reflected light; sol. alcohol, ether, 
and benzene, forming yellow solutions with yel 
low fluorescence. Is volatile with slight decom- 
position, and sublimes readily in woolly flocks. 
The violet-red solution in cone. HjSO^ becomes 
successively black, green, grey, and blue-vielet on 
dilution. The salts crystallise readily, have a 
bronzy lustre, and are dissociated by water. 
AcHO dissolves it with red-violet colour. Cone. 
HNO3 with violet, soon becoming bright yellow 
and depositing the nitro- compound. 

METHYL-AMIDO-NAPHTHOQDINONE 
C„H„NO, 0,oHA(NHMo). [232°]. Formed 
by adding a solution of methylamine acetate to 
an alcoholic solution of (o) -naphthoquinone, 
evaporating nearly to dryness, adding water, and 
crystallising the pp. from alcohol (Plimpton, 
C. J, 37, 639). Glittering red needles, v. sol. al- 
cohol. Aqueous 80,j ai 160° forms an unstable 
colourless reduction-product. 

Di-methyl-amido-naphthoquinone 
C,oH502(NMeA. [118°]. From (a) -naphthoquinone 
and di-methyl-amine in alcoholic solution (Plimp- 
ton). Red needles., 

DI-METHYL-AMIDO-NAPHTHl^LAMINE v. 
Naphthylbnk-di-methyl-diaminb. 

TETRA-METHYL-DI - AMIDO - DI - NAPH- 
THYL- PHENYL-METHANE 
Pif.CH(C,„H<,NMe2)2. [189°]. Formed by the 
action of benzoic aldehyde on di-methyl-Za)- 
naphthylamine in presence of ZnClj (Friedlandfer, 
B. 21, 3128). Colourless crystals, v. sol. HOAc, 
benzene, CS^, and dilute mineral acids, si. sol. 
alcohol, ctherf Does not yield a colour on oxi- 
dation. t 

Hexa-methyl-tri-amido - di-naphthyl-phenyl- 
methane HC(C,oH„NMe.j3C,H4NMejj. [179°]. 

P Formed by condensing di^ethyl-;p-amido-ben- 
zoic aldehyde with di-methyl-(o)-naphthylamine 
in presence of ZnClj (Friedlander, B. 21, 8129). 
White needles. Does not yi^d a colour on oxi- 
dation. 

METHYL-AMIDO-NITRO- compouxids v, Nz- 
TBo-MXTHYZi-AifiDo- oompounds. 

HETHTL-AMIDO-OXT- eompounds r. Oxt- 
mrsTL-Aiano- eompotmdf « 



TETRA-METHYIrDI-AMIDO-DIPHENYL, UOf 


]aiTHTL.A]in])O.F£BEZ(mE i;. Methyl- 

AtHDO-PIPITZAHOIO AOID. * 

METi^L-o-AMlDO-PHEYOL. Methyl de- 
rivative OgHjiNO t.c. C«H4(NHMo)(OMe) [1:2]. 
Methyl anisidine. (219°). Formed by mixing 
the methyl derivative of o-amido-pheuol with 
Mel at 0° (Miihlhauser, A, 207, 247). Oil.— 
B'jHaPtCla : short yellow prisms, m. sol. water. 

Methyl-p-amido-phenol. Ethyl derivative 
C,H,sNO Le, CjH,(NIIMe)(OEt) [1:4]. (251°). 
Formed by heatiujf the ethyl derivative of p-oxy- 
phenyl-amido-acetic acid at 2G0° (BiscliolT a. 
Nastvogel, B. 22, 1789). SI. sol. water, v. sol. 
Vcohol and ether. — JB'HCl : needles. 

Di-methyl-o-amido -phenol C^H,,NO i.e, 
C,H4(NMe,,)(OH) [1:2]. [45°]. Obtained, to- 

gether with McCl, by the dry distillation of the 
methylo-chloride (Griess, J9. 13, 248). Small 
white prisms, v. si. sol. hot water, v. sol. alcohol, 
ether, HOAo, and aqueous KOH. FcCl^ gives 
a reddish-violet colour. Its hydrochloride is 
gummy. 

Methylo -hydroxide CuH^(N Mc^OH) (OH) 


or O.H,/ 1 aq! 
\NMe, 


Prepared by the action of 


Mel and KOII on a solution of o-amido-phenol 
in methyl alcohol (Griess, JB. 13, 240). Prisms, 

which become CaH4<^ | at 105°. V. soh 
\nMcj 

water and alcohol, insol. ether. Has an intensely 
bitter taste. On distillation it is converted into 
CaH4(NMe2)(OMe). With acids it forms the 
following salts: — CJI,(NMc.jI)(OH) aq : white 
soluble prisms. Its solution, neutralised by 
ammonia, deposits sparingly soluble needles or 


prisms ot O,n,(NM0j)(OH)C,Il/ 1 

^NMCg 

C„H4(NMe3Cl)(On) 2aq : long soluble prisms. — 
(OjH4^NMo3Cl).OH)2lHCl^: yellowish-red needles, 
si. sol. cold water. — Tlie per iodide forms 
• brown insoluble leaflets. — The nitroprusside 
(C8H,3NO)2H2FeCy4NO forms crystals, si. sol. cold 
water. 

Methyl-derivative CnHiaNO i.c. 
0„H,(NMe.J(0Me) [1:2]. (211°). S.G. ^ 1*010. 
Formed by an isomeric change by distilling 
yO • 

08H4\ I (Griess, B. 13, 248). Formed also 
\NM03 

from Mel and the methyl derivative of o-araido- 
phenol (Miihlhauser, A, 297, 248). Colourless 
liquid, with burning taste. — B'aH^PtCl* : sparingly 
soluble golden -yellow prisms. 

Methylo-iodide ot the methyl deriva- 
tive OgH4(NMojI)(OMc). From the preceding 
and Mel. Long white needles {t}.) dr tables 
(M.), sol. hot water and hot alcohol. With 
moist Ag^O it yields a strongly alkaline hy- 
droxide. It also yields a platinoohloride 
(C^H4(NMe3Cl).OMe)j|PtCl.|, which crystallises in* 
sparingly soluble yellow plates or tables. 

. Di-methyl-7»-aniido-phenol. CgH4(OH)NMea 
Prepared by fusing di-mothyl-amido-benzene 
m-Bulphonic acid with KOH. Also by heating 
resorcin with di-methyl-amine under pressure. 

Ethyl ef herO«H4(OEt)(NMe3) [1:3]. (247°). 
Obtained by boiling a solution of m-amido- 
phenetol and methyl iodide and slowly running 


in the calculated quantity of potash. The base 
is distilled over with steam (P. Wagner, J,pr.\2] 
32, 77; Baur a. Stadel, 16, 82). Converted by 
HGl and amyl nitrite into the nitroso- compound 
C,H3(NO)(OEt)(NMoJ. 

Dl - methyl -p - amide - phenol. Methylo^ 

» 

hydroxide. The anhydride | 

^NMe, 

is formed by the action of Mel and cone. 
KOHAq upon p-amido-phenol in the cold (Griess, 
B. 13,250). Prisms or plates. Changes on dis- 
tillation into the isomeric C3H4(NMe2)(OMe) [48°]. 

Methyl derivative 

CrtH4(NMe.J(OMe) [1:4], [48°]. Formed as above 
(Griess, B, 13, 249). Prisms or plates (from 
alcohol). 

Methylo - iodide C^H4(NM03l)(OMe). 
Formed by the action of Mel on either the 
methyl derivative or the methylo-hydroxide. 
Tables or plates. With moist Ag^O it yields the 
methylo-hydroxide as a strongly alkaline mass. 
The platinoohloride 
(CaH4(NMo3Cl).OMe)JPtCl4 forms smalT yellow 
prisms, si. sol. water. 

Di-methyl-di-amido-phenol. Anhydride of 
the methylo-hydroxide CoH,4N20 i.e, 
XO 

C3H3(Nn2)\ I i . Prepared by reduction 

NMoa L 

of the methylo-hydroxide of nitro-di-methyl- 
amido-phenol with tin and HCl (Griess, B, 18, 
648). — B"H2Cl8 4aq : very soluble white plates.— 
B"H..PtClo 2aq : small prisms, si. sol. water. 

TJETBA-METHYL-DI-p - AMIDO-DIPHENYL 
NMe2.0gH4.CaH4.N Me2. Tetra-methyl-hemidiwt, 
[195°]. (above 300°). 

Formation. — 1. By heating di-methyl-aniline 
(1 pt.) with H.BO4 (4 pts.) at 200°. Formed 
also in small quantity by oxidising di-methyl- 
anilino by boiling with FbOj and dilute HjSO^ 
(Michler a. Pattinson, B. 14, 2161 ; 17, 115).— 
2. By heating di-methyl-aniline with Aid, in 
presence of air (Giraud, Bl. [3] 1, 092). — 8. By 
metliylation of benzidine. 

Properties. — Colourless nccClcs ; sol. hot, si. 
sol. cold, alcohol. Not volatile with steam. Gives 
a green colouration with FeCl, or CrO,. — 
B"H.d2: sparingly soluble needles. — B"H2Br2: 
needles. — B'Tlgla : white needles. — B^HaPtCL. 

Methylo -iodide [203°]. Needles, 

b 1. sol. water and alcohol. Loses Mel when dis- 
tilled with soda-lime. 

Methylo -^chloride B"MeCl. [228*^. 
Crystals, very soluble in water and alcohol.— 
B"McClHPtCl5 : yellow pp. 

Tetra-mothyl-op-di-amido-diphenyl 
[2:1] NMe2.0,H4.C„n4.NMe2[l:4]. Tetra-methyU 
dipnenyline. [62°]. (333°-346°). Formed by 
heating diphenylino hydrochloride with MeOH 
in sealed tubes at 180° (Keuland, B. 22, 8015). 
|Pri§jms. Gives with platinic chloride an un- 
* stable pn. Ohloranil produces a bine ooloora- 
tion.~B^O«n,(N02)30H. [200°]. Red needles. 

•Methylo-iodide [184°]^ Needles, 

v. sol. water, alcohol, and ether. 

Di-methylo-di-iodide 
Crystalline, v. sol. water and alcohol. 

Tetra-methyl-tetra-amido-diphenyl 
NMe3.0,H,(NH,).O.Ha(NH2).NMe*.^«^ra.w«WF^ 
lenindvM, [168°]. Prepared by reduction of di* 
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TRA-METHTL-Dl-Aim)0-DIPHENYL. 

nitro-tetra-methyl-diphenyl (Miohler a. Pattin- bxeclit, B. 21, 829^. Dissolves in HOAe with 
•on, B. 14, 2165 ; 17, 118). White silvery plates, bine oolonration. Crystallises from benzene^ 
T. sol. hot alcohol, si. %ol. cold alcohol, insol. needles containing benzene and melting at 142^. 
wa^er. Fed, gives a«violet colouration. KjCr^O, Gives off water (1 mol.) when heated above its 
and HjjSO, produce a brownish-red colour.— melting-point. Boiling with zinc-dust and HOI 
B"Hj,Cl, (dried at 110°) : sparingly soluble reduces it to di-methyl-diamido-di-phenyl-me- 
colourless needles.— ; sparingly soluble thane [93°]. 

needles.— B"£yPt01, : yellow pp. Tetra-methyl-di-amido-di-phenyl-oarbinol 

Methyl-a-amido-phenyl-acetio acid C„H„NOa ix. (NMe2.G,Hj2CH(OH). [96°]. Ob- 

ix. 0,H5.CH(NHMe).C02H. Formed froip the tained by reducing tetra-methyl-di-amido-benzo* 
nitrile of mandelio acid C,H5.CH(OH).CN by phenone in hot alcoholic solution with sodium- 
digesting with alcoholic N]^Me at 70°, and de- amalgam (Michler a. Dupertuis, B, 9, 1899 ; 
composing the resulting nitrile with HCl (Tie- Nathansohn a. Muller, B. 22, 1879). Colourlesp 
mann a. Piest, B. 14, 1982). Slender needles triclinic prisms, v. sol. alcohol, HOAc, benzene, 
(from hot water). Sublimes at 274°. SI. sol. and ether. Its solution in HOAc is blue, the 
cold water, insol. alcohol and ether. benzene solution is colourless. 

Amide 0,H,.GH(NHMe).G0.NB[2. [166°]. Salts. — B"HG1. Formed by passing HGl 

Slender needles.— B'HGl. Keedles, sol. alcohol, into a solution of the base in ether. Small 

insol. ether. colourless slender radially grouped needles. In 

BI - METHYL -AMIDO- PHENYL- 01 -AMIDO- air it turns blu#« and deliquesces. It is dissoci- 
CBESOL. Methyl derivative ated by water. — B"H2ptGlg: minute yellow 

[4:1] NMo,.C,H 4.NH.GH2.G„H4.0 Mo [1:4]. [104°]. needles, v. sol. hot alcohol.— B"G,H2(N0J20H : 
Formed by reducing NMe2.GjEi4.N:GH.0aH4.0Me dark-green crystalline mass, v. sol. hot alcohol, 
with sodium (Steinhart, A. 241, 843). Light si. sol. benzene, insol. ether. . 
green plates; v. sol. acids, forming red solutions. Bi^mcthylo-di-iodide [196°]. 

Its alcoholi c sol ution decomposes rapidly. Small plates (from alcohol), si. sol. cold, v. sol. 

BI-METMY L - AMIBO-BI - PHENYL- AMINE hot, alcohol and water, insol. benzene and ether. 
Me,N.O,H4.NHPh. [130°]. One of the products Tetra-methyl-di-amido-tri-phenyl-carbinol 
formed by the action of phenyl-hydrazine on OjjHjaNgO i.e. GoH5.G(OH)(G3H4NMe2),. [132°]. 
nitroso-dimethylamine in an alcoholic solution Malachite green, Bemaldehyde green. 

(0. Fischer, B. 21, 2612). White needles (from Formation. — 1. By the action of dimethyl- 

S etroleum-ether), v. sol. dilute HGl, m. sol. aniline on benzotrichloride in presence of a 
ilute SO4H2. Gives a blue colouration with metallic chloride (Doebner, B. 11, 1238; 13, 
FeGl,. Dissolves with a red colour in nitric 2222). — 2. By the oxidation of a slightly acid 
acid. solution of tetra-methyl-di-amido-tri-phenyl-me- 

Nitrosamine Gj^Hi^NjO. [116°]. Yellow thane with MnOa or PbO, (E. a. 0. Fischer, B. 
needles (from alcohol). 12, 796), or with tetra-ohloro-quinone (0. Fischer, 

Tetra-methyl-di-amido-diphenyl-amine A, 206, 130).— 8. By heating di-methyl- aniline 

(NMe2.0flH4),NH. [119°]. Obtained by oxidising (4 pts.) with BzGl (2ptB.) and ZnGl, (3 pts.) 
c a mixture of di-methyl-aniline (1 mol.) and di- (Fischer). 

methyl-p-phenylene-diamine (1 mol.) and re- Preparation. — 1. From di-methyl-aniline 

ducing the resulting ‘ dimethyl-phenylenc green* (2 mols.), ZnGl, (half its weight), sand, and 
(Bindscheidler, B. 16, 864). Yellowish dimetrio benzo-trichloride at 130°. The product is dis-^ 
tablbs. tilled with steam and the dye ppd. from the* 

Heza-methyl-tri-amido-triphenylaxnine. aqueous residue by NaGl. The pp. is the zinc 
Tri-methylo^ trichloride (NMegGl.G^HJjN. double chloride, which may be converted by 
Obtained by heating tri-amido-tri-phenyl-amine KOH into the base. This is converted into the 
hydrochloride with MeOH at 190° (Heydrich, B. oxalate which may be purified by crystallisation 
19, 768). White needles. — from water and then decomposed by ammonia 

(NMe,Gl.GsH4),N SPtGl^. (Doebner, A. 217, 260)— 2. By hohting benzoic 

BI • METHYL - AMIBO - PHENYL • BENZYL- aldehyde (40 g.) with dimethylanilino (100 g.) and 
AMINE NMe2.GgH4.NH.GH^h. [48°]. Obtained 93 p.c. alcohol (40 g.) over a water-bath. POGl, 
by reducing benzylidone-di-methyl-phenylene- (^6 g.) is then added gradually, and when cool 
diamine [101°] with sodium-amalgam (Kohler, the mass is extractl^d with warm water and the 
A, 241, 861). Yellowish plates, v. sol. dilute base ppd. with NaOH. The yield is nearly 
mineral acids, alcohol, ether, benzene, and theoretical (Nencki, M, 9, 1148).— 3. By heating 
petroleum ether. benzoic aldehyde with ZnGl, and di-methyl- 

Nitr os amine KMe2.GgH4.N(NO).OB^h. aniline, and, oxidising the resulting leuoo- base 
[128°]. Slender yellow needles, sol. alcohol. with PbO, (Miihlhauser, D. P. J. 263, 249). 

Bl-MATHYL - AMIBO-BI -PHENYL -CAB- Nearly colourless cubes. Insol. 

BUfOL NMe2.O0H4.GH(OH).O0Hg. Di-methyU water. V. sol. alcohol forming a green solution. 
amido-di-phewyl-carhmol. [70°]. Fonped biJ Whenfre8hlyppd.it is v. sol. ether, but when 
reducing di-methyl-amido-benzophewnd with crystalline it is si. sol. eCher ; m. sol. GS,, ace- 
Bodium-|malgam, or by the action of benzoic tone, benzene or light petroleum, 
aldehyde'on di-methyl-aniline (Albrecht, J^. 21, Beactione.—l. HGlAq at 250° splits it into 
3292). Thin white needles, insol. water, v. e^, dimethylaniline and di-methyl-jp-amido-benzo- 
sol. ordinary solvents, si. sol. petroleum ether, ^phenone. — 2. On reduction it yields leuco- 

Bi-methyl-di-amido-di-phenyl-carbinol i.nalachite green (tetra-methyl-di-amido-tri* 

NMe2.0A.0H(0H).0JH4.NH,. [166°]. Formed phenyl-methane) [101°].-8. Fuming HNO, in 
hf carefully r^uemg jp-nitro-di-methyl-amido- HOAc forms an amozphoushexa-nitro-derivative. 
di-phenyl-oarbinol with zinc-dust and HOI (Al- Salt8.-~The salts of organic adds and 
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neutral salea of mineral aoide are green and dye 
emerald-gr^. They are v. eol. water, the 
oxalate bemg m. sol. water and the piorate b1. 
Bol. water. Concentrated mineral acids turn the 
solutions orange, fonfting acid salts. Diluting 
with water restores the green colour. In the 
cold, dilute acids dissolve the base, forming a 
nearly colourless solution, which turns deep 
green when heated, a molecule of water being 
probably split off. •Thus the hydrochloride be- 
comes 0 H _ 

• I I 


(0aH„N^Cl),(ZnCy,2aq. [o. 180^. MalachiU 
green. Thick, dark-green prisms, sol. water 
(Fischer, B. 14, 2620).— CjaHajNaZnClaaq.— 
CaHj^N^jSO^.— 023H24NjjH2S04aq : lustrous 
green prisms. — Malachite 
green. Large green tables, rpl. water and 
alcohol. — Picrates Ca,H24NaC<,H2(N02),0H. 
Golden needles (from benzene), insol. water. — 
02»H24N220aHa(N02)30H: golden needles. 

Di-methylo- di-iodide G23H24NaMe2l2aq. 
[172°]. Formed by heating the base with Mel 
and MeOH at 100° (Doebner). Green plates, si. 
sol. alcohol, ether, benzene, CSj, and cold water, 
V. sol. hot water. The same compound is ob- 
tained by heating di-p-amido-tri-phenyl-carbinol 
with Mel and alcohol at 120° (Doebner, B. 15, 
236). 

Ethyl derivative 

03H3.0(0Et)(C3H4NMea)a. [162°]. From the 

base by heating with alcohol at 110° (0. Fischer, 
B. 12, 1686). 

Sulphonic acid 02sHa5(S03H)N20. Green 
needles with reddish-brown lustre, v. e. sol. hot 
water, forming a green solution, — NaA\ — 
MgA'a 4aq.— CaA'a Saq. 

Derivatives v. Bromo-, Chlobo-, Nitro-, and 

OXY • TETRA • METHYL - DI - AUIDO - TRI - PHENYL - OAR- 


BINOL. 

• Tetra-methyl-jppo-trf -amide - tri - phenyl . 

oarbinol O28H27N1O i.e. 

NHa.0,H,.0{0H)(03H4NMea)3. [191°]. Formed 
by oxidation of the acetyl derivative of the leuco- 
base (tetra - methyl - di -p - amido - 0 - amido - tri - 
phenyl -methane) with lead peroxide and dilute 
HaS04 (Fisjher a. Schmidt, B. 17, 1892). 
Glistening prisms (from ether). The salts are 
soluble in water with a bluish-green colour. 

Tetra-methyl-tri-p-amido-tri-phenyl-carbinol 
NHa.C3H4.CH(OH)(C3H4NMea)2. Tetra-methid- 
pararosaniline. Obtained oxidising the acetyl 
deMvative of tetra-methyl-tri-«-amido-tri- 
phenyl-methane with PbOj, and boiling the re- 
sulting acetyl derivative with HCl (0. Fischer a. 
G. Kdrner, B. 16, 2904). Small crystals (from 
ether). , 

Penta-methyl-tri-amido-tri- phenyl - carbinol 
Oa4HaaNaO U. (NMea.C,H4)aC(OH).C3H4NHMe. 
Methyl-violet. [130°f. Prepared by oxidising> 
dimethylaniline with BnOl4, with 101, with HgCla 
and KC10„ with KCIO, and CUSO4, or with NaCl 
and Cu(N 03)2 (Lauth, R^p. Chim. app. 1861, 846 ; 
Poirrier a. Ghappat, Bl. [2] 6, 602 ; Hofmann, 
B. 6, 867). Formed also by heating dimethyl 
aniline with OuHaSOaCl at 100° (Hassoncamp, B. 
12, 1275), and, together with formic aldehyde, 
by BhaBing hexa-methyl-tri-amido-tri-phenyl- 
tarbinoi with MnO^ and dilute HgS04 (E. a. 0. | 


Fischer, B. 11, 2097). Commeroial methyl- 
violet may be freed from admixed hexa-methyl- 
tri-amido-tri-phenyl-oaroinol by boiling xrith 
ligroin (Wichelhaus, B. 16, 2006; 19, 108). 
Methyl-violet occurs in Hofmann's violet. 

Properties.— Brown powder, melting under 
water. Insol. water, ether, and* ligrolh. It^ 
alcoholic solution is violet. Its solution in HOI 
is reddish -violet, and is ppd. by NaOH, but not 
by ammonia. Beduced by ammonium sulphide 
to its leuco- base. Tin and HCl reduce it, form, 
ing a substance melting at 156°. Boiling HClAq 
splits it up into di-methyl-aniline and tri-methyl- 
di-amido-benzophenone. 

Salts. — Chloride C24H28NjCl i.e. 
(NMe2.0gH4)a0.03H4.KMeH01. Amorphous mass, 


with green motallio lustre. Its aqueous solution 
is violet, but on adding HOI it becomes first 
green, then deep yellowish-brown. It dissolves 
in alcohol. Cone. H2SO4 forms a yellow solution, 
which on dilution changes through greenish- 
blue to violet. It dyes silk, wool, and mordanted 
cotton violet. — OgiHggNal : minute needles. 

Piorate 024H27N30gHa(N02)s(0H). Bronzed 
needles (from alcohol). 

Acetyl derivative. Acetate 
(NMea.CgH4)2C.OgH4.NMeAo.OAc. [226°]. From 

I I 

methyl-violet, ACgO, and NaOAo (0. Fischer a. 
G. Kdrner, B. 16, 2906). 

Hexa-methyl-tri-amido - tri - phenyl - oarbinol 
OagHjjNjO i.e. (NMea.CgH4)3COH. Crystal violet, 
Hexa-methyl-para-rosaniline. [196°] . 

Formation. — 1. Together with its methylo- 
iodide, by heating methyl-violet with Mel and 
MeOH at 120° (Hofmann, B. 6, 368). — 2. By the 
action of dimethylaniline on tetra-methyl-di- 
amido-benzophenone in presence of dehydrating 
agents (Kern a. Caro). In this reaction tetra- 
methyl-di-amido-thio-benzophenone may also 
be used. — 8. By the action of COGlg, of GlCOgEt, 
or of ClCOaCClg, in presence of ZnCl, on di- 
methylaniline.— 4. By condensation of fbtra- 
methyl-di-amido-di-phenyl oarbinol with di- 
methylaniline and oxidation of the resulting 
leuco-base. — 5. By gradually adding tetra-chloro- 
quinone (1 pt.) to dimethylaniline (2 pts.), and 
heating the product to 65° (Mcister, Lucius, a. 
Briining, B. 18, 212, 2100 ; Wichelhaus, P. 16, 
2006). Perhaps the substance formed in this 
case is wholly or partially the penta-methyl 
compound.— 6.» By the action of COClg or of 
ClCOaEt on dimethylaniline in presence of AlCl, 
(Hofmann, B, 18, 767 ; Wichelhaus, B. 19, 109^. 

Properties. — Dark reddish-violet monoclinio 
tables. Needles containing benzene (from benz- 
ene)* Insol. water, eol. ether, acetone, and ligroin, 
si. sol. alcohol, V. e. sol. chloroform and benzene. 
Boiling HClAq splits it up into dimethylaniline 
and tetra-methyl-di-amido-benzophenone. Aque- 
jfous* ammonium sulphide reduces it to heza- 
methyl-tK-amido-tri-phenyl-methane. 

^alts.— Chloride CagHaaNgCl i.e^ 

Q,>. Hexagonal cryatali, 

with greenish-brown lustre (Wada, B. 18, 768. 
Sol. alcohol. Forms a violet solution in water, 
which on adding HOI becomes first blue, then 
green, and finally yellow. NaOH gives a violet 
pp. Gone. HgSOg forms b yellow solution, 
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ehanged on dilution throagh green and blue 
(o Tiolet. Djes silk, «wool, and mordanted 
cotton bluisli-violet.-;pC2flH,oNjCl 8aq: crystals, 
with bronze lustre. — (024H3oN,Cl)a3PtOl4 ; brick- 
red crystalline pp., decomposed by water. 
y-OjaH3,NaOH..l2 : green crystals. At lOO"^ it 
gives off Mel; becoming the iodide of penta- 
methyl-tri-amido-tri*phenyl-carbinol. - P i c r a t e 
Ca5H»N,20^H.,(N02):,0H ; yellowish - ^ecn 
prisms, with coppery lustre. 

Methylo-iodide CjilljiNalaMel. From 
pararosaniline, Mel, and MeOH at 115® (Hof- 
mann, B, C, 365). 

TETKA-METHYL - DIAMIDO - DIPHENYL- 
CUMYI-METHANE i.c. 

(NMe2.0fiH4)2CH.C,H,C;,H,.“ Prepared by heating 
cuminio aldehyde with dimethylanilinc and 
ZnCls to 120*^ ; the yield is about 80 p.c. On 
oxidation it gives a dye-stuff closely resembling 
malachite green. 

Salt s. — B^'H^Clj : white crystalline powder. 
~B''(0*H,(N0,),0H),: green crystals, [150®], 
explodes at220®.— B"lI^,Cl.^PtCl4: yellow crystals. 

« Methylo-itjdide ”B"MoJ 2: white needles. 
[220°]. SI. sol. cold, V. sol. hot, water (Zeigler, 
B. 13, 786). 

DI . METHYL - AMIDO - PHENYLENE - DI - 
PHENYL-DIKETONE NMe2.0,H,(C0.C„H,)2. 
[66°]. From dimethyl aniline and BzCl at 180®. 
Crystals, v. sol. alcohol and ether. 

Hexa - methyl - tri - amide - phenylone - di- 
phenyl-diketone 02i.H..„NaOa ue. 
NMe2.0,H3(C0.0«II..NMe2),. [122®]. From boil- 
ing di-methyl-aniline and COOlj (Michler, B. 9, 
716 ; Michler a. Dupertuis, B. 9, 1899). Mono- 
clinic crystals; a:b;o- *587:1: *714; i8=:125° 18'. 

METHYL - AMIDO - PHENYL - ETHANE. 
NitrosO’ derivative [4:l]Et.OHH4.NMe.NO. 

* [162°]. Formed from di-methyl-amido-phenyl- 
ethane, HCl, and NaNO.^ (Heumann a. Wiernik, 
B. 20, 2423). Needles, insol. water, si. sol. ether 
and qold alcohol. Zinc and HOAc reduce it to 
ethylphenyl-methyl-hydrazine, the acetyl deriva- 
tive of which melts at 68®. 

Di-methyl-amido-phenyl-ethane 
[4:l]Et.OaH4.NMe2. [89°]. Formed, together 
withhexa-methyl-tri-amido-tri-phenyl-metbane, 
by heating glycol (1 mol.) with dimethylanilino 
(2 mols.) and ZnOl^ at 100®-120° (H. a. W.). 
Needles or prisms (from alcohol), v. sol. ether, 
warm alcohol, and benzene, ingol. water. Its 
salts are deliquescent, and its platinochloride is 
unstable. Oxidising agents colour it blue. > 

Methylo -iodide Et.OeH^.NMejI. From 
-amido-phenyl-ethane and Mel (Hofmann, B. 

, 627). 

Tetra-methyl-di-amido-di-phenyl-ethane 
0„H,4N, U, NMe2.0«H4.CH2.CH2.C,H4.NMe2. 

[60°]. (over 300°). Prepared by heating ethylene 
bromide with dimcthylaniline at 100° (Schpop, | 
B. 13, 2196). Slender needles; b(^. ether, 
ligroln, hot wood spirit, and alcohol, insol. 
water. With FeCl, it gives a green colouration, 
and finally quinone. But it does not yield a 
dye on oxidation.— B"H-l2. Sol. water and 
alcohol. — Oxalate B''2Hj0204. — Picrate 
B"C4H2(N02),0H ; yellow pp., sol. hot alcohol. ^ 

Methylo-iodide OmH24N.2MeI. From di- 
amido-di-phenyl-ethana, Mel, and a little EOH 
ay 50°-180° (Heumann a. Wiernik, B. 20, 90P). 


Tetra-methyl-di-dmido^tri-phenyl-ethane 

04H,.0Me(04H4.NMe2)a. This is the rthief pro- , 
duct of the action of acetophenone on dimethyl- 
aniline in presence of ZnCl2i[Doebner a.Petsohoff, 

A. 242, 339). Yellow oil, y. sol. ether, benzene, 
petroleum-ether, and hot alcohol. It boils above 
360° with partial decomposition. It is not vola- 
tile with steam. 

Hdxa-methyl-tri-amido-tr^phenyl-ethane 
NMe2.C,H4.CH2.CH(C.,H4.NMe2)j. [125®]. Forined 
by heating CHaCl.CIIClj with dimethylanilino 
and ZnCl^ at 110®-120° (Heumann a. Wiernik, , 

B. 20, 2424). White needles, insol. water, v. si. 
sol. cold, b1. sol. hot, alcohol, v. sol. ether. With 
PbOj, and HOAo it gives a greenish-blue colour. 

Ooto-methyl-tctra-amido-tetra-phenyl-ethane 
C34H42N4 i.e. (NMe2.0«H4),OH.CH(OANMe2)2. 
[90 ]. (300®).*’ Formed by heating acetylene 
tefcra-bromide t.ith dimethylanilinc at 100° 
(Sclioop, B. 18, 2199). Prisms, sol. alcohol, 
ether, and benzene, insol. water. With FeCl, or 
CrOj it produces qninone.~B‘’^2H4ptCle ; yellow 
amorphous pp.— Picrate B"0<.H2(NOJjOH : 
yellow plates, sol. hot water. 

Deca- methyl - penta - amide - penta -phenyl- 
ethane C2H(0,H,.NMe2),. [184®]. Formed by 
heating a mixture of dimcthylaniline (50 g.), 
chloral hydrate (20 g.), and ZnCl^ (10 g.) at 
100® ; the yield being 10 g. (0. Fischer, B. 11, 
951; A. 206, 120; Boessncck, B. 18, 15161. 
Colourless needles (containing aq) (from alcohol), 
v. sol. chloroform. Sol. benzene, v. si. sol. 
alcohol and ether. On oxidation it gives a green- 
ish-blue dyestuff. 

DI-METHYL - a - AMID 0 - wa - DI - PHENYL- 
ETHYL ALCOHOL NMe2.CHPl1.CHPh.OH 
[110®]. From Ni4CHPh.CHPh.OH, Mel, and 
EtOH (Goldschmidt a. Polonowska, B. 20, 494), 
White needles.-B'jHjPtCl^aq. 

DI-METHYL-AMIDD-PHENYL ETHYL DI- 
THIO-CAEBONATE Etb.CS.SC3H4NM02. [64®]. " 
Formed from di-methyl-p-phenylene-diamine by 
diazotising and heating the product with aqueous 
potassium xanthate at 70® (Leuckhart, J.pr, [2] 
41, 206). Light-yollow crptals, insol. water, 
sol. ordinary menstrua. With alcoholic potash 
it gives S(C,H4NMe,)2. 

TETRA - METHYL- DI-AMIDO-DI-PHENYL- 
FDRFDRYL-METHANE C,I40.CH(C,H,NMe2)j. 
[8^°], Prepared by the action of furfuraldehyde 
on dimethylaniline (G. Fischer, B. 11, 950). 

DI-METHYL-AMIDO-PHENYL-GLYOXYMC 
ACID CjoH„N03i.e.NMe2.C,H».CO.CO.H. [187°]. 
Obtained by saponifying its ethyl ether which is 
produced by lidding Cl.CO.C02Et to dimethyl- 
aniline a.j’. 100® (Michael a. Hauhardt, B. 10, 
2081). Small plates or needles. Sol. water and 
alcohol. —Na A' (dried at 160°). Small needles, 
•— BaA'2 (dried at 150°). Plates. 

Ethyl ether EtA'. tSS”]- YeUow platoi 
(from alcohol). Cannot be distilled. 

TETBA-METHYL- DI-AMIDO - DI-PHENYl- 
HEPTANE (NMe2.0,H4)2CH.C«H„. [69-6°]. 

(276° at 16 mm.). Formed from dimethyl- 
aniline, heptoio aldehyde (mnanthol) and ZnCl^ 
(Krafft, B. 19, 2987). Crystalline floUd, not 
readily oxidised.— B"H-PtCl, : yellow oiTitfdUiis ^ 
pp., v. il. sol. water ana ether-alcohol. 



DI-METHYL-AMIDO-Dl-PHENYL-METIIANB. 


91 • MXTHTL • AKISO .•FHZKTIi . IKIDO. 

avuroiisE teibahysbids THiostnc,. 

FEOBIO ZaD 

OA^^^^N.O,H,(}lMeJ.S.SO,p. Formed 

by oxidising a mixture of quinoline totrahydride 
(1 mol.) with di-methyl-j?-phenylene-diarmno 
thio-sulphonio acid (1 mol.) by KjCraO, (Lell- 
mann a. Boye, i?.«23, 1374). Small lustrous 
green needles, si. sol. water. Changes after some 
time to a brown powder. Zinc-dust and llCl 
Aduce it, and the product yields a blue dye on 
oxidation. 

DI-METHYL-AMIDO-PHENYL HEXYL KE. 
TONE 0,,H23N0 i.e, NM82.C„H,.CO.C«H,3. [40°]. 
(190° at 20 mm.). Formed, together with the 
leuco- base by adding heijtoyl chloride 

to a mixture of ZnCl^ and djmethylaniline 
(Krafft, B, 19, 2987; Auger, Ul, [2] 47, 44). 
Colourless needles. Gives with cone. IINOj a 
nitro- compound 
[06“]. 

Oxim NMej.C„H,.C(NOH).C,n,j. [99^. 
Colourless leaflets. 

DI-METHYI-DI-AMIDO-DI -PHENYL - KE- 
TONE v. Dr -METHYL-DI-AJriDO-BENZOPnENONJ3. j 

DI-METHYL-AMIDO-PHENYL MERCAP- 

TAN NMe2.Can^.SH. [28°]. (2G0°). Obtained 
by reducing totra-methyl-di-amido-di-phenyl ! 
sulphide with tin and HCl (Merz a. Weith, B. ! 
19, 1676; Leuckart, /. pr, [2] 41, 207). Oil. 
Dissolves in NaOHAq. llo-oxidised by air to 
(NMe,.0,HJ,S3 [118°].~Pb(SO«H.„N)2; plates. 

Di-methyl-di-amido-phenyl mercaptan 
CgH.AS i,e. C„H3(NMe,)(NHJ(SH) [4:1:2]. 
Formed by reducing methylene red (Jacobsen, 
B. 21, 8104; Bernthsen, A. 251, 1). Gives a 

diazo - sulphide CoH3(NMcJ<^g^N [78°]. 

FeCl, gives a blue colouration. With AcCl in 
benzene it gives the hydrochloride of ethenyl- 
ftmido - dimethylamido - phenyl mercaptan 

NMerO.H,<g^CMe.— Zn(C.H„N,S)j. 

DI-METHYL - AMIDO - DI - PHENYL - ME- 
THANE NMej.09H^.CH2.0«,H3. This is perhaps 
the base, boiling at 335°, produced by heating 
di-methyl. aniMne benzylo-chloride in a sealed 
tube at 230° (Michler, H. 10, 2079). 

Di-methyl-di^amido-di-phenyl-methane 
NMe2.0A.CH.,.0,H4.NH2. [93°]. Formed by boil- 
ing p-nitro- di-methyl-amido*di-phenyl-carbinof 
witl^zinc-dust and HCl (Albrecht, B. 21, 3296). 
Colourless needles, coloured bluish-violet by PbO, 
or by tetra-chloro-quinone. 

Tetra-methyl-di-^-amido-di-pheuyl-methane 
0„H.^N, i.e. CH2(0,H,NMe2)2. [91°jl. ‘ 

^ Formation. — 1. By heating mdlhyleno 
iodide, OHCI3 pr CCl^ with dimethylaniline 
(Hanhart, B. 12, 680; Doebner, B. 12, 810; 
c/. Hanniman, B. 1^, 1236).— 2. By heat- 
ing methylal OH2(OMe)2 (1 mol.) with di- 
methylaniline (2 mols.) in presence of ZnCL to 
120° (0. Fischer, B. J.2, 1689; A. 206, 117) ; or 
by acting on a mixture of methylal and dimethyl- 
andine with oono. HOlAq (TrOgcr, J. pr. [2] 86, 
237).--8. One of the products of the action of 
acetophenone or of di-ethyl-ketone on dimethyl- 
“Ulme ^ presence of ZnOl, (Doebner a. Pet- 

Bv liAAtmcr ilinriAfTiYrl. 
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aniline with 00^80,01 at 100® (Miohler a. More, 
B. 12, 1170).— 6. One «f the products of the 
action of (a)-naphthylamin^ sulphonio chloride 
on dimethylaniline (Michler a. Salath6, B, 12, 
1789).-- 6. From C.2C1„, dimethylaniline and 
ZuCt (Heiimann a. Wiernik, B. 20, 2426).— 7. t 
One of the products of the actiox/ of zino and 
HCl on a luixture of dimethylaniline and CS- 
(Wieraik, B. 21, 3204 ; cf. Triiger. /. pr. [2] 
36, 2-^). 8. By distilling tetra-inethyl-di-amido- 
bcnzophenorie (1 pt.) with zinc-dust (10 pts.) 
(Nathansohn a. Miiller, B. 22, 1882).— 9. A pro- 
duct of the action of Ac^D on dimethylaniline 
(Reverdin a. De la Harpe, B. 22, 1000).— 10. The 
chief product of the action of methyl hexyl 
ketone on dimethylaniline (Doebner a. Petsclioff, 
A. 242, 312). — 11. By distilling tetra-methyl- 
di-amido-thio-benzopbenone with zinc-dust 
(Baither, B. 20, 1737). 

Propr.; B‘c5.— Four-sided tables or glistening 
leaflets (from alcohol). Insol. water, si. sol. 
cold, m. sol. hot, alcohol, v. sol. benzene,^ ether, 
and CS.,. Not volatile with steam. On oxida- 
tion with HOAc and MnO^ it gives a fugitive 
blue colour. When boiled with MnO^ and 
H3SO4 it yields quinone. Its alcoholio solution 
is turned blue by boiling with tetra-ohloro- 
quinone. It may be oxidised to tetra-methyl-di- 
amido-benzophenone (N. a. M.). Cone. HNO,iii 
HOAc forms a tetra-nitro- derivative which de- 
composes at 218°. With tri-nitro-benzene it 
forms a compound C,,I4,N,OuH3(NO.j9 [114°], 
and with 7;i-cli-nitro-bcnzene a compound 
(C„H,.,N,),C,H,(N0,)2 [74°] (Van Romburgh, 
B« T. C. 7, 226). 

Salts.— B"H.Xj : sparingly soluble tables. 
B"H2PiCI« ; yellow nrecipitate.— Pic rate. 
B''AH,(N03)30H. [178°], 

Methylo-iodide B^Me^I*. [214°]. Yellow 
plates, V. sol. hot water and alcohol, insol. ether 
(D. a. P.). 

Totra - methyl - exo • pp • tri - amide - di- 
phenyl - methane (NMe3.C,H,),CH.NH2. [136°], 
Obtained by reducing the imide of tetra-methyl- 
di-amido-benzopheuone (auramine) with sodium- 
amalgam (Grtebe, B. 20, 3266). Colourless 
crystals ; v. si. sol. water, m. sol. alcohol. 
Gives an intense blue colouration with HOAo. 

Methyl-e.ro-amido-tri.phenyl-methane 

0 . .,H„N i.e. (C,n,).,O.NHMe. [73°J. Obtained 
by passing methylamine into a hot solution of 
Ph-iCBr in benzepe (Hemilian a. Silberstein, B. 
17, 745). Prisms (from ligroin). Insol. water, 
v. sol. alcohol.— B'gH^PtCla 6aq.— By,. Ppd. aa 
lustrous blue-black needles by adding iodine to 
its solution in CSj. 

Di-mothyl-ea'o-amido-tri-phenyl-methano 
OjjHjiN i.e. (CaUJaCNMej. [97°]. From exo^ 
bromo-tri-phenyl-mclliane and NHMOa in benz- 
ene (IL a. S.). Insol. water, v, sol. ^cohoL— 
^'aHgt>tCl«. 

Di-metliyl-amido-trl-phenyl-methaneC-iELH 

1, e. (OaHJaCILCaH^NMe,. [132°]. ^ 

Fomiatwu — 1. By heating di-pheliyl-car- 
binol with di -methyl-aniline and PaO# at 160° 
(0. Fischer, B. 11, 951 : 12, 1690 ; A. 206, 114). 

2, By heating benzophenone chloride P^CCl^ 

with dimethylaniline and ZnOL (F, 5 c/. Pauly. 
A. 187, 209). •»» • / 

Preparation, — Benzophenone ao g.), di. 

tiBAtlivTanllino /tA cr \ anA sima i.VklAM«AA 
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DI-METHYIi-AMIDO-DI-PHENYL-METHANE. 


are heated in sealed tabes for ten hours to 190^. 
After driving over ezces^ of dimethylaniline and 
bepzophenone the residue is extracted with 
ether, and after distilling this off the base is re- 
erystallised from alcohol (Doebner a. Petschow, 

242, 842). 

Properfica:— Colourless needles; si. sol. al- 
cohol, V. sol. ether and benzene. Does not give 
a colouring matter on oxidation. Is a weak 
base, and does not combine with HOAo. 

Salts .-B'HCl.~B',H2PtCl, : needles ; sL 
sol. hot water. 

Methylo - iodide C^jH^iNMel. [186®]. 
Large white plates. 

Tetra-methyl-di-amido-tri.phenylmethane 
OjjjHjgNj t.e. (NMe.^C8HJ.DH.CgHj. Letico- base 
of malachite green, [102®] and [94®]. 

Formation, — 1. By heating a mixture of 
benzoic aldehyde (10 pts.) and dimethylaniline 
(23 pts.) with ZnClj. The yield is 90 p.o. (0. 
Fischer, B, 10, 799, 1624 ; 11, 950, 2274 ; 12, 
1685 1 A, 206, 122). — 2. From benzylidene 
chloride, dimethylaniline, and ZnCl^.— 3. By 
heating di-amido-tri-phenyl-methane with Mel 
and MeOH at 130® (F.). — 4. By heating its 
carboxylic acid (di-methyl - aniline phthalin) 
(NM0a.C<,HJ.CH.C^H4.CO2H with barium hy- 
droxide,— 6. From tetra - methyl -di-amido-tri- 
phenyl-carbinol (malachite green) by reduction 
with zinc-dust and HCl (Doebner, B. 11, 1239 ; 
A, 217, 2661.— 6. A by-product in the action of 
phthalyl chloride and in that of benzoyl chloride 
on dimethylaniline. — 7. By heating phenyl- 
glyoxylio acid with dimethylaniline and ZnCL 
(Peter, B, 18, 639). — 8. A by-product in the 
action of ZnOl^ on a mixture of dimethylaniline 
and acetophenone (Doebner a. Petschofif, A, 242, 
333). 

Preparation,-- k mixture of benzoic aldehyde 
* (40 g.), dimethylaniline (100 g.), and 93 p.o. 
alcohol (40 g.) is heated on a water-bath, and 
POCl, (65 g.) added slowly. The product is ex- 
tracted wth water, the filtrate ppd. by soda and 
the pp.reorystallised from alcohol (Nencki, M, 9. 
1148). 

Properties. — Oiystallises from benzene in 
(apparently triclinio) needles, melting at 102°, 
and from alcohol in triclinio leaflets, melting at 
94® (E. a. 0. Fischer, B. 12, 796), Insol. water, 
V. sol. ether and benzene, si. sol. petroleum. In 
small quantities it can be distilled. Its salts are 
oxidised by MnOj or PbOj to malachite green. 
Nitric acid forms a hexa-uitro- derivative [200®]. 
When distilled with zinc- dust it is reduced to 
aniline, dimethylaniline, and p-amido-di -phenyl- 
methane (Manus, G. C. 1888, 1363). 

Salts. — B^HjOla ; colourless hygroscopic 
needles ; v. sol. water. Gives off HCl at .100°, 
becoming B"HC1. — B^RPtCla ; white pp., soon 
becoming yellowish-green. — The aurochloride 
is a golden-yellow flocculent pp. — Pier ate 
B"20,H2(N02)30H. [220°]. Aggregatioift oi‘ 

needles ; m. sol. water. ^ 

Di-rs^ethylo-di4odide B'^Me^Ig. [2,18®- 
222°] (F.) ; [231®] . (Doebner, B, 18, 2228). 
Plates, tables, or leaflets; v. sol. water. De- 
composed on fusion into Mel and the base. 

Tetra - methyl - ppo~ tri - amido - tri-phenyl - 
methane ([4:1]NM:^.0«H4),0H.0^4NH, [1:2]. 

K . 0‘Amido-Uuco-inalacMte green. Formed 
^ iucing, by means of zino-dust and HOI, the j 


product of the condensation of o-nitro-bemoio 
aldehyde with dimethylaniline (Fischer a. 
Schmidt, B. 16, 688; 17, 1891). ^Oolourlese 
crystals (containing OgHJ. Gives a reddish- 
brown dye-stuff on oxidation. 

Acetyl derivative 0,jH,5(NMej2(NHAo). 
[186®]. Glistening crystals. Gives on oxida- 
tion (NMe2.0gH.)2.0(OH).OgH..NHAo. 

Tetra-methyi-tri-amido-tri-phenyl-methano 
i.e, (NMea.0gH4)20E.0gH4.NH2. [66®J. 
Prepared by dissolving tetra-methyl-di-pp-omido- 
di-phenyl-carbinol (20 pts.) in HOlAq (12 pts. of 
S.G. 1*18) and water (100 pts.), heating to 100®, 
and adding aniline hydrochloride (10 pts.) 
(Nathansohn a. Muller, B. 22, 1886). Small 
needles (from warm alcohol); v. sol. alcohol, 
ether, and benzene ; insol. water. According to 
analogy it should be identical with the preoe. 
ding body. With Mel it gives CH(CgH4.NMegI), 
[172“]. "• ' * * '* 

Salts . — B'^HgCl, : yellowish-green crystal- 
line pp., got by adding HCl to an ethereal solu- 
tion of the base. V. sol. hot alcohol, si. sol. 
ether, insol. benzene. — B"H^tClg ; light-yellow 
flocculent pp. ; v. si. sol. water and aloohoL — 
P i 0 r a t e B"0gH2(N03)30H : light-green floo- 
culent pp. ; v. sol. hot alcohol, insol. benzene 
and ether. 

Benzoyl derivative 

(NMe2.0gHJ,CH.CgH4.NHBz. [128®]. SmaU. 
slender blue plates (from warm alcohol) ; v. sol. 
hot alcohol and benzene, si. sol. ether, insol. 
water. 

Tetra - methyl - ppm - tri - amido - tri -phenyl- 
methane ([4:1] NMe2.CeH4),CH.C,H4.NHj [1:3]. 
[130°]. Prepared ^ by reducing m-nitro-tetra- 
methyl-di-amido-tri-phenyl-carbinol (E. a. 0. 
Fischer, B. 12, 803). Colourless prisma or 
needles. Gives a green dye on oxidation. 

Tetra-methyl-tri-p-amido-tri-phenyl-methane 
OaH„N,i.e. ([4:1] NMe3.CgHJ,CH.CgH4.NH,[l;4]. 
[152°]. Prepared byjroduoing the hydrochloride 
of p-nitro-tetra-methyl - di -p - amido- tri-phenyl- 
methane with zino-dust (Fischer, B. 14, 2527). 
Colourless plates, si. sol. alcohol. Gives on oxi- 
dation tetra-methyl-pararosaniline, a reddish- 
violet dye. 

Acetyl derivative [108°]. Needles. 
Yields on oxidation the corresponding oarbinol, 
a splendid green dye (Fischer a. German, B, 16. 
708). 

Penta-methyl-tri -p- amido - tri -phenyl-meth- 
ane i.e. /NMe,.C,H4),CH.GgH4.NMeH. 

[116°]. Obtained by heating penta-methyl-para- 
rosaniline with alcoholic ammonium sulphi&e at 
100° (Hofmann, B. 6, 360; E. a. 0. Fischer, B. 
12, 799 ; Fischer a. KOmer, B, 16, 2906). Large 
colourless needles (from alcohol). 81. sol. hot 
water, Vt sol. alcohol and ether.~B'"23H3PtOl4, 

Acetyl derivative [143% 

Heza-methyl -tri - amido - tri-phenyl-methano 
OjjjEEjjN, i,e, HC(CgH4.NMe2)j. Hexa-methyU 
paraleucaniline, [173®].'' 

Formation. — 1. By treating chloral with di- 
methylaniline and ZnClg (E. a. 0. Fischer, B. 11, 
2097). The base so prepared melted, however, 
uSkt 260®.— 2. From orthoformio ether G pt.) and 
di-methylaniline (SJ pts.) at 100® (Fischer a.. 
Enorr, B, 17, 98).— 8. By condensation of jp-di- 
methyl-amido-bmzaldehyde with di-methyl-ani- 
line in presence of dry HOI gas or ZnOl, ^oess- 



27i 




aeek, JB. 19, 86^.— 4. From glycol, dimethyl- 
aniline, and ZnCfta at 100®-120® (Heumann a. 
Wiemik, B^O, 2421). Needles or prisms. When 
oxidised with MnO, and H2SO4 it gives formic 
aldehyde and methyl vjolet (Fischer^ 

Tri-methylo-tri-iodide i,e, 

CIH(0«H4.NMe,l)a. [185®]. From tetra- and 
hexa-methyl - tri -p - amido - tri - phenyl-methane, 
Mel, and MeOH at 100® (Hofmann a. Girard, B, 
2, 448 ; Fischer, B. 12, 2344). Yellow needles 
(containing aq), decomposes and becomes dark 
blue on fusion. Gives (Ojj8H4pN,Cl3)ij3PtCl4 2aq. 

Hexa - methyl - opp (?)- tri - amido -tri-phenyl- 
nfbthane. Tri-methylo-tri^iodide 
OH(O^H4NMe3l),. [172®]. Obtained by heating 
the corresponding tetra-methyl-tri-amldc-tri- 
phenyl-methane with Mel^Nathansohn a. Muller, 
B. 22, 1887). Small brown needles (from warm 
alcohol) ; v. sol. alcohol and hot \yater, almost 
insol. ether and benzene. . 

Hexa - methyl - mpp • tri - amido - tri - phenyl- 
methane. Tri-viethylo -tri-iodide 
[3:1] NMe,I.0«H4.0H(0 A.NMe3l [1:4]),. Formed 
by heating the base C,3Ho,N3 or the correspond- 
ing CH(OeH4.NH,)3 with Mel and MeOH at 120® 
(Fischer, B. 12, 802 ; 13, 673). Crystallises with 
difficulty, and is v. e. sol. water. Gives rise to 
8PtCl420H(0,H4NMe3Cl)3. 

Beferences. — Culobo-, Chloro-nitbo-, and 

NITBO-, METHYL-AMIDO-PnENYL-MJSTIIANES. 

TETRA-METHYL-DI-AMIDO-TRI-PHENYL- 


METHANE CARBOXYLIC ACID C,4H,<,N ,0, t.s. 
(NMe3.08H4)2CH.0«H4.C0,H. Di-methyl-aniline 
phthalin, [200°]. Obtained by treating di- 
methyl-amido-phthalide^ith zinc-dust and HGl 
(Fischer, A, 206, 101). Formed also by treating 
p-aldehydo-benzoio acid with dimothylanilino 
and ZnClj (L5w, A. 231, 367). Plates (from al- 
cohol), v. sol. ether, si. sol. ligroin, m. sol. 
alcohol. Cone. H,S04 forms a bluish-violet 
solution. Its zinc salt melts at 147® (L.). 
— Platinoohloride 02,H,„N,O,HjPt0l4. — 
Picrate: 024H„N,0.AH..(¥0,),0H. 

• TETRA-METHYL-DI-AMIDO-TRI-PHENYL- 
HETHANE CARBOXYLIC ALDEHYDE 
0,4H24N,0 U, (NMo,.C,H 4)2CH.C,H4.CHO. From 
terephthalic aldehyde, dimethylaniline, alcohol, 
and ZnCl, (L6w, A. 231, 381). Needles (from 
chloroform). SI. sol. alcohol, m. sol. benzene, v. 
sol. chloroforn*. Its phenylhydrazide melts at 
225°.-~B"H2PtOl8. 

DI-METHYL-AMIDO-PHENYL (a) -NAPH- 
THYL SULPHONE OiBH„NS02t.e. 
NMe2.0aH4.S02.C,oH,. Formed, together with’ 
tetra^ethyl-di-amido-di-phenyl-methane, by 
heating ^methylaniline (2 mols.) with the chlor- 
ide of naphthalene (o)-sulphonio acid (Michler 
a. Salath6, B. 12, 1789). Crystals, v. sol. alco- 
hol and ether. Cone. HClAq at 180® splits it 
up into naphthalene, HaSOj, anUine, and MeOl. 
Zinc and HaS04 give mmethylaniline and 
naphthyl mercaptan. Fuming HNO3 gives totra- 
nitro-methyl-aniline an^ nitro-naphthalene sul- 
phonic acid. 

Dl-methyl-amido-phenyl (iB)-naphthyl sul- 
phone. ]^sembleB the preceding body in its 
mode of preparation, properties, and decompo- 
sitions (M. a. S.). 

DI-KXTHYL-n-AMlDO - PHENYL - OXAMIC 
ACID 0,^, AO, NMe,.OA NH.OO.OO,H. 

[192®]. ethyl ether i9 fomea by boilix^ di- 

vo^m. 


methyl-p-phenylene-diamine with oxalic other 
and separated by solution in alcohol from tin 
accompanying tetra-methyl’di-amido-di-phenyl 
oxamide (Sendtner, B. 12, ^30). The ether !i 
then saponified by alcoholic KOH. Needlei 
(from water) or plates (from alcohol). 

Ethyl ether [117®]. :5ellow plate* 

or needles, v. sol. warm alcohol. 

DI-METHYL- AMIDO - PHENYL-OXAMIDE 
i.e. NMe,.03H4.NH.C0.C0.NH,, 
[259°].*^ Formed by treating di-methyl-amido- 
phenyl-oxamic ether with alcoholic NH, (Sendt- 
ner, B. 12, 532). Nodules (from alcohol). — 
B'2H2S04; crystals. 

Tetra-methyl-di-amido-di-phenyl-oxamide 
NMe2.0A-NH.C0.C0.NH.C,H4*NMe2. Formed 
as described under di-methyl-amido-phenyl- 
oxamic acid (Sendtner). Small yellow needles, 
insol. water, si. sol. boiling alcohol. Does not 
melt at 270®. DIaoid base, forming salts soluble 
in water. 

TETR A-METH YL-DI - AMIDO - DI - PHENYL 
OXIDE CjAAO t.e. {N]\Ie2.C«H.)P- [119°]- 
Formed by boiling the corresponding sulphide 
(‘ thiodimethylaniline ’) with an ammoniacal 
alcoholic solution of AgNOg (Holzmann, B. 21, 
2056). Stellate groups of colourless needles, 
insol. water, si. sol. cold alcohol, ether, and benz- 
ene. Bcadily soluble in acids. Cone. HClAq 
at 200° gives MeCl and aniline. — B'T£2PtCl,: 
minute bright yellow phites, si. sol. hot alcohol. — 
Picrate. B"20,H2(N02)30H. [150®]. Small 

yellow needles, si. sol. cold alcohol and benz- 
ene. 

Tetra - methyl • di - amido - di-phenyl • di -oxide 
(NMog.OgHJ Ai- Di-oxy-di-methyl-aniline, 

[91®]. Obtained by adding (4 mols. of) silver 
nitrate to an alcoholic solution of tetra-methyl- 
di-amido-di-plicnyl-di-sulphide (NMo2.CaHJAi 
(1 mol.) treated with cone. NH3. It is also 
formed by the action of Fe^Clj upon the oono. 
HCl solution of the same base. Thin silky 
needles, or plates. V. e. sol. alcohol, ether, and 
benzene, sol. hot water. It dissolves in acids, 
but its salts are not crystalline (Merz a. Weith, 

! B. 19, 1573). 

I TETRA - METHYL-DI-AMIDO-DI - PHENYL- 

e. 

Di-methyl-aniline- 

isatin. [234®]. Formed by heating isatin with 
dimethylaniline and ZnCl2 (Baeyer a. Lazarus, 
B. 18, 2642). Glistening colourless prisms. SL 
sol. ether, alcohol, and li^oin, insol. water. 
Dissolves in acids. On oxidation it gives a 
splenffid bluish-green dye-stuff. 

DI-METHYL- AMIDO - TRI-PHENYI - FHOS- 
PHINE O20H20NP i.e, NMe2.03H.,F(0A)r 
[162°]. Formed by the action of sodium on a 
mixture of ohloro-benzene and NMe^OA^^l* 
(gcheqk a. Michaelis, B. 21, 1602). Colourless 
crystals, sol. benzene, si. sol. alcohol and 
ether. Weak base, being almost entirely ppd. 
by water from its solution in HClAq. 

Hexa-methyl-tri-amido-tri-phenyl-phoiphlna 
(NMe2.C,H4)3l** [273®]. Formed by heating di- 
’methylaniline with PCl^ in a sealed tube (Hani- 
mann, B. 9, 845). Formed also as a by-product, 
in the aotion of P01« on dimethylaniline in 
ptesonoe of A1C1| (S. a. M.). Oolourless needles* 


OXINDOLB Ca^H-^gNjO i. 
C«H4-C(0«H4.NMe.,)2 

NH— <lo 
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which turn blue on exposure to air. V, e. sol. 
chloroform, v. sol. dilute HClAq, m. sol. hot 
akohol. <> 

DI . METH7I n AMIDO - PHENYL PHOS . 
PHINOTTS ACID v. Di •METIIYL-AMIDO-BENZBNB 
FHOSPniNlO ACID. 

TETRA tJHETHYL-DI-AMIDO-DI - PHENYL- 
PHTHALIDE C,,n i. e. 

(NMe2.0,P4).^C<^^^*^C0. Dimcthylaniline- 

fhtliale'in, [191°]. Prepared by heating dimethyl- 
aniline with ZnCL^ and pbtlialyl chloride or 
phthalic anhydride (0. Fischer, B. 9, 1753 ; 10, 
952 ; 12, 1691 ; A. 206, 92). Colourless pointed 
crystals, insol. water, v. sol. benzene, v. si. sol. 
ligroin. Reduced by zinc-dust and nOAo to 
tetra-methyl-di-amiflo-tri-phenyl-metliane car- 
boxylic acid (dimethylaniline-phthaliu). Potash- 
fusion gives dimethylaniline, HOBz, and 
phthalic acid. HNOj gives a hoxa-nitro- deri- 
vative which decomposes at 230®. 

Salts.— B"HC1 ; small needles, m. sol. water. 
— hygroscopic crystalline mass, got 
by passing HCl into the ethereal solution. Gives 
off HCl (1 mol.) at 100®.— B",H,PtCl, : crystal- 
line pp.— B"n2ptCl„ aq : prisms. — Picrate 
B"2C„H.,(N02),0n. 

Methylo -iodide [c. 185°]. 

Phthal-green Cg^HjiN.O.^. This substance, 
isomeric with the preceding, is also formed in 
the action of phthalyl chloride on di -methyl- 
aniline in presence of ZnCl^ (Fischer). Its 
hydrochloride, B"HC1, forms greenish-yellow 
needles, m. sol. water. Its zinc double salt crys- 
tallises in brass-yellow needles which form a 
green solution in water. Zinc and l^Cl reduce 
it to a leuoo- base C.,4H24N.20 which crystallises 
in small prisms [236°], and is easily re-oxidised 
to phthal-green. 

TETRA - METHYL - DI-AMIDO-PHENYL-DI- 
PHENYLENE-OXIDE-CARBINYL CHLORIDE 


O H n/CgHjNM02 v. q 


Te tra-victhijl-rosam- 


ine* Formed from bcnzotrichloride and di- 
methyl-w-aihidophenol at 50°-60° (Heumarin 
a. Bey, B. 22, 3002). Dark-red fiocculent pp., 
strongly fluorescent in acid or neutral solution. 
H2SO4 dissolves it giving an orange -yellow colour, 
becoming dark-red on addition of water. Silk 
and wool are dyed in feebly acid bath rose to 
bluish-red. 

Salts. — B'HCl : dark-roc]pncedles with steel- 
blue reflex, v. sol. water and EtOH forming solu- 
tions with a splendid blue-red colour, and yellow 
fluorescence.— (C2.,H23N.,OCl)..PtCl^ : dark -red pp. 

DI - METHYL - AMIDO - PHENYL- PROPANE 


0„H„N ix. NMe2.C„H,. CH2.CH2.cn,. Di- 

methyUamido-proiyyl-bemene, (230°). From 
p-bromo-di-mcthyl-aniline, propyl bromide, and 
sodium (Claus a. Howitz, B. 17, 1327). Oil. 
Methylo-iodide NM03I.C0H4.Pr. {168^], 
Tetra - methyl - di - amide - di - phenyl - propane 
(NMe^OoH4)2CMe,. [83°]. I^rom acetone (1 mol.), 
dimetnyianiline (2 mols.), and ZnCl, (D6ebner, 
B, 12, 813). Long needles. 

DI-METHYL - AMIDO - PHENYL -QUI NON- 

IMIDE C,4H,4N,0 i.e. Ofi/\ 

\N.CJH4NMe2 

Formed b;^ adding quinone ohlor- 


imide to a solutiop of di-methyl-aniline in eon* 
oentrated aqueous oxalic acid (Fogh, B, 21, 889L 
Formed also by the action of NaOH on di- 
methyl-phenylcne green (Mdhlau, B. 18, 2914). 
Black crystals (containing i aq.) Yields, when 
treated with hot dilute HClAq, quinone and di- 
methyl-pbenylene-p-diamine. May be reduced 
to a louco- base. 

Salphonic acid 
.0 

SOaH.CoHj^ I Formed by passing 

\M.C0H4NMe2 

chlorine into amido-phonol sulphonio acid sus- 
pended in water, and then adding di-methyl- 
aniline (F.). Slender needles, v. si. sol. hot 
alcohol, insol. cold water and other. Its alka- 
line solutions are bliie. Cone. ILSO4 forms a 
cbeiTy-rod solution. 

TETRA r METHYL-DI-AMIDO-DI- PHENYL- 
SULPHIDE , (NMe^-CuH^.S. Thiodiinethyl ani- 
line, [126°]. Formed by heating dimethyl 
aniline with persulphooyanic acid or SCl.^ (Tur 
sini, B. 17, 584 ; Holzmann, B. 20, 1640 ; 21 
2056 ; Michaelis a. Godchaux, B. 23, 554). 
Light-yellow needles, si. sol. alcohol and benzene. 

Reactions,—!. Silver nitrate converts it into 
(NMe.2.CJl4).20. — 2. On heating with reduced 
copper (10 pts.) at .300° it yields NPhMe. 

Salts.-B"HoCl2. [176°]. White mass be- 
coming coloured in the air, extremely sol. water. 
— B"H.PtCl3 2aq. — B^II^FoCy, 6aq : white 
powder, m. sol. water. — B"0^H2(N02),0H. 
[142°]. Yellow needles (from hot alcohol). — 
B"2CA(N0.2)30H. Amorphous. [146°]. — 
B'HNCS : [1C8°] ; pearly plates. 

Tetra-methyl-di-amido-di-phenyl-di-sulphide 
(NMe^CJI^jaS.^. Di-sulphido- or di-thio-di- 
methyl-aniline. [118°]. Formed by adding 
S.^Cl.^, diluted with petroleum-ether, to a dilute 
solution of dimethylaniline in the same solvent 
(Merz a. Weith, B, 19, 1570). Formed also by 
heating di-methyl-p-amido-phenyl ethyl di-thio- 
caibonute with an ’alcoholio solution of aniline 
at 200° (Lcuckart, J. pr. [2] 41, 208). Sml^ 
yellow needles, e. sol. CS.^, more sparingly 
in hot benzene, alcohol, and petroleum-ether, 
nearly insol. water. Copper-powder removes 
the sulphur at 0. 230° forming dimethylaniline 
and other products. By the action of Fe^Cl,, or 
of alcoholic NH3 and silver nitrate, it is con- 
verted into tetra-mcthyl-di-amido-di-phenyl-di- 
oxide (NMe2.C3H4)202. By tin and HCl, or by 
sodium -amalgam, it is reduced to di-methyl- 
amido-phenyl-mofcaptan, which is readily re- 
oxidised to the di-sulphide. Its salts are gummy 
and amorphous, they are decomposed by water. 

Tetra - methyl - tetra - amide - di-phenyl-disul- 
phide (NJIe2C„H3(NH2))3S2. Formed by atmo- 
spheric oxidation from di -methyl-di-ami do- 
phenyl mercaptan NMe.2.C3Hj(NH2)SH (Bernth- 
sen, A. 251, 1). Thick oil, sol. ether, alcohol, 
and benzene. Dissolves in acids, but reppd. by 
alkalis. In benzene solution it combines with 
sulphur forming a persulphide [97°], apparently 

DI-MBTHYL-AMIDO. DI-PHENYL SUL 
PHONE 0,H3.S02.C3H4.NMer [78°] (R.) ; [82°] 
(M. a. M.). Formed by heating dimethylaniline 
with benzene sulphonio ohlorid^e (Miohler, B. 10, 
1742 ; Van Bomburgh, B. T. 0. 2, 805 ; Miohlex 
a. Me^er, B. 12. 1791; Hassenoampt ^ 19^ 
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1970). Needles (from alcohol^, insol. water, v. on oxidation the homologous Oi^Hi^NsSjOt as a 
e. sol. alcohol, ether, and benzene. HGlAq at bluish-grey powder. 

180^ splits it into MeOl, aniline, and benzene. Tetra-methyl-di-amido-^henyl thiosulphuria 
Zinc and HjSO* reduce it to phenyl mercaptan acid C«Ha(NMe 5 ,).^S.S 03 H. [175®- 182®]. Ob- 

and dimethylaniline. IfNOj gives yellow crys- tained by dissolving tctra-mcthyl p-phenylene 
tals of t etra- nitro-methyl-aniline [127®]. diamine (2*7 g.) in HCl (1-56 o.c. of 33 p.c.) and 

METHltL-AMIDO-FHENTL-THIAZOLE adding aluminium sulphate (10 g.), and sodium 
S— C(NHMe)v thiosulphate (C-6 g.) dissolved in water (36 o.c.). 

OitfHjoNgS t.e. I \N. [138'’]. From A cold solution of k,Cr.p, (25 c.c. of a 6*67 p.c. 

CH:CPlf ^ solution; is then added, and the resulting liquid 

(w-bromo-acetophenone and methyl-thio-urea stand. The precipitate which then sepa- 

(Traumann, A. 249, 46). Yellow plates (from recrystallised from alcohol (Bernthsen, 

ethV), insol. water, m. sol. alcohol. With HCl Aq if: 251, 60). Plates, sol. hot water and acids, 
at 220° it yields methylamine. reduce it to the mercaptan 

TETE A - METHYL-DI-AMIDO-DI-PHEN YL - MoJ .SH. 

THIENYL-METHANE i.e. TETEA-METHYL-DI-p-AMIDO-DI-PHENYL 

(NMe 3 .C«H,),CH.C,H 3 S. Thiophene leuco-mala^ C,„HaN,S i.e. (NMa,. 03 H,.NH) 3 S. 

chiU green. [93°]. Formed by herting thio- J* formed by boiling di-methyl-p-phenyl- 

phenio aldehyde with diraethylanihue, ZnCl,, ene diamine with alcoholic CS^ (Baur, B. 12, 
and a little alcohol (Peter, B. 18, 5:^ ; Levi, B. White needles, insol. water and cold al- 

20,514). Formed also by heating dimothyl-ani- coh<)l.—B"H^C4 : crystalline powder, 
line with thienyl-glyoxylic acid CiH^S.CO.CO.^H Acetyl derivative [11 ]. White plates, 
and ZnCl^ (P.). Needles, insol. water, v. sol. TETRA - METHYL -DI-AMIDO -DI-w-PHE- 
alcohol and ether. The alcoholic solution turns NYL-TOLUIC ALDEHYDE i.e, 

green in the air. MnO.^ and dilute II.^SO^ oxidise (NMe.^.CgHj)^CH.GgH^CHO. Aldehyde of the 
it to the carbinol (NMea.G^H,)X(OH).G^H 3 S, leuco- base of malachite green. [143°]. Obtained 
which is a dark-brown oil, sol. alcohol and ether, by boiling an alcoholic solution of terephthalio 
and forming salts which dye a splendid ycl- aldehyde G, 5 H,(GHO)., with di-methyl-aniline and 
lowish-green {Thiophene green). — Platino- ZnCl 2 (W. Low, .d. 231, 381). Prismatic needles 
chloride C 2 ,lI. 2 ,N 2 SH 2 PtClg. — Picrate (from chloroform). Forms a crystalline com- 
C2,H24N.,S2GgH2(N02)3(0H). [o. 208°]. Yellowish- pound with NaHSO,. Its phenyl hydrazide 
green needles, si. sol. cold water, v. sol. alcohol, melts at 225°.— B'TL^PtGlg. 

Di-me thy lo -di-iodide TEl - METHYL - TEI - AMID 0 - DI - PHENYL- 

G,H,S.GH(GgH,.NMe 3 l) 2 . [212°]. White plates. TOLYL-CAEBINOL G.,aH 2 ,N 30 . Formedbyheat- 
TETEA-METHYL-DI-AMIDO-DI-PHENYL- ing rosaniline chloride (1 pt.) with Mel (2 pts.l, 
THIOKETONE v. Tbtra-methyl-di-amido-thio. MeOH (8 pts.), and KOH (1 pt.) (Hofmann), 
BENZOPHENONE. Formed also by allowing an alcoholic solution 

DI-METHYL-DI-AMIDO-PHENYL THIO- containing rosaniline and * iodine green ’ to stand 
SULFHUBIC ACID NMe,.0,H3(NHJS.SOjH. (Girard a. Willm, 25, 200). 

[193°-204°]. Obtained by adding an alkali to The salt is one 

a ^ p.o. solution of methylene red until the I ^GA^HMcOl 

colour is destroyed then aoidijlating with HOAo substances known as Hofmann’s violet 

and exposing to the air. Formed also by the (Hofmann, 0. H. 64, 428 ; 66, 946, 1033 ; 67, 
action of a strong solution of bO^ on di-methyl- Hs absorption-spectrum has been studied 

oi-amido-phenyl mercaptan (Bernthsen, A. 261, jjy Hartley (0. J. 61 172). 

1). Grystals, si. sol. water and alcohol. Its ^ Penta-methyl- tri-amido -di- phenyl -tolyl- 
dilute aqueous solution gives a purple colour carbinol 

with traces of iodine or of FeCl,. The hydro- NMo».C.H3Mo.C(OH)(0,H,NMes)(C,H,NMoH). 
Chloride crystallises in prisms. . 0 H NMe 

Rcactio 7 is. — l. A mixture of di-methyl-di- The chloride NMe 2 .G 3 n 3 Mo.G<;^Q^^ 

nmido-phenyl thio-sulphuric acid with dimethyl- I \ 

aniline when oxidised by K^Cr-^Oy and HOAo as probably the chief constituent of Hofmann’s 
yN. 03 li 3 (NMc 2 )v violet obtained by heating rosaniline with McGl. 

forms tbe indamine 0„H4<^ I ^S,an It has a green lustre and forms a violet solution 

^NMe.^ . 0 . in water. The solution is decolourised by zino- 

emerald-green powder (containing ^aq), and dust, HGl turns the solution first green, then 
yields NMe 2 .G 3 H 4 .NH.GgH 3 (NMe 2 ).S.SO^H on re- yellow. NaOH gives a brownish-red pp. Cone, 
duction, a body which is v. sol. hot alcoho^ and H 2 S 04 gives a brownish-yellow solution changed, 
acids. — 2. A mixture of the thio-sulphurio acid on dilution, through green to blue. It dyes wool, 
with aniline hydrochloride gives on oxidation silk, and mordanted cotton violet. 

>N.G 8 H 3 (NMe 2 )v •Hexff- methyl - tri - amide - di - phenyl-tolyl- 

CuH43N3S20,t.c. G^H^ !• >S(?)an carbinol NM«.AHjMe.C(OH)(G3H4NMe2)a. The 

. 0 . SO./ zino dopblo salt of the methylo-chloride ot this 

insoluble green compound decomposed by body G^yHj^NgGl^Zn or 

water. Prolonged boiUrife with dilute FeGl, gives xthTa r TT Ma annears to 

yN(NMe.2)v NMe2.C3H3Me.G<;Q^3^Nj^g^2n01, ^ 

I /S, a blue powder with bronze ' ! . , 

\NH— / constitute the dye known as * iodine green,’ whioh 

lustre. — 8. A mixture of di-methyl-di-amido» is obtained by heating rosaniline with MeGl, or 
phenyl thiosulphmio acid with o-toloidine yields by the action of MeOl on Hofmann’s violet. Tha 
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torresponding iodide Og7H,5N3l2 aq is obtained bj 
heating Mel (2 pts.) with MeOH (2 pts.) and 
roeaniline (1 pt.) at 160 (Hofmann a. Girard, B. 
2, 440). The zinc double chloride forms a bluish- 
green aqueous solution, turned reddish-yellow 
by hydrochloric acid, and rendered colourless by 
caustic soda. It dyes silk green. When heated 
strongly in the dry state it becomes violet. Its ab- 
sorption-spectrum has been studied by Hartley 
(0. J. 61, 176). Iodine green may be, reduced 
to penta-methyl-tri-amido-di-pheuyl-tolyl-mcth- 
ane NMe..C3H3Me.CH(C«H,.NMe.,)(C3H,NHMe) 
[173®] (0. Fischer a. G. Korner, B. 16, 2910). 
Besides the bodies here described other methyl- 
ated rosanilines are doubtless formed in the 
methylation of rosanilino. 

DI - METHYL - AMIDO - PHENYL -p - TOLYL 
8ULPH0NE C„H„NSO., i.e. 
[4:l]C,H,Me.S0,.0,H,NlSIe,. [95®]. From 

C3H4Me.S02Cl and dimcthylaniline (Michlcr a. 
Moyer, B. 12, 1793). Split up by HGl at 180® 
into MeCl, aniline, H^SO^, and toluene. Zinc 
and^'H.jSOf reduce it to p-tolyl mercaptan and 
dimethylaniline. 

DI - METHYL -p - AMIDO - PHENYL -UEEA 
0,Hj,N,0 i.e. NH,.CO.NH.C,H,NMe2. [179®]. 
From potassium cyanate and di-methyl-p-phenyl- 
ene-diamine (Binder, B. 12, 636). Long needles, 
sol. hot water. — B^H^PtCla : yellow leaflets. 

Tetra-mothyl-di-p’amido-di-phenyl-urea 

t.e. CO(NH.O,H4NMe2)2. [262®] (B.) ; 
[246®] (M. a. Z.). Obtained by heating urea with 
di-methyl-p-phenyleno-diamine (Binder, B. 12, 
686). The same body is apparently obtained by 
the action of COOL, on di-methyl-p-phenylene- 
diamine (Michler a. Zimmermann, B. 14, 2179). 
— B^H^Ol^: soluble crystalline powder, — 
si. sol. watar.-B^H^PtOl*. 

METHTL-AMIDO-PHOPANE STJLPHONIO 
ACID NHMe.CH2.CHMeB03H. [220®- 223®]. 
From methyl-propylenc-\|/-thio-urea and bromine- 
water (Gabriel, B. 22, 2989). Colourless columns, 
T. 6. sol. water. 

METHYL-a-AMIDO-PBOPIONIC ACID 
O^HpNOa i.«. CH3.CH(NHMe).C02H. [260®]. 
From (t-chloro-propionic ether and aqueous 
methylamine at 130® (Lindenburg, /. pr, [2] 12, 
244). Prisms. Decomposed on fusion. Tastes 
sweet. Its copper salt crystallises in dark-blue 
prisms. — HA'HCl. [110®]. Deliquescent prisms. 
H^A'^^PtClg ; triolinic prisms. — HA'HNO,. 
[126®]. Monoclinic prisms. ^ 

Di-methyl-a-axnido-propionio acid. Methylo- 
chloride CH3.CH(NMe301).C0^. Formed by 
treating a-chloro-propionic ether with trimethyl- 
amine, saponifying the resulting ether with ba- 
ryta, and adding HCl (Briihl, B. 9, 34). Very 
hygroscopic, forming (C3H,4NO«Cl)aPtCl, crystal- 
lising in roseate prisms, and 03n,4N02Au0l4 
crystallising in golden needles. The correspon- 
ding Anhydride of the Methylo-hydroie\i^de 

ch..oh 4 ®^^o or * betide ’ Ys formed on 

adding baryta to the methylo-ohloride and sub- 
sequently neutralising with H2SO4. It forms 
extremely deliquescent crystals, and is neutral 
in reaction. The iodide (O^Hi^NO^).^ forms long 
oolourless prisms, y. sol. alcohol and hot water. 
DI-METHYL.AMID0-P30PYL ALCOHOL p. 
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Totra-metbyl<-#-di-amido4sopropyl alcohol 
0,H,3N20 i.c. (NMe2.0H2)20H.0H. (170®-185®). 
Formed from di-cnloro-isopropyl Idoohol jfs-di- 
ohlorhydrin) and NMCsH at 60® (Berend, B. 
610). Liquid, y. e. fol. water.— B^'H^t01« : 
yellow plates. 

Benzoyl derivative (NMe2.0H|)20H.0BiM' 
Forms a platino-ohloride B^'H^PtOle crystallising 
in tables. 

DI-METHTL-AMIDO-PBOPTLENE GLYCOL 

CjH^NOs i.e. NMe2.CH2.CH(0H).CH20H. (217®). 
From dimethylamine and ohloro-propylene 
glycol (chlorhydrin) (Both, B. 16, 1163). Tl^ok 
syrup; v. e. sol. water, alcohol, and ether. — 
B'APtCl.. 

Methylo -chloride 

NMo 3 Cl.CH,.CH(OH):CH 2 (OH). From the chlor- 
hydrin and NMe, at 100® (V. Meyer, B. 2, 186 ; 
Hanriot, A Ch. [6] 17, 99). Needles, v. e. sol. 
water. ~ (Oal?;,aNOaCl) 3 PtCl 4 : crystalline tables.— 
CaHjaNOjAuCl*. [190®]. Orange crystals, m. 
sol. alcohol. 

Di-benzoyl derivative 
NMe.,.CHj.CH(OBz).CH.,(OBz) ; oil.-Piorate 
B'CaH 2 {N 0 *) 30 H. [100®]. Laminie (Both, B. 

15, 1163). 

DI - METHYL. (B. 2) - AMIDO - QDINOLIHS 
NMe2.0 : CH.O.CH:OH 

CaHa(NMe2)N i.c. ] Hi. [66®]. 

CH:CH.O.N;OH 


(0.) ; [58®] (0.). (0.335®). Prepared by boiling 
a mixture of u-di-methyl-p-phenylene-diamine 
(26 pts.), glycerine (60 pts.), nitro • benzene 
(16 pts.), and H2SO4 (50 pts.) (La Coste, B. 16, 
672). Colourless crystals, V. sol, alcohol, ether, 
and benzene. 

Pic rate B'(OaH2(NOa),OH) : very fine orange 
needles [216®]. 

Methylo-iodide B'Mel: long red needles. 
— (BMeC^PtCla. 

Methylo -chloride B'MeOlaq. [244®]. 
Long scarlet hygroscopic needles (Ostermayer, 
B. 18, 596). ^ 

Methylo -chloride of the tetrahydrxde 
NMe2.CaH,oNMeCl aq : [220°], fine colourless 
needles. \V ith ICl it forms NMe2.09H|oNMe01ICl : 
[127®], separating in small yellow crystals 
(Ostermayer, B. 18, 696). 

TETRA - METHYL - DI - AMIDO - QDINONE 
CaH2(NMe2)202. [174®]. Red ‘tables. Formed 
by dissolving ordinary quiuone in aqueous di- 
methyl-amine (Mylius, B. 18, 467). 

DI - METHYL - AMIDO - 8DLPH0 - BENZOIC 
ACID 0aH3(NMe3(S03H).C02H [4:2:1]. Obtained 
by heating the silver salt of amido-^ulpho* 
benzoio acid with Mel and MeOH at 100® 
(Hedrick, Am, 9, 413). Easily soluble crystals. 
— C/iA^T-BaEt^A'V 

TETRA-METHYL-DI - AMIDO-THIOBENZO* 
,K,Si,e,CS{0,n,Jil^e^^ [194®] 
S. (alcohol) -072 at 18®. S. 
. S. (chloroform) 4*58 at 18®. 
Formed bv passing into an alcoholic solu- 
tion of the hydrochloride of tetra-methyl-di- 
amido-benzophenone imide (auromine) at 60® 
(Fehrmann, B. 20, 286'>; Baither, B. 20, 1781, 
3289). Formed also by the action of 0S« on 
auramine (Graebe, B. 20, 8266). Obtained also 
from CSCI2 and dimethylaniline. Buby-red 
crystals, with blue lustre. Insol. water ahd 
light wtroleupa, s}. sql. othpr splTents. {tf 


pheNonec„h« 

(B.); [202®] (G.). 
(ether) -27 at 18® 
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fcdutioiui in benzene and CS,*Sare dark red with 
green fluorevenoe. 

BeacUons,--!^ Hot dilate hydrochloric acid 
giyes HjS and tetra-me&yl-di«anudo-benzophcn- 
one. — 2. Water at 120® under pressure also 
forma CO^O^H^NMej)*.— 3. Boiling concentrated 
nitric acid forms C0(0,H,(NO.Ja.NMe.NO2),, 
whence hydroxylamine hydrochloride forms 
CO(C«H,(NO,).,.NMeH)* [c. 190®]. ~4. By heat- 
ing with excess of b^zyl chloride it is converted 
into CCl^(0,H4.NMe.j3, a greyish-green powder, 
^omposed by water with production of 
CD(OJH<NMe.j2. — 6. Aniline hydrochloride at 
160® forms phenyl-auramine NPh:C(C^H (NMe.^), 
[171®]. — 6. Phenyl-hydrazine at 100"^ forms 
CO(C<,H^.NMe.J.j. Aniline at 150® also forma 
this ketone. — 7. Hydroxylamine gives the oxim 
of tetra-methyl-di-amido-benzophcnone. — 8. Dis- 
tillation over red-hot zinc-dnst yiejlds di-methyl- 
aniline and tetra-methyl-di-araiao-di-phenyl- 
mothane.-“9. Acetyl chloride in the CS.^ solution 
forms 0,,H2 oN.^SAcC 1, which forms a red alco- 
holic solution and a greenish-yellow solution in 
benzene. It begins to decompose at 1G0\ — 

10. Benzoyl chloride in CS2 forms a similar 
compound O^HjrtNaSBzCl, which is insol. water, 
but decomposed by solution in alcohol. — 

11. Boiling with Ac^O and NaOAc forma 
CjgH^N^SO^, a dark-grey powder.— 12. Methyl 
iodide appears to give C,;H2oN2SMeI, which 
forms green plates with coppery lustre, decom- 
poses at 108®, and yields a deep bluish-green 
aqueous solution with red fluorescence. It dyes 
silk green. — 18. CSCl^ acting on its CS.^ solution 
forms a black powder, probably CuHaoNaSCSClj. 
In chloroform solution, CSOL forms white crusts 
of CCl2(C„H,NMe..)2CHCl,. 

METHYL-AMiDO-THYMOQUINONE 
OnH.jNOa ix, 03H,.C,HMe(NHMe)02. [74®]. 

From methylamine and thymoquinone in alco- 
holic solution (Zincke, B, 14, 97). Dark-violet 
laminsB (from very dilute ©alcohol). Volatile 
with steam. M. sol. water, v. e. sol. alcohol. 
The solutions are deep violet. Alcoholic HCl 
converts it into methylamine and oxythymo- 
quinone. 

Di-methyl-amido-thymoquinone CijH^NO* 
i.e, C3H,.C3HMo(NMe2)02. Prepared by mixing 
dimethylamine«with thymoquinone in alcoholic 
solution (Schulz, B. 16, 899). Dark-coloured 
oil. Volatile with steam. Split up by heating 
with dilute HCl into oxythymoquinone and di- 
methylamine. • * 

OLmethyl-di-amido-thymoquiiione 
0„HX0, U. OA-0<|Me(NHMe)A. [203®]. 
Formed, together with methyl-amido-thymo- 
quinone, by treating a cold concentrated alco- 
holic solution of thymoquinone wiih methyl- 
amine (Zincke). Formed also by the action of 
methylamine on di-bromo-thymoquinone. Long 
reddish-violet needles (from alcohol). Decom- 
posed by KOH or H-SO^ in %looholio solution 
into methylamine and di-oxy-thymoquinone. 

X£THYL*AHI])0-TOLV£NE v. Metuxl- 

toluxddie. , 

Xethyl-di-amido-tolnene v. Msthyl-toltl- 

■VB-DlAltZMB. 

Xethyl-tri-amido-tolnene OgH„N, i.e. 

The hy^ooblpride 
B"l^qLaq u prepared by reducing the nitra- 
mine ei d^idtrcMnethyLo-tolnidioe with tin and 


HOI (Van Bomburgh, JR. T, C. 8, 400). It forms 
•mall crystals. • 

Di-methyl-amido-toluene #nlphonic acid • 
0„H|3NS0, i.e. NM02,C3n,Me.SO,H [2:1:4?]. 
Formed by heating di-mcthyl-o-toluidine (1 pt.) 
with H2SO4 (4 pts.) at 180° to 210® (Michler a. 
Sampaio, B. 14, 2168). Large glittJnng prisms 
(from water) ; insol. alcohol, v. sol. hot water.— 
CaA 2 (dr’ed at 130°). Nodules.— BaA'j (dried at 
130°). Laminm ; v. sol. hot water. — ZnA',: 
needles. 

TETRA-METHYL-DI-AMIDO-DITOLYIi 

NMe2.C3H3M0.C3H3Me.NMc2. Tetra - methyU 
tolidhte. [80°]. Formed by oxidising di- 
methyl-o-toluidine with Mn02and dilute H^SO^. 
Formed also by methylation of di-amido-ditolyl 
(Michler a. Sampaio, B. 14, 2170). White 
plates; sol. ether and hot alcohol, insol. water. 
— B"H2Cl2: white needles.— B"H2PtCl3 : yeUow 
crystalline pp. 

Tetra-methyl-di-amido-ditolyl C,8H24N2 i.e. 
NMe2.03H,,Me.C3H3Mc.N Mgj. [190°]. Formed 
in small quantity by heating dimcthyl-o-tolmdine 
with HaSO^ (M. a. S.). Long needles ; sol. hot 
alcohol, ligroin, and ether, insol. water. Gives 
a green colouration with FeaCl,, and yellow colour 
with CrOj. 

Tetra-metbyl-di-amido-ditolyl (?) C,BH24N2i.c. 
NM02.C3H3Me.C3H3Mc.NMe2. [67°]. Prepared 
by heating dimcthyl-^-toluidine with H2SO3 
(Michler a. Pattinaon, B. 14, 2167). White 
needles ; sol. alcohol and ether, insol. water. 
— B'TI.2Cl2PtCl^. 

BI - METHYL - AMIBO - TOLYL - BUTANE 

C,3H2,N i.e. C4H2.C3H,Me.NMe2. [261°]. From 
amido-tolyl-butane and Mel (Effront, B. 17, 
2339).— B .H2PtCl3. 

BI - METHYL - AMIBO - TOLYL METHYL 
KETONE C^H.jNO i,e. 

[l:2:6]C3H3(Cn3)(NMe2).CO.CH3. [96°]. Flat 

yellowish prisms ; e. sol. alcohol, ether, and hot 
water, nearly insol. petroleum-ether. Formed 
by methylation of amido-tolyl methyl ketcgie 
(Klingel, B. 18, 2699). 

METHYL-o-AMIBO-w-VALEBIO ACIB 
CbH.jNO.^ i.e, CH3.CH2.CH2.CH(NHMe).C02H. 
Obtained by heating butyric aldehyde with cone, 
aqueous HCy, adding methylamine, and heating 
again. The nitrile then separates as an oil, 
which is hydrolysed by prolonged boiling with 
dilute HClAq (Menozzi a. Belloni, O. 17, 116). 
Long glistening needles (containing aq) ; decom- 
posed partially at*110° with formation of a sub- 
limate. 

Salts . — Cu A'2 2aq : blue prisms. —HA'HNO, ! 
prisms, v. sol. water. 

Methyl-a-amido-iBOvaleric acid C-HibNO, 
(CH,) 2CH.CH[NHMe).C02H. Formed by boiling 
a-bromo-isovaleric acid with aqueous methyl- 
amine (Duvillier, C. R, 88, 426 ; A, Oh, [6] 21. 
4.^). ^White crystalline powder; v, e. sol. water, 
lb. sol.* hot alcohol, insol. ether. Neutral in re* 
action. With cyanamide it forms a oreatinin 
C^HjaNyO, crystallising in slender neetles, v, 
sol. boiling alcohol (Duvillier, C, B. 95, 466).— 
HA^Cl. Crystallises with difficulty. — « 
•H2A'2H2S04 : prisms ; v. sol. water. — 
HA'HAuCl^aq: short trimetrio prisms. The 
copper salt forms an intense blue solution. 

Bi - methyl - a - amido - isovaleric acid. 
Methylo-iodide of the. methyl ether*^ 
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Pt.CH(NM6,I).CO|Me. Fonned by heating Mel 
(4 pts.) with zinc ami^o-valerate (1 pt.) and ZnO 
(1 pt.) at 110° for, 16 hrs. (Duvillier, 0. B, 110, 
640). Yields {Pr.CH(NMe,Cl).CO^|.PtCl44aq 
and Pr.CH{NMe,Cl).002HAuCl,. 

METHYLAMIHE CNHj i.s. Mol. 

W.31. (-^) (Hofmann, B. 22. 701). S.G. -I9:i 
•099. H.F.p. 9,540. H.F.V. 8,380 (Thomsen, T7*.). 
H.C. 266,900 (Muller, Bl. [2] 44, 009). Heat of 
neutralisation by HCl: 25,900 (Miillcr,^ A. Ch. 
[6] 15, 531). S. (gas) 1150 at 12-6° ; 950 at 25°. 

Occurrence, — 1. In bone oil (Anderson, .4. 80, 
44). — 2. In Mercurialis annua and M> perennis 
(Schmidt, J5. 10, 2226; A. 193, 73; cf. Reichardt, 
Z, 1868, 734). — 8. In herring-brine (Bocklisch, B. 
18, 1922).— 4. In crude wood spirit (G. Williams, 
Cheni, Qaz. 1853, 409 ; Commaille, J. 1873, 080 ; 
Vincent, C. B. 77, 898).— 6. In the product of the 
distillation of beet-root molasses (Duvillier a. 
Buisino, A. Ch. [6] 23, 317).— 6. In the ‘yolk* 
or ‘ auint * of sheep. When an aqueous extract 
of this substance is allowed to stand for some 
timejandis then boiled, it gives off 4 pts. of NII^Mo 
for 95 pts. of NHj and 1 pt. of NMe, (Buisino, 
O. B. 104, 1292). 

Formation. — 1. Discovered by Wurtz, who 
obtained it by distilling methyl cyanate (or 
cyanurate) with potash (C. R. 28, 223, 323; 
A. Ch. [3] 30, 443).— 2. By decomposing methyl- 
nrea with potash (Wurtz).— 3. In small quantity, 
together with NHMCj and NMej, by heating 
ammonia with Mel (Hofmann, A, 79, 19). 
Formed also by heating the methyl ethers of 
other inorganic acids with ammonia. — 4. By 
heating wood spirit with ammonium chloride or 
iodide at 300° (Berthelot, J. 1852, 661 ; Girard, 
Bl. [2] 24, 121 ; cf. Weith, B. 8, 458). By heat- 
ing methyl alcohol (3 pts.) with NH^Cl (2 pts.) 
and HCl (1 pt.) at 207° for 30 hours Dusart a. 
Bardy converted one-third of the NH, into 
NHjMe (C. B. 74, 188) — 6. By heating methyl 
alcohol with ammoniacal ZnCl, (Gasiorowsky, 
Si 17, 639).— 6. By heating morphine or codeine 
with KOH ^ertheim, A. 73, 210 ; Anderson, A. 
77, 874). — 7t By distilling glycocoll with BuO 
(Gahouis, A. 109, 28). — 8. By the action of 
chlorine on theobromine or caffeine (Rochleder 
a. Hlasiwetz, J. 1850, 434, 437).— 9. In small 
quantity by reducing HGy with zinc and dilute 
H2SO4 (Mendius, A. 121, 129).— 10. By passing 
a mixture of HCy and hydrogen over platinum- 
black at 110° (Debus, A. 128, 200).— 11. By re- 
ducing nitro-mcihane with iron filings and dilute * 
HOAc (Preibiseh, J. pr. [2] 7, 480).— 12. By 
digesting di-methyl-urio acid with HClAq for 
several hours at 170° (Hill a. Mabery, Am. 2, 
810). 

Preparation. — 1. By distilling methyl cyan- 
urate with aqueous KOH (Wurtzl. The distillate 
is received in dilute HCl, and tne methylamine 
hydrochloride dried and distilled with quicklime. 
2. A mixture of acetamide (1 mol.)|and bromi&e 
(1 mol.) is treated in the cold with a 10 p.o. 
solutfun of KOH tiU nearly deoolourisedn The 
solution of methyl'bromo-amide thus obtained 
is then run in a slow strebm into a 30 p.c. solu- 
tion of 8 mols. of KOH heated to 60°-70° and 
digested for 10 or 15 mins, till decolourised. 
The solution is then boiled and the methylamine 
feceived in HCl; the yield is 87 p.c* of the 
theoretical (Hofmann, B. 16, 765 ; 18, 2741).-- 


8. Methyl nitratd (1 mol.) is heated in closed 
vessels at 100° with a solution ^f ammonia 
(1 mol.) in wood spirit. Besides the nitrate of 
mono-methyl-amine there is formed tetra-methyl 
ammonium nitrate together with small quantities 
of di- and tri-methylamine nitrates. At the end 
of the reaction the product is neutralised with 
sulphuric acid, heated to evaporate off the 
alcohol, and the residue decomposed by potash, 
and the bases received i(i hydrochloric acid. 
The hydrochlorides are treated with absolute 
alcohol to remove the ammonium chloride, and 
again decomposed, the bases being received^n 
sulphuric acid. The sulphates are then treated 
with absolute alcohol in which mono-methyl- 
amine sulphate is insoluble. To remove the last 
traces of impurities the insoluble sulphate is 
again decomposed and converted into di-methyl- 
oxamide, which yields on decomposition pure 
mono-methjfi’-amine (Duvillier a. Buisine, A. Ch. 
[6] 23, 322 ; cf. Junoadella, G. B. 48, 342).— 4. 
By the action of tin and HCl on chloropicrin 
(Wallach, A. 184, 61 ; cf. Geisse, A. 109, 282).— 
6. By heating dry ammonium methyl-sulphate 
at 300° and distilling the product with potash 
(Milner Morrison, Pr. E. 10, 275). 

Properties. — Colourless gas with strong am- 
moniacal odour. Not solid at —76°. Turns red 
litmus blue. Fumes strongly with HCl. Rapidly 
absorbed by water and by charcoal. Of all 
known ga^es it is the most soluble in water. 
Burns in air with livid yellowish flame (differ- 
ence from NHj). The aqueous solution of 
methylamine is extremely caustic, and gives off 
the gas when boiled. It ppts. metallic salts, for 
the most part in the same manner as ammonia. 
Zinc hydroxide is, however, soluble in a large 
excess of methylamine. With cupric salts it 
gives a bluish-white pp. dissolving in excess and 
forming a deep-blue solution. With salts of Cd, 
Ni, and Co it forms pps. insoluble in excess 
(difference from Nflg). It ppts. lead nitrate but 
not lead acetate. With mercurous nitrate •it 
gives a black pp. ; with HgCl, a white pp. ; with 
AgNO, it gives a pp. of Ag,p soluble m excess. 
It dissolves AgCl. With chloride of gold it gives 
a brownish-yellow pp., soluble in excess. Platinic 
chloride gives a yellow crystalline pp. 

Reactions. — 1. Passage through a red-hot 
tube converts it into hydrogen, CH,, ammonia, 
and HCy. No acetylene, benzene, or CsH, is 
formed (Muller, Bl. [2] 45, 438). When an 
aqueous solutiomof methylamine is set on fire, 
HCy is found in the residue (Tollens, Z. [2] 2, 
516).— 2. Heated forms hydrog(6n and 

KCy. — 3. Cyanogen chloridolormB methyl-cyan- 
amide (Cahours a. Cloez, C. B. 88, 864).~4. 
Iodine foAns MoNIj.— 5. Conforms methylamine 
methyl-carbamate.— 6. According to Berthelot, 
heating with saturated HIAq yields ammonia 
and CH,.— 7. COC4 yields NHMe.COCl [90°].— 
8. Liquid McCl, under pressure, forms NMe, 01 
and NMeHyCl (Vinceni a. Chappuis, G. B. 102, 
436). — 9. MeBr (1 mol.) in MeOH at 100° forms, 
chiefly, NMe,Br. In l^o manner Mel forms 
NMe,I (DuvRlier a. Buisino, C. B. 90, 1426). — 
10. Bemoic aldehyde added to aqueous NMeH| 
forms PhGH:NMe, an oil (0. 180°) which yields 
benzyl-methylamine (185°) on reduction (Zaun* 
sohirm, A. 245, 281).— 11. o^Oxy-beneok edd^ 
hyde forms CANO (229°) pennstedt a. Zimm^ 
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manOt -S. 21, 1553). — 12. * Dicyanamidohemoyl ’ 
{cf, vol. i. p 156) forms small needles of 
0,oH,.N40«(Griess, B. 18, 2420).— 13. Diazo- 
h&tizene chloride added to a cool 33 p.o. solution 
of methylamine form»MeN(N2Ph)2 [113®] which 
crystallises in yellow needles, v. sol. ether, m. 
sol. alcohol. It is reduced by Zn and HOAc to 
methylamine and phenylhydrazine. Boiling 
dilute H2SO4 gives nitrogen, aniline, MeOH, 
phenol, and some f hN^C^H^NHa (Goldschmidt 
a. Badl, B. 22, 934). — 14. o-Diazo^anisole 
chloride forms yellow needles of the compound 
^eN(N2.C,H,OMe)2 [141®] (G. a. B.).— 15. p-Di- 
azo-anisoU chloride forms MoN(N3C^n,dMe)2 
[112®] (G. a. B.). — 16. p~Diazo-toluene chloride 
forms MeN(N20„H4Me)2 [147°]. 

Salts . — B'HCl. Large deliquescent laminsa 
(from water), may bo sublimed. Sol, alcohol, in- 
sol. OHCl,. — B'FIAuClj aq. Trim^tric crystals 
(TopsoS, J. 1883, 618).-BmuCV Monoclinic 
(T.). — B'jHjjPtClg. Golden hexagonal scales 
(Liidecke, J, 1880, 611). S. 2 at 14°. Insol. 
alcohol, not decomposed by boiling water (De 
Coninck, Bl [2] 45, 131).— B'^H^Cl^PtBr^. Scar- 
let crystals (Maly a. Hinterborger, M, 3, 80).— 
B'.2PtCl2. Insoluble green powder. — B'JHClg. 
V. e. sol. water. — B'^H^TrClg. Small hexagonal 
brownish-black plates (Vincent, Bl. [2] 43, 154). 
— ^B'gH^RbaCl,, (Vincent, G. R. 101, 322). — 
B^jEL^HgCl^. Monoclinio crystals, v. sol. water. 
— B'HHgClj. lihombohcdral crystals (T.). — 
B'.JI,CuCl4. Trimetric crystals.— B'JLPdCl^.— 
B'HBr. Large deliquescent plates (fronralcohol), 
V. sol. water and alcohol.— B'HI.—B'^HJ.SBilg. 
Scarlet pp. (Kraut, A, 210, 312).— B'Xli^Bil,. 
Crystalline pp. (K.).— B'HNOg. Elongated tri- 
metric prisms. Deliquescent, v. sol. water, si. 
sol. cold alcohol. [100°] (Franchimont, E. T. G. 
2, 338).— B'2H.^S04. Deliquescent needles, insol. 
alcohol. — B'HMeSO^. Crystals, v. 0. sol. water 
(Claesson a. Lundvall, B. 13, 1701).— B'HVOa 
(Bailey, G.J. 46, 092). — B'HVO, Jaq. Colourless 
aoicular crystals (Ditto, (9. E. 104, 1844).— 
B<(H20)(V.,0Jj,4aq. Yellow powder (D,). — 
B'4(H20)2(V.^04)3 3aq (B.).— B'2H.,CO.,. Formed, 
together with methyl-carbamio acid NMcH.COaH, 
by decomposing CaCOj with methylamine hydro- 
chloride. Deposited in crystals from the liquid 
distillate. — B'2n.,C204. Prisms, v. sol. water, 
msol. alcohol.^Benzene sulphonate [147®] 
(Norton a. Westenhoff, Am. 10, 129).— Valerate 
NH3Me2CMe,CO,H? [81°]. (176°). From 

NH,Me and tri -methyl -acetic acid at 150*^ 
(Franchimont a. Klobbie, R. G. 6, 234). 

Acetyl derivative C,II,NO i.e. NMeAcH. 
Methyl-acetamide. [28®]. (200®). From EtOAc 
and aqueous methylamine at 150° (Hofmann, B. 
14, 2725). — NMeAcHHNOg. [58°]. Large 
hygroscopic crystals (Franchimont, E. T. G. 2, 
841). ’ 

^..Py^cetyl derivative C^HaNOj i.e. 
NMeAoj. (192°). A product of the action of 
Ac20onmethyl-acetyl-iB:ea(H.), Liquid, miscible 
With water. Split up by HCl into methylamine 
ana acetic acid. 

n^p'^'^'^^^oro-aceztyl derivative 
OCl,.OO.NHMe. [106®]. From CCljCO^Et and 
®^othylamine (Franchimont a. IGobbio, 
P* White crystals, si. sol. water 

and ether. Slowly attacked by pure HNO., which 

gives off N,0. 


Valery I derivative CMe,.CO.NHMe. 
[91®]. (204°). V.D. 3*98. From Me.C.COCl 

and NH^Me. Methylafnine and MeyO.COoMo 
yield only (Me3C.C02H)2NH2Me. V. sol. water 
and alcohol (F. a. K.). Pure HNO, gives off 

N2O. ® 

Heptoyl derivative CgH[,-.CO.NHMe.* 
[9°]. (260°). S.G. .896. Thick liquid (F. 
a. K.). 

Benzoyl derivative CaH^.CO.NHMo. 
[78°]. Crystallises from alcohol (Bomburgh, 

B. T. G. 4, 388). ' 

o-Amido-henzoyl derivative 

C^H,(NH2).CO.NHMe. [80°]. From isatoio 
acid and methylamine solution (Weddigo, J. pr, 
[2] 30, 150). Thick prisms (from benzene), v. 
e. sol. alcohol and ether, sol. hot water. A02O 
gives C,IT,(NHAc).CO.NHMe [172®]. BzCl forma 

C, H,(NHBz).CO.NHMe [181®] (Korner, J. pr. [2] 

36, 159). » ^ L j 

Other alkoyl derivatives are described 
under the acids from which they are derived. 

Methyl-di-chloro-amine CHa.NCla. (60° un- 
cor.). Pungent yellow liquid (Kohler, B. 12, 
770). 

Methyl-di-bro mo-amine CHa.NBr,. Formed 
by the action of bromine and potash on methyl- 
amine hydrochloride (Hofmann, B. 16, 767). 
Extremely pungent liquid. Slowly converted 
into methylamine by HCl. 

Methyl-di-iodo-amine CH3.NI2. Formed by the 
action of iodine on aqueous methylamine (Wurtz, 

A. Gh. [3] 30, 455). Prepared by adding iodine 
(1 g.) and water (50 g.) to methylamine hydrochlor- 
ide, and then adding aqueous NaOH (RaschigjA. 
230, 221). Brownish-red pp. ; quickly becoming 
brick-rod. Completely soluble in aqueous HCl, 
soon decomposing into methylamine and 101. 
Ammonia forms NMoIl^ and NHI^. Cold potash 
dissolves it, forming methylamine, KIO„ and KI. 

Methyl-nitro-araine CH3.NH.NO,. [38®]. 
Obtained by treating methyl ohloroformate with 
methylamine, nitrating the resulting metjiyl 
methyl-carbamate CH3NH.CO.OMe, and boiling 
the product with ammonia (Franchimont a. 
Klobbie, E. T. C. 7, 354 ; 8, 297). Formed also 
by decomposing NO...NMo.CO.CO.NMe.N02 with 
aqueous ammonia. Colourless needles, sol. alco. 
hoi. Strongly acid in reaction. Converted by 
KOH and Mel into crystalline 'Me2N.NO,.— ^ 
KMeN.NOj. Slender needles, sol. alcohol and 
water, 

Dimethylamine C2n,N i.e. (Cn3)2NH. Mol. 
w. 45. (7*2°) (Hofmann, B. 22, 702). S.G. =52 
•687. S.V.152’4 (Ramsay). H.F.p. 12,720 (Thom- 
sen) ; 3,600 (Muller, Bl. [2] 41, 609). H.P.v. 10,980 
(Thomsen, Th.). H.C, 42,600 (M.), Heat of 
neutralisation (by HCl) : 23,980 (Muller, A. Gh. 
[6] 15, 631). 

Occurrence.— In herring-brine (Bocklisch, B. 
1% 1964). 

FormaPion. — 1. One of the products of the 
action of Mel on ammonia (Hofmann)^ — 2. A 
mixture of mono-, di-, and tri- methyl-amine is 
obtained by heating methyl alcohol with ammo- 
niacal ZnCIa at 200®-220® (Merz a. Gasiorowski, 

B. 17, 639). — 3. In small quantity by heating 

the sulphite of aldehyde-ammonia in a sealed 
tube, or by distilling it with lime (Petersen, A* 
102,817). ' 
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Frcmratuyn,—!, Tho mixture of iodides ob- 
tained by heating ammonia with Mel is distilled 
wjth potash, and the evt)lved bases dried by KOH 
and condensed by a^'freezing mixture, the bases 
NMoj, NMe^H, and NMeH^ being separated by 
means of oxalic ether (Hofmann, Pr. 12, 380). — * 
* 2. Tho baseO obtained from MeBr and NHj are 
treated with nitrous acid, and the dimethyl- 
nitrosamine decomposed by HCl and distilled 
over sodium (Hofmann).— 3. Nitroso-diniathyl- 
aniline hydrochloride (2 pts.) is boiled with water 
(90 pts.) and aqueous NaOH (10 pts. of S.G. 
1-26) (Baeyer a. Caro, B, 7, OGl ; 8, GIG). 

Properties.— Highly alkaline liquid or gas. 
Has not been solidified. If to an alcoholic solu- 
tion of the base picryl chloride CflH2(NO.j3Cl bo 
added, and then H2SO4 followed by water, there 
is formed a characteristic yellow pp. of tri-nitro- 
di-methyl-aniline (Van Romburgh,P. T. C. 2,100). 

Beactions. — 1. MeCl forms only NMe^Cl and 
NMe^HHCl (Vincent a. Chappuis, C. R. 102, 
436).— 2. 80,04 ^orms oily NMe,.SO,Cl (183°- 
187°) and SOJNMe,), (Behrend, B. 14, 1810).— 

3. Cyanamide neatedwith NHMejat 110° forma 
di-mothyl-guanidine (Tatarinoff, G. R. 89, G08). 

4. P’Diazotoluene chloride forms NMa,.N.,0,H, 
[46°] (Goldschmidt a. Badl, P. 22, 935).“ 

Salts. — ^B'HCI. V. sol. chloroform (differ- 
ence from NH4CI and NMeHaCl (Behrend, B. 16, 
1611; A. 222, 119).— B'HAuCl^. Monoclinio 
needles. — B'JH^PtCl^. Trimetrio needles. — 
B'jPjIrCl,. Trimetric octahedra ; a\h\G 
=* 1*969:1:1*964 (Vincent, BL [2] 43, 154). — j 
B'«Rh,01,2 8aq. Large dark garnet-red prisms 
(Vincent, Bl. [2] 44, 513; 0. R. 101, 322).— 
B'jHjHgC^. Monoclinic crystals (Topsoe, 
1883, 6181. — B'HHg,Clj. Monoclinio crystals 
(T.). — B jH,Hg^Cl„. Triclinio crystals. — 
B'ASnCls, Trimetric tables (Hjortdahl, J. 
1882, 474).— B'sHjCuCl,.— B'gH^CuCl^. Crystals. 
— B'HCuClj. Monoclinic crystals (T.). — B'HBr. 
— B'^HjPtBr,. Trimetrio needles.— B'lHjI.aBil,. 
— B',H,I,2BiI, (Kraut, A. 210, 314).— B'HNOs. 
[74*J. Long hygroscopic needles or prisms. V. 
sol. alcohol (F^anchimont, P. T. G. 2, 338; 3, 
229). Decomposed by heat, yielding nitrogen, 
CO,, and dimethylamine (Romburgh, R. T. C. 5, 
24^.— B'HVO, (Bailey, C. J. 45, 693).— 
B'4(H20)2( VjjOJ, 4aq.— B 0 n z e n e Bulphonato 
§110°] (Norton, Am. 10, 129).— p-Toluene sul- 
phonate[78°J (N.). 

Acetylderivative NMe,Ao. (166°). S.G. 
22 *941. From dimethylamine tiiidAcCl dissolved 
in ether (Franchimont, B. T. G. 2, 121, 342). 
Colourless liquid. Fuming HNO, forms in the 
cold NMe,.NOa [67°J. 

Tri-chloro-acetyl derivative 
C01,.C0.NMe,. [104°] (0.). S.G. 1*441 (F. a. 
K.). From CC1,.C0.CC4 and NMe, (CloSz, A. Gh. 
m 9, 146). 

Septoyl derivative OJI„.CO.NMe- 
(248°). S.G. n -894. Solidifies below *-10^ 
toanohimont a. Klobbie, R. T. C. 6, £49). With 
HNO, it(.gives di-methyl-nitro-araine. , 

Valeryl derivative CMe3.CO.NMe,. 
(186°). S.G. H •912. Liquid, v. sol. water. Not 
solidified at -17°. HNO, (S.G. 1*52) forms 
NMe,.KO,. ' ■ 

Benzoyl derivative CaHj.CO.NMe,. 
[42^. (266° unoor.). Crystals, v. sol. water. 
Split up by aqueous HCl at 200° into HOBz and 


HNMo, (HallmanK, S. 9, 846). Oono. HNO. 
gives CaH4(NO,).CO.NMe, (Rombur^, B. T. O. 
4, 385). With OOCl, it forms deliquescent crys- 
tals of CaH5.0Cl,.NMe2 [86°] decomposed by 
water into HCl and C.Hj.OO.NMe,. 

Bi-metbyl-iodo-amine NMe,I. From di* 
methylamine, iodine, and NaOH. Pale-yellow 
pp., which rapidly decomposes (Basohig, A. 230, 
223). 

Bimethylnitrosamine NMe2NO (148° at 
725 mm.). Formed by treating an aqueous solu- 
tion of dimethylamine hydrochloride with potas- 
sium nitrite (E. Fischer, B. 8, 1687 ; Renouf, B, 
13, 2169). Yellow oil. Volatile with steam. Re- 
duced by zinc-dust and HOAc to ^-methyl- 
hydrazine. Decomposed by boiling HCl into 
NMe,H and nitrous acid. — B'HOl ; white needles, 
decomposed by water or alcohol. 

Di-methyDAitro-amine NMe2.NO,. [67°]. 
From NMe^Ac and HNO, (Franchimont). Large 
crystals. 

Di-methyl-amine-tri-bromido Me2NBr, 2aq or 
as a yellow pp., on 

adding an excess of bromine-water to a cold solu- 
tion of dimethylamine— 2Me.,NH + 4Br-f2B40 
= 02H,oNBri,02 -f Me^NHaBr. Yellow powder. Sol. 
alcohol and ether, v. si. sol. water. It is very un- 
stable : on keeping over-night in a closed vessel 
it liquefies to a brown fluid containing free 
bromine; but under water it can be kept for 
several days. Alkalis and acids decompose it at 
once; thus HCl gives dimethylamine hydrochlor- 
ide according to the equation OgHjoBraNO, + 2HC1 
= Me^NHjHCl + 3Br -4- Cl + 2H2O (Raschig, B, 18, 
2249). 

Trimethylamine 0,H„N i.e. NMe,. Mol. w. 
69. (3*5°). S.G. — *662 (Hofmann, B. 22, 703). 
H.F.p. 16,870 (Thomsen, Th.) ; 14900 (Miiller, Bl. 
[2] 44, 009). H.F.v.^13550. H.C. 677,600 (M.). 
Heat of neutralisation (by HCl) 17,900 (Mullen 

A. Gh. [6] 16, 631). 

Occurrence. — In herring-brine (Hofmann, 
G. J. 6, 288 ; cf. Wertheim, J, 1851, 480). In 
the flowers of Cratcegus oxyacantha (Wicke, A. 
91, 121), G. monogyna^ Pyrus aucuparia^ and P. 
communis (Wittstein, J. 1854, 479). In the 
stinking goosefoot (Ghenopodium vulvaria) (Des- 
saignes, J. 1851, 481); in Arfiica montana 
(Hesse, J. 1864, 458); and in the seeds of the 
koech (Brandi a. ^Rakowiccki, J. 1864, 607). 
It also occurs in Mercurialis annua (E. Schmidt, 

B. 10, 2226). In human urine (Dessaigneft, A. 
100, 218), and in calves* blood which has stood 
12 hours (Dossaigiics, J. Ph. [3] 32, 48). In 
ergot of rye<(Walz, J. 1852, 662; Rithausen, 
chim. pur. 1863, 420 ; cf. Brieger, H. 11, 184), 
In small quantity in guano (Hesse, J, 1867, 
402). ^ In bone oil (Anderson, A. 80, 61). 
According to Ludwig (^.4,96) it occurs in small 
quantity in several Austrian and Hungarian 
wines. In the product of the destructive distil- 
lation of putrid brain (Selmi, O. 0, 468) and of* 
beet-root molasses (VincentT 0. R. 84, 1189 ; 86, 
667 ; J. Ph. [4] 30, 132 ; Roscoe, 0. N. 89, 107). 
In the putrefaction of yeast (A. MtUler, J. 1867» 
402) and of wheat dough (Sullivan, J, 1868, 2S1), 
In most of the cases here mentioned the in* 
methylamine is probably obtained from beteltt%^ 
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nenrine, or lecithin, eithertby putrefactive do* 
•ompoeiti^ or in the ohemioal treatment. 

PormaUon . — 1. Together with NMeH- and 
KMe|H by the action of ammonia on Mel, and 
leparated by treatmAit with oxalio ether, with 
which it does not react (Hofmann, C. J. 4, 304). 
2. By the distillation of KMe,OH (Hofmann, 
A. 93, 326). — 3. By heating narcotine with KOH 
at 280° (Wertheim, A, 73, 208).— 4. By heating 
extract of calamus root with alkali (Thoms, B, 
21, 1912). — 6. By passing coal gas through 
heated zinc-dust (Williams, 0. N. 51, 15). 

^ Preparation, — 1. The residues in the pre- 

paration of sugar from beet-root are, after fer- 
mentation, subjected to dry distillation. The 
aqueous portion of the distillate is neutralised 
by HjSO^, ammonium sulphate separated by 
crystallisation, and, after evaporation, the tri- 
methylamine expelled by an alkali.^ Commercial 
trimethylamine still containse methylamine, 
ethylamine, dimethylamine, propylamine, and 
isobutylnmine. The proportion in which these 
bases are present varies greatly in different 
samples. To the aqueous solution of the bases 
oxalic ether is added, the primary bases being 
ppd. as di-alkyl-oxamides. The mother-liquor is 
distilled with addition of KOH and the dry bases 
dissolved in absolute alcohol. Oxalic ether is 
then added to the alcoholic solution, when the 
diamines are converted into di-alkyl-oxamic 
ethers, and the trimethylamine can be obtained 
by distillation (Vincent, C. R. 89, 238, 788; 
Duvilher a. Buisinc, 0. R. 89, 48, 709; 92, 250; 
A. Ch. [6] 23, 298 ; c/. Eisonberg, B. 13, 1009). 
2. Perfectly pure trimethylamine is obtained by 
distilling NMe40H and rectifying over sodium 
(Hofmann, B. 22, 099). 

Properties, — Gas with ammoniaoal and fishy 
odour. Bemains liquid at —75°. V. e. sol. 
water. When an aqueous solution is strongly 
cooled a hydrate NMe,7aq [4*3°] separates. 

Reactions. — 1. KMnOfOxidises it to CO.^ and 
' oxalic acid (Wallach a. Olaisen, B, 8, 1237). — 
M, At a red heat it is converted into HCy and 
KH^Cy (Willm, Bl, [2] 41, 449). Passed with 
hydrogen through a red-hot tube it yields NH„ 
cyanogen, hydrocarbons, and CH^(NMo2)2 (Bo- 
meny, B. 11, 836).--3. CS2 forms NMe^CSi, 
orystallisingiin white needles [125°]. This body | 
is m. sol. chloroform and dilute alcohol, nearly 
insoh absolute alcohol, GS2, and benzene. It 
splits up into its components, even at ordinary 
temperatures, but with dilute HCl it for/hs 
NMe3CS.2HCl and (NMe30S2)2H3Cl,. Cone. HOI Aq 
spats it up into its components. Phosphoric 
acid forms (NMo3CS2)2H,P04 (Bleunard, 0, B, 
87, 1040).— 4. Olycol chlornyarin forms neur- 
ine chloride NMe,.ClCH2.0H20H:— 6. Chloro- 

acetic add forms betide — 

6. Dhhlorhydrin of glycerin forms ‘sepine*, 
chloride OaHjC^OH^NMejOl and ‘ aposepino * 
chloride 0,H3(OH)(NMe8Cl)2 (Niemikovitch, 
if. 7, 249). — 7. Bexa-chloro-acetone forms 
COl3.CO.NMe2 [10#] (CloSz, A, Oh. [6] 9. 145). 
8. When heated with aniline bydrocUoride it 
yields a distillate of methyl-aniline. 

Salts.-'B'HCl : decomposes at 286°, giving 

NMop and MeCl, and leaving mono- and di- 
XA^ylaibiine bydro^lorides. At 306° ammonia 


and methyl chloride are given off from the 
residue, and at 325° the whme has sublimed, the 
sublimate consisting cd NH4CI and methyl- 
amine hydrochloride. This decomposition ibay 
be utilised for the manufacture of MeCl (Vincent, 
O, R. 84, 1139 ; 85, 6C6).— B'HBr ; decomposed 
between 230° and 300° into NMe^rammonia, an^ 
MeBr.— B'HI: white scales, decomposed be- 
tween 210° and 280° into NMCa, ammonia, Mel, 
an? residue of NMe,I.— B'-^HjPtOla: orange 
regular crystals (Liideckc, J. 1880, 512 ; Topsoil, 
J, 1883, CIS). S. (alcohol) -0302. More soluble 
than the di- and still more so than the moi^o- 
methylaraino platinochloride (Eisenborg, A. 205, 
139).- B'2H2TrClB : reddish-brown octahedra 
(Vincent, BL [2] 43, 155).— B'HAuCh : yeUow 
monoclinic crystals. V. si. sol. water, sol. alco- 
hol. [220°] (Hesse, /.pr. 71, 480; Zay, G. 13, 420). 
— B'^IIijEh^Clij 9aq (Vincent, G. R. 101, 822).— 
B'HGdCh: trimetric crystals (Hjortdahl, /. 1882, 
475).— B'.Jl^HgCh : monoclinic crystals (T.). — 
B HHgCl,: monoclinic crystals (T.l.—B'HHgjOlp: 
triclinio crystals (T.).— B'HHgiCl,, : rjjombo- 
htdra (T.).— B'HCuClj 2aq : monoclinic crystals. 
— B'HCdBr, : six-sided hexagonal prisms. — 
B'.,H,PtBr3.-B',H,I,3Bil3.— B'3H,l32Bil3 : six- 
sided crimson plates (Kraut, A. 210, 316). 
— ^B'HNO^. [153°]. Long needles or prisms, V. sol. 
hot alcohol (Franchimont, B. T, G. 2, 338). — 
B'2H2S04Al2(S04):, 24aq. [100°.] Large crystals 
(Beckenschufs, A. 83, 343). ~B'3(H20)3(V203)3 7aq 
(Bailey, G, J. 45, 692).— B'n20204 : plates 
(Loschmidt, J. 1865, 376). — Benzene sul- 
phonate [89°] (Westenhoff, Am. 10, 129). 

Tetra-mothyl-ammonium hydroxide NMe40H. 
Heat of neutralisation (by HCl) 27,900 (Muller, 
A, Gh, [6] 15, 531). Obtained by digesting 
NMe4l with moist Ag.^O (Hofmann, Tr. 1850, 93 ; 
G. J. 4, 321). White crystalline deliquescent 
mass, V. e. sol. water. Absorbs COg with avidity. 
Its solution is strongly alkaline and caustic. 
Decomposed by heat into NM03 and MeOH (Hof- 
mann, B. 14, 491). Neutralises acids, farming 
the following salts. • 

Iodide NMoJ. S.G. n 1*827; m 1-831 
(Clarke, Am. S. [3] 16, 401). Tue chief product 
of the action of Mol on ammonia and on mono-, 
di-, and tri- methylamine. Best obtained by 
healing a solution of NII3 in methyl alcohol 
with Mel at 100°-120° (Lawson a. Collie, G.J, 
63, 624). Dimetrio prisms (from water). SI. 
sol. water, almost insol. alcohol, insol. ether. 
Decomposes at^a dull red heat into NMe3 and 
Mel. Unites with iodoform forming red crystals 
of NM04I2CHI3. When heated with liquefied 
NH3, in which potassium has been dissolved, 
the products are KI, NMe-j, and ethane 
(Thompson a. Cundall, C. J. 53, 701). Unites 
with halogens, forming NMe4l3 (Welzien, A, 
91, 41; 99, 1), l^Me4l, [130°], NMe4lp [110°] 
(Geuther, A, 240, C8), NMe4l,„ NM64I0L, 
'NMc,lCl4 , (NMc,I) 2C1, ]W.), NMe4lBr, [190^] 
(Dobbins a. Masson, u. J. 49, 851), and 
NMe4lCl2 [21G°-220°]. The compound NMe4l| 
is •converted by ammonia into NMe4l3NHIj, a 
dark-coloured explosive body (Stahlsohinidt, P. 
119, 421). — NMe4HgI, ; small light -yellpis 
prisms, m. sol. alcohol. — (NMe4l),8HgIp : lemoh< 
yellow scales (Bisse, A. 107, 223). — (NMe4l)32BiIp: 
amoi-phous scarlet pp. (Kraut, A. 210, 816).-- 
NMe4lHgCyp : white crystals. On heating for 1 
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long time at 200^ it is converted into the isomeric 
NMe^OyEglCy (Claus a.,Merck, JB. 16, 2738). 

•Bromide NMe^lgr, S. 65-26 at 16®. Ob- 
tained by neutralising the hydroxide by HBr. 
Very deliquescent needles. Dissociates at 360® 
Into NMCj, and MeBr (Lawson a. Collie, 0. /. 63, 
626). Forms*' crystalline compounds with the 
halogens globbin a. Masson, C. J. 49, 848). — 
(NMe4Br)2PtBr4 ; regular octahedra (Topsoe). 

Chloride NMe.Cl. H.F. 27,600 (Mullcf, Bl. 
£2] 44, 192). Deliquescent crystals. Dccom- 

S osed above 360® into NMe, and, doubtless, I 
teCl (L. a. C.).— (NMe^CljjHgCl^ : tvimctric | 
crystals (T.). — NMe^016HgCl., : rhombohedra. — 
PiMe4Cl)3CuCla: trimetric crystals. — NM04AUCI4: 
cUmetrio crystals. 

Fluoride NMe^P. From the hydroxide and 
HF. Badiating crystals. Decomposes at 180® 
into NMej and MeF (L. a. 0.). 

Nitrate NMe^NOa- S. (94 p.c. alcohol) 3 at 
11®. Obtained, together with NMeHaNOj, 
NMegHgNOg, and NMeaHNOg by heating methyl 
nitrate with NHj dissolved in MeOH (Duvillier a. 
Buisine, 0. B, 90, 872). The di- and tii- methyl- 
amine are formed in very small quantity (Duvil- 
lier a. Malbot, C. R. 100, 177). Formed also by 
treating NMeJ with AgNO., (Lawson a. Collie, 
0. J, 63, 628). Needles or plates, v. sol. water, si. 
sol. cold alcoliol. Not attacked by boiling KOHAq. 
'Above 800° it yields NMe„ formic acid, MeNOj, 
and NO (L. a. C.). 

Nitrite NMe^NO.^, From NMeJ and AgNOj. 
Deliquescent crystals. Decomposed above 300® 
into NMe„ McNOj, Me^O, NO, and oxygen (L. a. 

0 .). 

Sulphate [280®]. Deliques- 

cent crystals. Decomposed above 280® into 
NMe, and NMe^SOjMe, which then undergoes 
further decomposition (L. a. C.). 

• Chromates (NMeJjCrO^: yellow trimetrio 
crystals, V. e. sol, water (Hjortdahl, J. 1882, 476). 
— (NMeJ^Cr^O, : orange trimetric tables, v. sol. 
water. * 

Sulphite NMe^SOsH a:aq. [180®]. Decom- 
poses above 300^, yielding NMe,, SO3, MeOH, 
and other products (L. a. C.). 

Sulphydra te NMe^SH. Very deliquescent. 
Decomposes above 200° into NMej and MoSH. 

Phosphate. From NMeJ and Ag3P04. 
Forms a strongly alkaline solution. Decomposed 
at a high temperature into NMe^, methyl alco- 
hol, and HPO, (L. a. C.). 

Vanadate NMe^VO, (Bailey, •’C. J. 46, 693). 
Carbonates NMe^.COjH. H.F. 20,870 

K . Obtained by saturating a solution of 
I with CO3 (L. a. C.). Deliquescent crys- 
tals, decomposing above 180® into NMe„ methyl 
alcohol, and CO^.— (NMe4)3CO,. H.F. 19,100. 
Obtained by acting on NMeJ (2 rools.) with 
AgjCOa^fiAgaO (Muller, Bl. [2] 44, 191). 

Oxalate (NMe^j^CaO^. Formed from 
NMe^OH and oxalic acid, or from NlVfeJ and 
lilver oxalate. Deliquescent crystals, decom- 
posed abows 860® into NMe, and methyl oxalate, 
the latter being further resolved into Me,0, CO, 
and CO,. 

Cyanide NMe^Cy. Prisms. Sublimes at 
226®. y. sol. water, m. sol. alcohol, insol. ether 
and chloroform (Glaus a. Merck, B. 16, 2738). 
“—NMe^CyHgCy,. [276® uncor.]. Yellow crys- 
tal!.— NMe^CyAgCy. [212® uncor.]. From AgOy 


and NMe, I or NSJe.Cy (Thompson, B. lA 
2338), Long colourless prisms 0^ lender 
needles; v. e. sol. water and alcohol, insoL 
ether. On dry distillation ,it yields NMe,, aceto* 
nitrile, and methyl carbamine. 

Ferrocyanides (NMe4).4FeCy,13aq. La- 
mino-granular mass (Barth, B. 8, 1484).— 
(NMe4),H,FeCy,2aq (E. Fischer, A. 190, 184). 

Ferricyanide (NMe4)3FeCyfl3aq. From 
NMeJ and silver ferricyanide (Bemheimer, J3. 
12, 408). Unstable hygroscopic prisms; sol. 
water, insol. alcohol. , 

Cobalticyanide (NMeJjCoCy, ISaq. Yel- 
low tables (C. a. M.). 

Acetate NMe^OAc. [c. 70®]. From 
NMe^OH and HOAc. Deliquescent needles, de- 
composed at 200® into NMo. and MeOAc (L. a. 

c.). 

Beiisoafa NMe^OBz. [220°-230®]. Long 
deliquescent n^dles. Decomposed above 230® 
into NMe, and MeOBz (L. a. 0.). 

Cyanurate NMe40C3N,(0H)2 aq (Claus, 
J. pr. [2] 38, 225). 

Picrate. [313®] (Lossen, A. 181, 374). 

Trimethylamine iodo-methylo-iodide 
NMoal.CHJ. From NMe, and methyleneiodide 
(Hofmann). Needles. Not attacked by NH,. 
Moist silver oxide gives NMe.,(OH).CH,I and 
NMe(OH).CH2.0H. It yields the platinum salt 
PtCl4(NMo,Cl.CHJ),. 

Trimethylamine ethylo-iodide C^Hj^NI ue, 
NMe,EtI. ^ From NMe, and EtI (Muller, A. 
108, 1). Gives the following derivatives (Topsob, 
J. 1883, 020). — (NMe3Et01)2HgCl,: trimetrio 
crystals. — NMeaEtClHgOl, : monoclinio crys- 
tals.— NMejEtC^HgCl,), : trimetric crystals. — 
(NMe3EtCl)2CuCl2 : trimetrio crystals.-Auro- 
chloride NMe3EtAiiCl4 : dimetric crystals. — 
(NMe3EtCI)2lHCi4 : regular crystals.— Picrate 
[300®] (Lossen, A. 181, 374). The ethylo- 
hydroxide is decomposed on distillation into 
NMe,, ethylene, and wr.tcr. NMe,EtCl on dis- 
tillation yields MeCl, NMe^Et, and NMe,. 

Trimethylamine ethylo -tri-iodide NMOaEtl,. 
[64®]. Begular crystals (Liidecke, A. 240, 86). 

Tri-methylamine ethylo-penta-iodide 
NMcgEtl,: [26®]; dark-green tables (Geuther, 
A. 240, 66). 

Trimethylamine ethylo-ennea-iodiide 
NMoaEtl,: [38®]; black-green crystals. 

Trimethylamine bromo-ethylo-bromide 
CaH4Br.NMe3Br. From NMe, and ethylene 
brdhiide at 46® (Hofmrnn, C. B. 47, 668). Needles, 
V. e. sol. hot alcohol. Ammonia as well ^as 
moist Ag.G converts it into CaHa.NMeaOH. — 
(02H4Br.NMe,Cl)2PtCl4. Octahedral crystals. — 
C2H4Br.NMe3l (Baeyer, A. 140, 312). 

Trimethyldmioe iodo-ethylo-iodide 
C2H4l.NMe2l. From neurine, HI, and phos- 
phorus (Baeyer, A. 140, 809 ; 142, 324). Crys- 
ftalline, si. sol. cold water. Moist AgaO yields 
C,H,.NMe,OH.— (C2H4l.NM52Cl)2PtCl4 : octa- 

hedra. 

Trimethylamine allylo-bromide C,H,4NBr i.e, 
NMCaCjHjBr. Forms a dibromide NMe,C,H,Br, 
[176®] of which thd gold s^t melts at 148® 
(Phrtheil, B. 22, 8317). 

Trimethylamine bromo-allylo-bromide 
NMe,Br.CH2.0H:CHBr. [166®]. Formed from 
NMe,G,H,Br, and alcoholic KOH. Colourless 
prisms, v. sol. water and alcohol, insol. ether, 
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giTOf perbromide NMB,Br.CH2.CHBr.CHBr3 
orystallif ing in Boalea [166®]. — Platinochlor- 
ide (C3H,Br.NMe3Cl),PtCl4. [220°]. — Anro- 
chloride OjH^Br.NMe^AuCI^. [181°]. 

Tiimethylaminc^ propylo-iodide NMojPrI. 
[190°] (Langeli, G. 16, 886). 

Trhnethylamine iodo-propylo-iodide 
NMe,I.C3HJ. [161°]. From the allylo-iodide 
and HI at 100° (Partheil, B. 22, 3320). Colour- 
less needles, sol.^virater and alcohol, insol. ether. 
AJooholio KOH regenerates the allylo- com- 
pound.— (C3HJ.NMe3Cl)2PtCl,. [237°].-Auro- 
ohloride (OaHJ.NMeaC^AuCl,. [135°]. 

Trimethylamine trimethenyl bromide 


.CH 


NMojBr.CH^ || . From the bromo-allylo- 

\CH 


bromide and alcoholic KOH.— Auroohloride 
(NMejCLCAlAuCl^. 

yiDHBr 

Dibromide ^ Ue . Br . CB . C ' \ . [187°]. 

\CIIBr 


From the preceding and Br. Colourless, some- 
what hygroscopic crystals. Forms a platino- 
ohloride [232°] and an auroohloride [193°] 
both crystallising in tables. 

Trimethylamine bromo-pentenyl bromide 
CaHgBrNMosBr. Formed from trimethylamine 
and di-bromo-amylene (valerylene bromide) 
(Ladenburg, B . 14, 231, 1342). With HI it 
forma CaHgBrNMejI. Silver chloride forms 
CgHgBrNMeaCl, whence (C3HgBrNMe.,Cl)aPtCl4 
and OjHgBrNMoaClAuCla, both' crystalline. 

Trimethylamine isoamylo -triiodide 
NMegCjHj.Ia. p0°]. From NMe^ and C,H„I, 
the product being treated with iodine. Dark- 
brown prisms, nearly insol. water, v. sol. alcohol. 

TRIMETHYLAMMELIDE v. vol. ii. p. 326. 

DI-METHYL-AMMELINE t?. vol. ii. p. 321. 

METHTL-AMYL-ACETAL v . Aldehyde. 

METHYL-ISOAMYL-ANILINE C,oH„N i . e . 
CeHgNMe.CgH,,. (257°i. S.G. ^*2 *900. Ob- 
tained together with O.JH4 and water by distil- 
ling CgHgNMeEtCgHnOH (Hofmann, A. 79, 16). 
Formed also by heating dimethylaniline with 
isoamyl bromide (Claus a. Bautenborg, B . 14, 
622).-B'2H,PtClg : crystalline pp.— (BHI),3Bil3. 

METHYL- AMYL-ARSINE v . Organic com - 
•pounds of Arsenic. 

METHYL-AMYL .BENZENE v . Amyl- 


TOLUBNB. 

Di-methyl-isoamyl-benzene v. Amyl-xylbnr. 
METHYL . ISOAMY]^ . BENZENE STUL- 
PHONIC ACID CH3.C«H3(0,H„).S0,H. From 
jfi^^isoamyl toluene by sulphonation (Fittig a. 
Bigot, A , 141, 106).— KA'. The Ba salt is a de- 
liquescent gummy mass. 

Di-metbyl-isoamyl-benzene *sulpbonic acid 
(CH3)3.03H,(G,H„)S03H. Formed by sulpho- 
nating isoamyl-xylene (F. a. B.), The K and 
Ba salts were not obtained in crystals. I 

METHYL-AMYL-CARBINOL v . Hepti^ 

AI.COHOL. 

DI-METHYL AMYLENE DIKETONE 

CJI.gOa CEfe(CO.CH3)2. DUthyUacetyh 
acetone * (c. 203°h From (CH3.CO)3CEtNa and 
EtI at 180° (Combes, A , Ch , [6] 12, 2M)). 
Liquid. Split up by KOH into GH3.CO3K and 
CH,.CO.CHEt3. 

Di-methyl amylene diketone CtHjgO, 4.e. 
(OHrOO.OH,iOH|),OH^ XHacetyUjpentane , 


[49°]. (212°.-216° at 800 mm.). From the car- 
boxylic ether and a dilute solution of KOH in 
MeOH (Kipping a. Pefkin, O. J. 66, 837). V. sol. 
cold ether, alcohol, acetone, chloroform, and 
light petroleum. Cold cone. HNO, dissolves it 
without decomposition. Cone. H2SO4 forms^ii 
colourless oil CgH^O. * 

(CH3.C(N0H).CH2.CH2)30H3. [85°]. 
CoJourless moss-like crystals ; v. sol. cold water. 

.DI-METHYL-AMYLENE-DIKETONE CAR- 
BOXYLIC ACID 

CO,H.CHAo.CH 3.CH3.CH2.CI^.CO.CH3. From 
its ether a)id KOH dissolved in MeOH. Liquid, 
miscible with water. Decomposed by heat into 
CO2 and the diketone. 

Ethyl ether EiA^ (240° at 200 mm.). 
Prepared from sodium aceto-acetic ether and 
CH3.CO.CH2.CH2.CH2.CH2Br (Kipping a. Perkin, 
C. J. 66, 333). Thick oil. Alcoholic NH, con- 

volts it into Ao.CH4.CH,.CHj.CHrC<^“®>NH 

[c. 235°], which forms monoclinic crystals ; 
aihic - *7487:1: -3997 ; 8 = 79° 11'. This Mehydro- 
amide ’ yields an acetyl derivative C,oH,4AcN03, 
an oil, converted by boiling water into the amide 
CH3.CO.CH2.CH,.CH2.CH3.CH(COMe).CONH3, 
which melts between 200° and 228°. 

METHYL AMYL ETHER v. Methyl amyl 

OXIDE. 

METHYL AMYL KETONE C,H ,40 t.e. 
CTI3.CO.CH2.CH2.CH2.CH..CH,. (161°). S.G. 
2 *837. Formed by oxidising scc-heptyl alcohol 
obtained from w-heptane (Schorlemmer, A* 161, 
279 ; 217, 140). Fragrant liquid. Unites with 
NaTISOa. Yieldson oxidation acetic and n-valerio 
acids. Formed also by dissolving heptinene 
CiH,,.C:CH in cone. nB04, and distilling the 
product with water (Behai, A, Ch. [6] 16, 270). 

Methyl isoamyl ketone C7H14O i,e* 
CH3.CO.Cn2.CH2.CH(CH3)2. (144°). S.G.2-828} 
ii *818 (Bohn, A. 190, 308) ; g *821 (Wagner, 
J. B. 16, 705). 

Formation * — 1. By heating a mixture^of cal- 
cium hexoato with calcium acetate (Schmidt, B. 
6, 604). — 2. By tho action o^ zinc isoamyl on 
acetyl chloride (Popoll, A. 145, 283). — 8. By 
oxidising tho corresponding heptyl alcohol 
(Grimshaw, A. 106, 160). — 4. By boiling isobutyl- 
aceto-acetic acid with aqueous KOH : the yield 
being 70 p.c. (Purdie, C, J. 89, 467). 

Properties. — Oil. Reduced by sodium to sec- 
heptyl alcohol and di-isopropyl-pinacone. OrO, 
oxidises it tif acetic, isovaleric, and isohexoio 
acids. It combines with NaHSO,. 

Methyl amyl ketone Me.CO.CHMePr. (142°- 
147°). From methyl-propyl-aceto-aootio ether 
(E. J. Jones, A. 220, 293). Oil, smelling of pepper- 
mint. 

Methyl amyl ketone OEEj.OO.CHMePr. 
(135°). S.G. 22 -815. One of the products of 
tho saponification of methyl- isopropyl-aoeto- 
abetio ether (Van Romburgh, B. T. G. 6, 286). 
Does not combine with NallSO^. Does not give 
a solid phonyl-hydrazide. • 

Methyl amyl ketone CH,.C0.0Ha.CM6,, 
{125°-130°). Obtained by oxidising the alcohol 
CMej.CH2.CMe2.OH (Butlerow, A* 189, 78). Oxi- 
dised by CrOj to acetic acid and CMet.GO^ 
Does not combine with NoHSO,. , 

Methyl amyl ketone CH3.CO.OHEt2. (188°). 
S.G. 22 *817. Obtained by boiling di>ethyl*aoeto- 
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teetio etber with barjta-water (Franldand a. 
Dnppa, A* 188, 212). Forms an oily compound 
wittx NaHSO,. 

Methyl amyl ketone CH,.CO.CMe.^i MeihyU 
myUvinacolin, (132®). S.G. 2 *812 ; il *826. 
Obtained by the action of ZnMe, on OMe2Et.COGl 
(Wysohnegradiiky, A, 178, 103). CrO, oxidises it 
to HOAo and CM62Et.GO^. 

Methyl amyl ketone CH,.GO.GftH,j. (142®- 
146®). From sec-heptyl alcohol derived fi.*om 
petroleum heptane (90®). Gives acetic acid on 
oxidation (Schorlemmer, A. 166, 172). 

Methyl isoamyl diketone GHs.GO.GO.G^Hu. 
Methyl-isoamyUglyoxal (163°). S.G. *8814. 
From methyl nitrosohexyl ketone (Otto a. Pech- 
mann, B, 22, 2123). Oil, solidified by cold. 

Phenyl-hydraMide, [100®]. White 
needles (from Iranzene-ligroin). 

JDt •phenyl • di • hydrazide. [11'1°]* 
Needles (from dilute alcohol). ! 

[173®]. Needles. 

Oxim^phenyl-hy dr azide, [132®]. White 
needles (from benzene-ligroin). 

MST^ AMYL KETONE OABBOXTLIC 
ACID OH,.CO.CH,.Oa,.OHrGH^O]^.C02H. 
[80®]. A product of the action of a boiling 8olu> 
lion of KOH in MeOH upon dimethyLamylene 
diketone carboxyho ether (Kipping a. Perkin, 
jun., C. J. 65, 338). Also from sodium-malonic 
ether and OHj.GO.CHa.CHa.CHj,.CH8Br, the re- 
sulting dicarbozylic acid being distilled. Grys- 
talline plates, v. sol. water.— AgA' : colourless 
plates. 

METHYL XSO-AMYL OXIDE G«H„0 t.e. 
GH,.O.G,H„. Mol. w. 102, (92®). V.D. 3*74. 
S.V. 148'1 (Schiff). From MeONa and isoamyl 
iodide (Williamson, C. J. 4, 233). 

METHYL-AMYL.F1FEBIDINE Gi,H„N i.e, 
0,H,N(G»H„)(CH3). (190®-193®). Prepared by 
*dxy-distillation of tlie alkaline hydrate obtained 
by the action of moist Ag^O on amyl-piperidine 
methylo-iodide (Schotten, B, 15, 422). Colour- 
less fluid. SI. sol. water. With Mel it forms a 
oryst^line methylo-iodide.— B'HCl : hygroscopic 
salt.— (B^Gl)2pW3l4 : sparingly soluble pp., melts 
at [140®]. 

METHYL AMYL SDIFHIDE GH,.S.G.H,|. 
(137°). V.D. 58-6. From NaSG,H„ and Mel 
(Obermeyer, B, 20, 2924). 

METjm AMYL DI - THIO . CAHBONATE 
*‘GO(SMe)(SG,H„). (c.l40°). From Gl.GO.SO,H„ 
and NaSMe (Sch6ne, J, pr, [2] 32, 244). Liquid, 
smelling like CS,. With ami&onia it gives 
HSG^H,,, urea, and HSMe. Alcoholic potash 
forms ]^CO„ methyl mercaptan, and HSC^H,,. 

METHYL-ANHYDBO-AOETONE-BENZIL v. 
Tol. i. p. 463. 

METHYL-ANILINE GANHMe. Mol. w. 
107. (193° unoor.) (Friswell a. Green, B, 19, 

2036). S.G. -976. H.F. -6600. H.G.v. 
973,000 (Petit, C, R, 107, 266). Beat of neuiraU 
ieation (by HCl) 6,910 (Vignon, G. R. 106, 1722). 

Formation.^1, Together with dimethylani- 
line from aniline and Mel or MeBr (Hofmau^i, 
A. 74, 160; B. 10, 691 ; c/. Kern, JB. 10, 195).— 
2. Together with dimethylaniline by heating 
methyl alcohol with aniline and HGl at 200® 
jmder pressure (Girard, Bl, [2] 24, 120 ; cf, Poir- 
lier a. Ghappat, J, 1866, 903).— 8. By heating 

|^4L more^than the calcnlatei quimtity of metb^ 


alcohol to 150° for 8 liours ; the yield is 84 p.d. 
of the theoretical (Beinhflrdt a. Staedl^l, B, 16, 
29 : ef, Kramer a. Grodzky, B. 18, 1006).— 4. Bv 
heating acetanilide with alcoholic sodium ethyl- 
ate at 170®--200® under pressure (Seifert, B, 18, 
1355). — 5. By adding sodium to a solution of 
acetanilide in xylene, treating the resulting 
sodium -acetanilide with Mel and boiling the pro- 
duct (G^H^NMeAc) with alcoholic potash (Hepp, 
B. 10,327).— 6. From its formyl derivative (Pictet 
a. Gr4pieux, B. 21, 1108).— 7. By boiling diazo- 
benzene-methyl-anilide (100 g.) with cone. HGl 
(200 C.O.), making alkaline with NaOH, and dis- 
tilling with steam ; yield 40 g. (Friswell a. Green, 
J3. 19, 2035). 

Purification,— By the action of MeOH and 
HGl on aniline a mixture of bases is obtained. 
On adding dilqte H^S04 aniline sulphate sepa- 
rates, and the bases liberated from the flltrate 
may then be hc&ed with AcGl. On pouring the 
product into water the acetyl derivative of methyl - 
aniline separates in long needles, while dimethyl- 
aniline hydrochloride remains in solution. The 
acetyl derivative may be quickly saponified by 
boiling with cone. HClAq (Hofmann, B, 7, 623). 
The mixture of bases may also be treated with 
nitrous acid, whereby a diazo-benzene salt, 
phenyl - methyl - nitrosamine, and nitroso • di- 
methylaniline are formed. The nitrosamine, 
being insoluble in water and acids, separates as 
a yellow oil, and may be reconverted by tin and 
llGl into methyl-aniline (Noel ting a. Boasson, 
Bl, [2] 28, 2). ‘ 

Properties,— Oil, Its aqueous solution is not 
coloured by bleaching-powder. With NaOBr it 
gives a yellow pp. (Denigds, C, R, 107, 662). 
With GuSO, it forms a compound B'(GuS04)s4GuO 
(Lachovitch, M, 9, 614). 

Estimation,—!, It is treated with a mixture 
of AOjjO (1 vol.) and di-methyl-aniline (10 vols.), 
water is added after the reaction, and the solu- 
tion titrated with phenol -phthalein. The di- 
methyl-aniline does not interfere with the reac- 
tion, and the mixture of it with the acetic anhy- 
dride keeps well (Giraud, Bl, [3] 2, 142).— 2. In 
a mixture of aniline, methyl aniline, anddimethyl- 
aniline the aniline is first determined by diazo- 
tisation and ppn. by (8)-naphthol disulphonio 
acid (Zf.) and NaCl. Another portion of the 
mixed bases (2g.) is mixed with Kofi (4 g.), and, 
after 30 minutes water (50 c.o.) is added. The 
liquid is boiled to decompose the excess of Ao^O, 
and the acid solution Zitrated with Na^GOg using 
phenol -phthalein as indicator. The amount ^f 
Ac^O found plus that required by the aniline pre- 
viously determined is then subtracted from the 
amount taken, and give»a measure of the methyl- 
aniline present (lieverdin a. De la Harpe, B, 22, 
1004). — S.*In a mixture of mono- and di-methyl- 
aniline the amount of the former present may be 
Anown by observing the rise of temperature on 
I fliixing with an equal volun^ of Kofi, 

I Reactions. — 1. HNO, gives off red fumes con- 

taining GOj, and forms tetra-nitro-methyl-anilina 
(Van Romburgh, R, T, G, 81).-- 2. NaNQ, 
added to a solution of its hydrochloride forma 
phenyl-methyl-nitrosamine (iHj.NMe.NO, a yel- 
low oil solidifying when cooled as needles [12®- 
15°]. It gives no reaction with galUo acid £Be- 
yer^ a. De la Harpe, B, 22, 1006).— ‘8. Bcmtng 
wdphw forms methenyl-amido-phenyl mereap* 
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tan and crystalline [$9^] (860^) (Mdhlan 

a. Krohn, B, 21, 59).— 4. A solution Of methyl- 
aniline silphate satuAted with SO, forms with 
an aqneons'^solution of alloxan smsdl yellowish 

prisin»olOO<^g;^g>C(OH).SO,NH^hMe2aci 

(PelUzzari, A. 248, 148). — 5. An aqueous solution 
of alloxan forms (04H,N,04)(NHPhM6), a com- 
pound crystallising in white scales, with a hydro- 
chloride crystallising in prisms.— 6. Diazohemene 
ehZorufs and aquedus NaOAcformPhNMe.N:NPh, 
a yellowish oil, decomposed by dilute H2SO4 into 
diazobenzene sulphate (or phenol) and methyl- 
aniline, and by SnCl, and HGl into phenyl-hy- 
drazine and methyl-aniline (Ndlting a. Binder, 
B, 20, 3017).— 7. p-Nitro-diazobemene chlor^ 
ide and NaOAo form C«H,(N0J.N:N.04H4NHMe 
crystallising in red needles [134^, v. sol. hot 
alcohol (N. a.B.).--'8. Bromo-acetgphenoneioTm^ 
0,H4.C0.CHj,.NPhMe in the colA and on boiling 
it gives phenyl-indole and phenyl-methyl-indole 
(Gullmann, B. 21, 2595). 

Salts. — B'jHaPtGl*. Yellow scales. Decom- 
posed by boiling water (De Goninck, BL [2] 45, 
181).— B'HGdBrj. Trimetrio crystals (Hjortdahl, 
J, 1882, 522). — B'2H.^SnBr8. Monoclinic crystals. 
— BOSSO^Me. Needles (Glaosson a. Lundvall, 
B. 13, 1703). 

Formyl dsriwafioeOaHjNMeGHO. [12*5®] 
(N. a.L.). (250®) (N. a. L.); (256®) (Pictet a. 
Cr6pieux, B. 21, 1108). S.G. V 1*0^17. From 
sodium formanilide and Mel (Norton a. Liver- 
more, B. 20, 2273). Formed also from methyl- 
aniline and the hydrochloride of formimido-ether 
(Pinner, B. 16, 1652). Oil ; could not be solidi- 
fied by Pictet. When boiled with 12^ p.c. nitric 
acid it yields dinitromethylaniline. 

Acetyl derivative G^H^NMeAc. *Ex~ 
algine* [101’6®] (Kamensky, A. 214, 236). 

S (P. a. 0.). Formed from sodiura-acet- 
9 and Mel (Hepp, B. 10, 328 ; Hofmann, 
B. 10, 599). Formed also by the action of acetyl 
bromide on dimethylarSline (Staedel, B. 19, 
1947). Y^ite needles and tablets, si. sol. cold 
water, v. sol. dilute alcohol. As a medicine it 
has an energetic action on the cerebro- spinal 
system (Dujardin-Beaumetz, (7.B. 108, 571; c/. 
Giraud, C. B. 108, 749). It is a good antiseptic. 
Boiling nitfio acid forms (4, 2, l)-di-nitro- 
methyl-aniline. 

Thio^acetyl derivative GH,.GS.NPhMe. 

a (290®). From the acetyl derivative and 
ide of phosphorus (Wallach, B. 13, 618). 
MonocUnio plates (from GHGl,). Insol. water 
add alkalis, sol. alcohol and ether. 

Propionyl derivative 
OH^O^.OO.NPhMe. [68*6®]. From sodium 
propionanilide and Mel (Norton d. Allen, B. 18, 
199^. With boiling HNO, (100 ptfx of S.G. 
1*029) it yields (4, 2, l)-di-nitro-methyl-aniline. 

Oxalyl derivative f^GO.NPhMe);^ (260®).| 
Forms oxalic acid, alcohol, and methylanilind 
(Norton a. Liverm(&e, B. 20, 2273). Boiling 
nitric acid converts it into di-nitro-methylaniline 
[ 177 ^. 

Bencoyl derivative OANMeBz. [63®]. 
From methyl-aniline and BzCfi (Hepp, B. 1^, 
329). Formed also by heating di-methyl-aniline 
witn benaoyl <^orid6 at 180® (HesSi B. 18, 685). 
monoblliila OTstals ; izisoL water, but y. 


soL other solvents. Giyes a mono-nitro- deriva- 
tive [186®]. 

Nitroeamine PhMeN.NO. [12®-16®J. Front 
methylaniline hydrochloride and aqueous NaNO, 
(Hepp, B. 10, 829 ; Fischer, A, 190, 151 ; Be- 
verdin a. De la Harpe, B. 22, 1006). Yellow oil, 
solidified by cold. Beduced by t|n and HOI 
methylaniline. Gaseous HGl passed into iU 
solution in alcohol-ether forms the isomeric 
[4:1]N0.04H4 .NHMo [118®] which crystallises 
froiii water in prisms, v. sol. alcohol, and is 
converted by heating with aqueous NaOH into 
y>-nitroBophenol and methylamine (Fischer a. 
Hepp, B. 19, 2991). 

Di-methyl-aniline C^H^NMe.^. Mol. w. 121. 
[2®-2*5°] (Friswell a. Green, private communica^ 
turn). (193®). S.G. ?-® -9575. ai„ = 1-659 (Briihl, 
A. 235, 14). S.H. (9®-82°) -443 (Schiff, G. 17, 
286). Heat of neutralisation "(by HOI) 6,810 
(Vignon, C. B. 106, 1722). Formed by neating 
aniline with Mel or MeGl. 


Preparation. — 1. Aniline hydrobromide (or 
hydroiodide) is heated with (2 mols. -ir 10 p.o. 
excess of) methyl alcohol to 150® for 8 hours ; 
the yield is 95 p.o. of the theoretical (Reinhardt 
a. Staedel, B. 16, 29 ; c/. Lauth, BL 7, 448).— 2. 
Aniline (18 pts.) saturated with HGl is mixed 
with a further quantity (75 pts.) of an^ne and 
methyl alcohol (75 pts.). The mixture is heated 
at 230° in closed vessels until the internal 
pressure falls. The use of a comparatively small 
quantity of HGl avoids the formation of toluidine 
and allows of the use of iron vessels. The HGl 
is sometimes replaced by HiS04 (Schoop, Ohem. 
Zeit, 11, 263). 

Pwriyica^iow.— Dimethylaniline can be sepa- 
rated from methyl-aniline by the methods de- 
scribed under methyl- aniline. It can also be 
purified by freezing (Hiibner, A. 224, 347). 

Reactions. — 1. When its vapour is passed 
through a red-hot tube it forms benzonitrile ^5 
p.c.), carbazolo, NH„ benzene, andHGy’(NietzW, 
B. 10, 474).— 2. When heated in a current of 
HGl at 180^ the products are MeGl and aniline 
(Lauth, B. 6, 677).— 3. Wi*h sodium hypo^ 
oromite it gives a greenish-yellow pp. in the cold 
and a red pp. on heating (Denig6s, O. B. 107, 
662).— 4. Bromine (1 mol.) at 115® forms 
methyl-violet and naphthalene (Brunner a. 
Brandenburg, B. 11, 697).— 6. By with 

a mixture of equal volumes of ordinary cone. 
HNO, and water at 0° di-nitro-di-methyl-aniline 
04H,(NOa)a.NMe., [4:2:1] is formed (yield 116 px.). 
If the mixture is allowed to get warm another 
di-nitro-di-methyl-aniline [probably 5:3:1] is 
formed (yield 15 p.c.). By further nitration of 
the first isomeride by boiling it with fuming 
nitric acid tri-nitro-phenyl-methyl-nitramide 
G«H5(N0j,NMe(N02) [6:4:2:1] is produced. By 
the same treatment the second isomeride is con- 
verted into di-nitro-phenyl-methyl-nitramide 
04H,(NOJ^NMe(NOJ [6:3:1?] (Mertens. B. 19, 
2128 ; Wburgh; iS. T. 0. 2, 81). When 
nitrated in presence of a large excess of H1SO4 
(20 pts.) it yields as chief product the m-mtio- 
derivative whilst the n-nitro-derivative is formed 
in smaller quantity (GroU, B. 19, 198 ; Ndlting, 
B. 19, 545).— 6. Combines with altminikim 
chloride with great evolution of heat forming 
long prisxps [88®] (H. Giraud, Bh PJ W). 
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Heated in sealed tube with 6 pts. of aluminium (NM^.OA);jCCl.C^s. The same body islonned 
chloride for 10 hours at 250^ no change is by the acnon of Bz^O or BzCl in presence of 
effected. Heated in air yrith excess of alumi- PjO^. — 27. Orthofonnic e$her and Znf^ form 
nium chloride it yields a tetra-methyl benzidine CH(C^H4NMeJ,.— 28. Vanillin and ZnOL, form 
jpH3)..NC*H4.C*H,N(CH;,).^, small needles [195°]. 02,H.gN.p2 [136°] (Fischer a. Schmidt, B. 17, 
This base is split at 180° by action of HCl gas 1806).— 29. A blue oompofind is obtained by 
ii^yto methyl chloride and benzidine [118°].— 7. the oxidation of dimethylaniline with chloranu 
Nitric oxide passed for 12 days into a solution of or other chlorinated quinone. It appears to 
dimethylaniline{500g.)in absolute alcohol (6 lOg.) have the same constitution whichever chloro- 
forms NMe2.0gH,.N:N.C„H4.NMea. After 3 or 4 quinone is used, as on reduction it always gives 
weeks* passage of the gas there are formed a lllaso | a leuco-base of the formula 0,HK>oNa and melting- 
[173°] and a violet colouring matter | point [173°]. The latter forms glistening plates, 
OigH-aNaOj (?) (Lippmann a: Lange, B. 13,2186). si. sol. cold alcohol, v. sol. hot alcohol, benzene, ^ 
8. Nitrous acid forms nitroso-di-methyl-aniline and ether. It forms the salts : B"H.4GLj : colour- 
(q. V.). — 9. By heating with sulphur there is | less crystals.— B''H3Cl2PtCl4 : fine needles. — 
formed a compound CglljN 8.4 which is converted B'^Me^Cl^: crystals, sol. water, si. sol. alcohol; 

yCH.v with wet Ag.p it gives an alkaline fluid (Meister, 

y Lucius, a. Briining, B. 13, 212, 2100; Wiohel- 

by HNO, into abase of which haus, JB. 14, 1952).— 30. Acetone saturated 

\S/ with SO2 forms (C,H,0)(SO.,)(NMe2Ph) crys- 

the nitrate B'HNOj crystallises in colourless tallising in lilfstrous plates, v. sol. water 
needles and the platinochloride B'^HFtCl^ in and alcohol, insol. acetone (Boessneok, J3. 
plates (Mohlau a. Krohn, B. 21, 65). The com- 21, 1906). Acetone and ZnCl, at 150° forms 
pound OgH^NS.^ is neither acid nor basic and CMe2(C^H4NMe2)2 [B3°] (Doebner, J5. 12, 810). — 

<P 31. Bi-methylaniline dissolved in a saturated 

S. It melts at solution of SO^and mixed with an aqueous solution 
of alloxan forms (C,IL2N204)(NMe2Ph)K2S0j, 4aq 
crystallising in monoclinic plates; a:b:c=‘ 
89° and forms prisms, insol. water, and volatile 1'3399;1: *3394; /3 = 93° 23' (Pollizzari, A. 218, 
with steam. On heating with sulphur it is con- 148; 0. 18, 329).— 32. A saturated aqueous solu- 
verted into methenyl-amido-phenyl mercaptan, tion of alloxan forms a compound 0,2H,sNj,0^aq 
10. Chloride of sulphur forms tetra-methyl- crystallising in colourless needles, si. sol. water, 
di-amido-di-phenyl disulphide S2(CJl4NMe2)2 decomposing at 250° (Pellizzari, Q. 17, 409). 
(Hannimann, B. 10, 403).— 11. Heated with Thocompound forms a crystalline hydrochloride, 
persulphocyanic acid it gives S(OjH4NM0_,)2 with nitrate, and oxalate, and yields a silver salt 
simultaneous formation of thiocyanic acid, CS^, C|2H,2AgN304. It is decomposed by alkalis 
K4S, and NH3 (Tursini, B. 17, 586).— 12. Mixed forming a compound CuHjjN^O^, decomposing 
with eSj^and then treated with zinc-dust and at 281°. — 33. s-Trinitrobenzene forms a com- 
HOl it gives tetra-methyl-di-amido-di-phenyl- pound NMo2PhCuHj(N02)3 [108°] which crystal- 
methane [90°] and thioformic paraldehyde [212°] Uses in long dark violet needles, si. sol. alcohol 
(Wiernik, B. 21, 3204),— 13. Oxidising agents (Hepp, A. 215, 358). — 34. Tri-nitro -toluene 
give rise to penta-methyl-tri-amido-tri-phenyl- forms a corresponding body (H.). — 25,Tri-nitro- 
oarbinol (methyl violet) (0. a. E. Fischer, B. 11, aniline forms NMe2PbCaH3(N02)2(NH2) [141°] 
2099)4,-14. COCI2 forms CO(G.,H,NMe2), and, at (Hepp). 

120°, NMa4.0„H3(C0.GsH4NMe2)2. — 15. CGI4 gives Salts. — Dimethylaniline is apparently less 

atl80°O. (G«H4NMej4 (Hannimann, B.IO, 1689). basic than aniline, for if a mixture of the bases 
16. Chlorofann at 230° yields GH(06H4NMej3 is treated with an insutlicient quantity of cold 
(Hanimann, B. 10, 1235). — 17. Chloral hydratein aqueous HGl the base loft uncombinod is chiefly 
presence of ZnGLj forms GGl3.CH(OH).OaH,NMo2 dimethylaniline (Morley, C. J, 61, 680).— 
(Kndfler a. Boessneok, B. 20, 3195). — 18. Fur- B'H2S04. [80°]. Sol. water, insoh. ether and 
^raldehyde in presence of zinc chloride yields benzene. H.F. 8400. The normal sulphate 
C4H30.GH(G3H4NMaj3 which crystallises in pale- could not be formed. At 190° the acid sulphate 
yellow needles [83°] and is a strong base (0. splits up into GO.^ and the sulphonio acid 
Fischer, A. 206, 141).- 19. Witaheptoic aide- (Vftnon, 0. E. 107, 263).-B'3H3HgCl4. [149°]. 
hyde and ZnGl^ it also forms a condensation- Large tables or prisms ; sol. hot water and hot 
product (Auger, Bl, [2] 47, 42). — 20. Benzoic alcohol. Prepared by adding aqueous Hgiil^ 
aldehyde and ZnCl2 forms 08H;,.GH(C3H4NMc2)3 to an alcoholic solution of dimethylaniline 
(0. Fischer, B. 10, 1624).— 21. When treated in (Klein, B. 11, 1741). — B'5jIIg.40Gl2. Formed 
the cold with acetyl bromide it becomes hot and together with 'the preceding. Small needles or 
yields acetyl-mono-methyl-aniline (Staedel, B. glistening leaflets ; m. sol. hot water and hot 
19, 1947). — 22. Heptcryl chloride in presence of alcohol, insol. cold water, v. sol. benzene. On 
ZnCl, forms a base [72*6°] (278° at 15^ mm.) ^heating to 100° a blue colouring matter is 
(Krafft, B. 19, 2987).- 23. By heating ^\ith formed. — B'jHgGl* (Leeds, J, 1882, 604).— 
benzoyl chloride at 190°, benzoyl-methyi-aniliVe B'2H3SnCl4. Large monoclinic crystals (Hjort- 
is formed with splitting off of MeGl (Hess, B. dahl, J. 1882, 623). — BjH^PtGlg. Tables. — 
686; c/. Michler, B. 9, 1899).— 24. B<3»2!oic acid \B'2H2ptGla2aq (Beinhardt 9. Staedel, B. 16, 

(1 mol.) and PgOg at 200° forms di-methyl- 29).— B'-^HaPtBr^. Brownish - red monoclinic 
amido-benzophenone [38°] (0. Fischer, A. 206, rihedles, — Bil32B'Hl (Kraut, A, 210, 824). — 
88).— 25. Phthalic anhydride in presence of (BiX|)28B'Hl. — (BiI,),4B'Hl. — (BiliLOBHi. — 
Znda forms di-methyl-aniline phthalein. — 26. Bil^B'Hl. — B'2H4Fe0yf. Lamines; bL boI. cold 
fes^trichloride forays * malachite green ’ water,i;«ing less Boluble than the meth^Umiline 



METHYL-ANTHRAOBNB. 




VkH Auiline fenooyanideB (Fi|oher, il. 190, 184). — 
B'^,FeOy.2aq (Eisenberg, A, 205, 260). 

Meth^lO'-iodide UaHsNMe,!. Phenyl-tri- 
methyl-ammonium iodide, S. (alcohol) 2*2 8*^. 

The combination of^PhNMe^ and Mel takes 
lace rapidly (Lauth, Bl, 7, 448). It may also 
e obtained by shaking a mixture of aniline 
(1 mol.) with Mel (3 mols.) and KOH (2 mols.) 
dissolved in water (Pawlinoff, J, E, 13, 448 ; Bl, 
[2] 37, 493). Platqs (from alcohol). Converted 
by moist Ag.^O into C^HiNMegOH a deliquescent, 
crystalline, caustic base. When the methylo- 
iodide is distilled it splits up into NMo^Ph and 
Mel, but these recombine in the receiver. If, 
however, a current of HCl bo passed through the 
retort NMejPhllCl condenses in the receiver, 
while Mel escapes and may be condensed in a 
second colder receiver (Merill, J. pr, [2] 17, 286). 
When treated in a sealed tube witfcja solution of 
potassium in anhydrous liquefio^ ammonia it 
yields KI, NMoj,, and possibly benzene (Thomp- 
son a. Cundali, O. J, 53, 761). Boiling cone. 
EOHAq slowly decomposes PhNMegl into di- 
mcthylanilinc, KI, and MeOH (Claus a. Kauten- 
berg, B. 14, 621). The methylo-iodide gives rise 
to the following derivatives : — PhNMosT.,. [115°J. 
Brown trimetrio plates (Gouther, A. 240, 69). — 
PliNMcalj, [87°] (Dafert, M. 4, 500). Lustrous 
green monoclinio needles ; a:h:c = 1-794:1:1*251 ; 
/J = 69° 43'. — PhNMejI,. [65°]. Violet-black 
plates. — PhNMeglZnl^. Trimetric crystals 
(Hjortdahl).-PhNMo,ClHgCl 2 . [188°]. S. *36 
at 6-2°. Needles (Hiibner, A, 221, 352).— 
(PhNMo.,Cl)aPtCl«. Grange needles (from water). 
S.*33at '7-4°.~(PhNMe3),CrA- Pnsms. S. -5.— 
(PhNMe 3 )aCr 30 ,o. Monoclinio crystals (Hjort- 
dahl). 

E thy lo -iodide B'Etl. [125°]. Identical 
with mothyl-ethyl-aniline-methylo-iodide; KOH 
splits off dimethylaniline (Claus a. Howitz, B. 
17,1325).— PhNMe,EtT 3 . [81°]. Dark- violet hexa- 
gonal rhorabohedra (Geuther). — PhNMeoEtlj,. 
[50°]. Lustrous bluisll - green plates. — 
PhNMe^Etl,. [45°]. Violet-black plates. 

Eeferences, — Bromo-, Bromo - di - nitro-, 
Chloro-, Ohloro-nttro-, Iodo-di-, Nitro-, and 

NlTROSO-DI-METHYLANrLINE. 

DIMETHYLANILINE - AZYLINE v. Di- 
methyl-amido-bemene-kzo-dimcthylaniline, 

DI - MEtA YL - ANILINE -PHTHALEIN v. 

TBTRA-METHVL-DI-AMIDO-DI-PnUNYL-PHTnALIDE. 

METHYLANILINE STJLPHONIG acid V. 

MsTimiAMIDOBENZENB SULPllONlO ACID. • 

^-DIMETHYLANISIDINE V, 0-Dimethyl- 

AMIDO-PHENOL. 

METHYL- ANISOL is the methyl ether of 
Cbesol. ^ 

(B. 1)-METHYI.ANTHBACENE O.JI,, i,e. 
CH ^ 

C,H,^^^^C.H,Me[5 l]. Mol. w. 192. [203°] 

(Bdrnstein) ; [200°] (Hirukoff). Formed by dis- 
tilling er^f/iro-oxy-methyl-anthraquinone with 
zino-dust (Birukoff, B, 20, 2070). Formed also 
by boiling T50-meth^lanthraquinone with zinc- 
dust and ammonia, and splitting off w'ater from, 
the resulting methyl-hydroxanthranol by boiling 
with xylene (BSrnstein, B. 15, 1821). White 
plates. — ^B'0«lL^(NOs),OH : red needles. Gives 
9]|id{^Upn meth^l-anthra^uinone [167°] and 


Forms a di-bromo-methyl-anthraceno [148°]. 

Hexahydride Ci^lZ,,. [o/ 65°]. Formed 
by reducing the dilactone of benzophenone di* 
carboxylic acid with phosphorus and hydrio 
iodide (Gracbe a. Juillard, A, 242, 256). Plates. 
V. sol. alcohol, ether, and chlorof9rm. Passed * 
through a red-hot tube it yields a hydrocarbon 
[195 ']. On oxidation it yields methylanthra* 
quinono [154°]. 

(B. 2) -Methyl-anthracene 
CH 

C,H^<^^^^C«H4Me[]g 2J. [200°]. Occurs in 

coal-tar oil, and hence is present in crude anthra- 
cene and phenanthrene (Japp a. Schultz, B. 10, 
1049). 

Fonyiation, — 1. By passing di.tolyl-mothane 
through a red-hot tube (Weiler, B. 7, 1181). — 
2. By passing di-tolyl-cthane through a red-hot 
tube (0. Fischer, B. 7, 1191 ; 8, 675).— 3. Appa- 
rently occurs among the products obtained by 
passing vapour of oil of turpentine thremgh a 
red-hot tube (Schultz, B. 10, 84). — 4. By the 
action of zinc-dust at high temperatures on 
chrysophanic acid 0,4Hg0..(0H)2, on emodin 
C,4H,02(0H)3 (Liebcrmann,‘B. 8, 970 ; A, 183, 
163), on alo'm (in small quantity) (E. Schmidt, 
B. 8, 1275 ; Ar, Ph. [3] 8, 496), on the acid 
[4:1]CH3.C,H,.C0.C,H,.C02H (Gresly. A, 234, 
238), on abiotic acid (colophony), on gum benzoin 
(Ciamician, B. 11, 273), on chrysarobin (Lieber- 
mann a. Soidlcr, A. 212, 34), and on methyl-quini- 
zarin(Nietzki, B. 10,2013).— 6. By boiling phenyl 
xylyl ketone C<,H4.CO.OcH3Me2[l:2:4] for a long 
time (Elbs, J. pr. [2] 36, 472). The isomeric 
CjH5.CO.C6lI;,Me,/l:2:5] condenses on boiling to 
the extent of 10 to 20 p.o. to (B. 2) -methyl- 
anthracene ; dehydrating agents either stop the 
reaction or split off benzoic acid. 

Properties. — Yellowish plates (from alcohol). 
Sublimes in largo white plates, exhibiting blue 
fluorescence. SI. sol. alcohol, ether, and Hf^Ao, 
V. sol. CHC1.„ benzene, and CS.^. Chromic acid 
in HOAc oxidises it to anthraqui lone carboxylic 
acid [282°]. Cone. HNOj added to its alcoholic 
solution forms methyl -an thraquinone. Bromine 
in CS2 forms a di-bromo- derivative [166°] 
(Fischer), whicli yields, on further bromina- 
tion, a tetra-bromo- deriv;ative crystallising from 
toluene in needles. The picric acid com- 
liound molts at^[93°] (Gresly). 

Di-methyl-anthracone Cj^Hj^ ix* 

/CIL 

OJIA I >C,Il2Mc2. [71°J. (above 360°). VJ). 

\CH/ 

7*19. One of the products obtained by passing 
benzyl-mesityleno through a red-hot tube. Se- 
parated from the di-methyl anthracene [218°] 
which accompanies it in smaller quantity, by 
» Crystallisation from toluene, in which the com- 
pound, inelting at 71°, is extremely soluble. 
Further purified by means of its picric acid 
contpound (Tiouise, Bl. [2] 44, 180 ; .4? Oh. [6] 
6, 191). Wiiite needles, v. e. sol. cold benzene 
and toluene, m. sol. IJOAc and alcohol. On 
oxidation with CrO., in HOAc it yields di-methyl- 
anthraquinone [158"]. The picric acid com- 
pound forms long red needles. Forms a grey 
com|)ound with nitro-c^nthrac^p^. 
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Di-metliyl'antlmeeat 




tOgTTgM!oy 


[219^^. One of thei products of the passage of 
^nzyhmesitylene through a red-hot tube (Louise, 
Bl, [2] 44, 178). Rhomboidal plates, insol. cold 
f alcohol, si. sqI. ether, ligrom, and acetic acid, v. 
Bol. hot benzene and toluene. Forms small 
colourless leaflets when sublimed. ' Br in CS, 
forms a crystallised bromo- derivative.^ The 
picric acid compound crystallises fii red 
needles. CrO, in HOAc oxidises it to a di- 
methyl-anthraquinone [170®]. Forma a green 
compound with nitro-anthraoene. 
Di-methyl-anthracone 
OH 

OA<^l ^0,fl^e,[J:2:4]? C220“-226°]. 

Obtained by distilling with zinc-dust the tri-oxy- 
di-methyl-anthraquinone derived from m-xylene 
carboxylic acid, gallic acid, and H;,S 04 (Birukoff, 
B. 20, 871). Plates. Oxidised by CrOg to a di- 
methyl-anthraquinone [112°] 


yCH> 


Di-methyl-anthraoene 

[216°]. Obtained by treating a mixture of toluene 
(8 pts.), CS 2 (3 pts.), and chloroform (1 pt.) with 
AlOl, (2 pts.) (Elbs a. Wittich, B. 18, 348). With 
chromic acid it gives a quinono [102°]. Probably 
identical with the isomoride [219'^].^ 

Di-methyl-anthraeene 

[203°]. From [2:4;l]0,H3Me2.CO.0,H4.CO2H[l:2] 
by heating with red-hot zinc-dust (Gresly, A, 
234, 238). Plates. Possibly identical with the 
isomeride {220°-226°]. 

Di-methyl-anthraeene 

OA<fl ^]. [246^. Fonnedby 

'CH' 

reduction of di-methyl-anthraquinone [183°J 
with zinc-dust and NHj. White plates, with 
bluish-green fluorescence. Its picrate forms 
garnet-red neofiles, decomposed by alcohol (Elba 
a. Eurioh, JB. 20, 1363). 

Di-methyl-anthraoene 
.CHv 

OJH,Me<f I ^O^HjMe. [200°]. Formed from 

coal-tar xylene by chlorination at boiling tempe- 
rature, and subsequently hea^pg the resulting 
[3:1]0.H4(CH3)(CH2C1) with water at 210^ (Van 
Dorp, B, 6, 674). White fluorescent plates. 
Yields on oxidation with chromic acid a quinone 
[168°]. Br gives a di-bromo-di-methyl-anthra- 
cene [154°]. Perhaps identical with the follow- 
ing isomeride. 

Di-methyl-anthracene 

CH 

O.H,Me<^|^^^C,H,Me. [228°] (A.) j [282°] (S, 

a. 0.). Occurs in coal-tar (Zincke a. Waohen- 
dorff, B.' 10, 1481). Formed from toluene, A101„ 
and aoe^lene tetra-bromide (Anschiitz, A. 2.35, 
172). Prepared by acting on toluene with nQ.ethyl- 
ene chloride in presence of AlOl^ (Friedel a. 
Crafts, Bl. [2] 41, 828; A. Oh. [6] 11, 266). 
Beales. With OrO^ in HOAc it gives dimethyl- 
l^thraquiflone (160°], which forms 60 or^e 


solution in B.S& 4 v^ The piorio aoU epm 
pound orystauises in slender needles. 
Di-methyl-anthracene ^ 

methyl-anthracene dihydride, 

by distillation over 

red-hot zinc-dust (Anschutz, A. 236, 820), 
Greenish-yellow lammse (froin benzene) ; m. sol. 
benzene, si. sol. alcohol. Gives on oxidation di- 
methyl-anthraquinone [236°]. ^ ' 

s-Di-methyl-anthracene dihydride 

bromide, benzene, and AlCl, (Ansohiitz, A. 235, 
305). Yellow laminas (from alcohol). Sublimes 
in yellow needles. V. sol. benzene, CS 2 , and 
ether, el. sol. cold alcohol and glacial HOAc. 
Distillation over red-hot zinc-dust gives anthra- 
cene. Oxidation gives anthraquinone. Bromine 

in HOAc gives 0 which crys- 
tallises from toluene in needles. 

Picrate [174°]. 

ti-Di-methyl-anthraoene dihydride 

Formed by the ao- 
tion of HI and red phosphorus on dimethyl- 
anthron at 160° (Hallgarton, 

B. 21,2508), White crystals, sol. ether, benzene, 
and HOAo. 

/CH. 

Tri-methyl-anthracene 
[J:2;3:6]. [236°] (W.) : [248°] (G.)- Obtained 

by distilling * ^f-cumene-phthaloylio * acid 

C, iH 2 Me 3 .CO.C«H 4 .COjjH with zinc-dust (Gresly, 
A. 234, 239). Formed also by distilling tri-oxy- 
di-methyl-anthraquiilone [244°] over zinc-dust 
(Wende, B. 20, 868). Exhibits green fluores- 
cence. 

Tri-methyl-anthracene 0|,H,a t.e. 

[2:6:J] Q:3]. [227°]. 

Formed by boiling i-p-xylyl-ketoiSe 
CoHaMeyCO.OaHaMea for six hours, H^O being 
eliminated. Colourless plates, with bluish-green 
fluorescence. Sublimes below 100°; slightly 
volatile with alcohd. V. si. sol, cold alcohol, v. 
sol. ether. By CrO, and acetic acid it is oxidised 
to tri-methyl-anthraquinone [184°] (Elbs a. 01- 
berg, B. 19, 409; J.pr. [2] 86, 483). 

Totra-m^thyl-antnracene C|,H|,. [o. 280°]. 
A small quantity (*3 g.) is formed from m-xyleno 
(100 g.)t AljCle, and acetylene tetrabromide (An- 
schutz, A. 236, 173). CrO, gives a substance 
(tetra- methyl -anthraquinone?) which forms 
needles [c. 800°]. 

Tetra-methyl-anthracene (?). [280°]. From 
o-xylene, AlaCl,, and acetylene tetrabromide 
(Anschutz, A. 235, 176). Fluorescent needles. 

^ Tetra-methyl-anthraoene (?). [280°]. Formed 
‘'similarly fromp-xylene (A.). 

Tetra-methyl-anthraoene 
Formed by the action of methylene chloride in 
presence pi AlOl, on m-^t^tone, and in SQlhUff 
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quantity on ^^-cnmene (Friejel a. Crafts, A, Ch. 
[6] 111 268). Crystallises from benzene. Gives 
a dark-rea crystalline compound with picric acid. 
Cone. HaS 04 gives a yellow solution. CrO, in 
HOAo oxidises it to ^tra-methyl-anthraquinone 
[206°]. 

Tetra-methyl-anthracene dibromide 
O.H,Me<^gJ^®>O.H,Me. From tho corro- 

sponding tetra-mq/ihyl-anthracene dihydride by 
bromination (Anschutz, A. 235, 321). Yellow 
needles ; decomposes when heated, 
k Tetra-methyl-anthracene dihydride 

McO.H,<gJ^®®>C.H3Mo. [171°]. Obtained 

by the action of ethylidene chloride on toluene 
in presence of Al^Clg (Anschiitz, A. 235, 317). 
Pale-yellow trimetric laminas ; a:b:c = *675:1: *024 
(from alcohol and HOAc) ; v. sci. benzene, si. 
sol. HOAc, V. si. sol. alcohol, nistillation over 
red-hot zinc-dust gives di-metnyl -anthracene 
[244°]. Oxidation gives di - methyl - anthra- 
quinono [236°]. 

Picrate a,8H2„C,H,(N0,)30II. [165°]. Bed 
glistening ncodlcs. 

Hexa-methyl-anthraccno 0,^11, Mo^. [c. 220°]. 
One of the products of tho action of methylene 
chloride on ^/-cumene in presence of AICI3 
(Friedel a. Crafts, A. Ch. [6] 11, 272). Not vola- 
tile at 440°. Tho alcoholic solution gives with 
picric acid a brownish-black pp. [203°]. Cone. 
H^SO, forms a red solution, becoming oolourlcse 
after absorbing moisture. 

Iteferences.—Di’ buomo - methyl - anttiuacene 
and Amido-methyl-anthhacenk di hydride and 

DIDROMIDE. 

DI-METHYL-ANTHBACHRYSONE v , Tetra- 

OXY-DI-METIIYL-ANTIIRAQUINONE. 

DI-METHYL-ANTHJRACYL-AMINE v. Di- 

IfETHYL-ANTIinAMINE . 

DI-METHYL-ANTHBAELAVIC ACID v. Di- 

OXY-DI-METHYL-ANTHRAQUINONE. 

METHYL-ANTHKAGiHilOLS v. (1:2:3)-Tri- 

OXY-METnYL-ANTURAQUINONES. 

DI-METH YL-ANTHRAMINE 0, ,H„.NMe3. 

Di-mcthyUanthracylaminc. [155°]. Formed by 
heating tho methylo-hydrato. Thin golden 
plates. Soluble in alcohol with a green fluor- 
escence. 

Salts. — : colourless plates, decom- 
posed by water. — B'^TljCl^PtClj : yellow pp. 

Methylo-iodide 13'MeI. [215° uncor.]. 

Formed by heating anthramine with inctl^l 
iodide at 100°. Flat needlfts, sol. hot water, si. 
BoUcold, nearly insol. alcohol. 

M ethylo -chloride-platinum salt 
B'jMeaCloP^Cl^: yellow crystalline pp. 

Methylo-hydrate B'Me(OJ/) : strongly 
alkaline. Formed by the action of Ag.^O on the 
iodide ; on boiling tho aqueous solution it de- 
composes into di-methyl-anthramine and methyl 
alcohol (Bollert, B. 16. 1636). 

METHYI-ANTHBAKILIO ACID v. Amido- 

TOLUIO ACID. 

(JS. l).METHYI-ANTHBAQniN0NE 

i.*. O.H,<g°>C.H,Me[® l]. Mol. 

w. 229. [1640] (Graebe); [167°] (BirukoO)-| 
[176°] (BOmstein). Formed by oxidising (B. 1)- 
methyl-anthracene with CrO, and HOAo (Biru* 
koff, B. 20, 2070). Fdrmed also by oxidising 
Vofc.ra. 


(B. l)-methyl-anthracene hexahydride (Graebe, 

A, 242, 256). The same, or the following, 

methyl-anthraquinono a by-product in the 
preparation of anthraquinone (Wachendorff a. 
Zinoke, B. 10, 1485 ; Bernstein, B. 16, 1820). 
Small needles (from dilute HOAc). V, e. sol. 
alcohol and benzene. • • 

(B. 2)-Metliyl-anthraquinone 

A- tiesT (^'•)5 [ua«l 

(E.) [177°] (Bomer a. Link, B. 16, 695). 

Foimaticm. — 1. By warming an alcoholic 
solution of (B. 2) -methyl-anthracene with nitric 
acid, ppg. with water, and subliming (O.Fischer, 

B. 8, 675). — 2. In small quantity by boiling 

phenyl 7?i-xylyl ketone (Elbs, J. pr. [2] 36, 471). 
3. By wanning [lilJCHa.C^H^.CO.CJI^.COjH 
with H2SO4 at 170° for ten minutes (Gresly, A. 
234, 239). • 

Properties.— YeWo'vr needles. Sublimes in 
almost colourless noodles. V. sol. alcohol, benz- 
ene, and HOAc (II. a. L.) ; according to Fischer, 
however, it is si. sol. these solvents.^ Cone. 
H ,SO, forms a blood-red solution which b*ecomes 
violet on heating. When heated with zinc-dust 
it yields methyl-anthraceno [203°]. With fuming 
IPSO, it yields a disulphonio acid, which on 
fusion w’ith potash forms di-oxy-methyl-anthra- 
quinone (methyl-alizarin) [252°] (Fischer). 

Isomeride of Methyl-anthraquinone v, 
Metii.antiirene. 

Di-methyl-anthraquinono OjaHj.Pj f.a. 
CJI,<°°>C.IIjM 02[J:2:4] ? [158°]. Obtained 

by oxidising the corresponding di-methyl-an- 
thraenno [71°]. Formed also by heating benzoyl- 
mositylenic acid CBHj^.CO.CttHMo^CO.^ with 
PjO., and subliming the product (Louise, A. Ch. 
[6] 6, 193, 228 ; BL [2] 44, 181). Yellowacicular 
prisms (from chloroform-acetone) or noodles (by 
sublimation). Iiisol. water, si. sol. alcohol, sol. 
chloroform and acetone. With zinc-dust and 
KOH it gives an intense red colour. This di- 
methyl-authraquifione ought theoretically to be 
identical with those melting at 180° and 112° (v, 
infra ). 

Di-mothyl-anthraquinono OnHjjOj. [170°]. 
Obtained by oxidising di-methyl-anthracene 
[219°] with CrO, in HOAo (Louise, A. Ch. [6] 6, 
189; Bl, [2] 44, 180). Yellow needles (from 
alcohol). With zinc-dust and KOH it gives a 
characteristic red tint, which disappears an 
heating. ^ 

Di-methyl-anthraquinone 

C.n.<^^>C,n,Mo,[J:3:4]. [183°]. 

Obtained by heating o-xylyl-phenyl-ketone* 
carboxylic acid (o-xyloyl-o-benzoio acid) 
[3:4:l]0„n.,Mc.,.C0.C,.H4.C0.3H[l:2] with cono. 
K,SO,. By UNO, (S.G. 1*2) at 220° it is oxi- 
dised to anthraquinono-di-carboxylio acid [340°] 
'(Elbs a. Enrich, B. 20, 1361). 
Di-m’^hyl-anthraqainone 

. O.H,<°g>CAMe,[J:2:4]. [180°]. 

Formed by heating w-xylyl-phenjrl-ketone- 
o-carboxylio acid (m-xyloyl-o-benzoio acid) 
[2:4;l]0«H3Mej.C0.C«H4.C0aH[l:2] with cone. 
HgSOa ; the yield is 60 to 70 p.o. of tho theo- 
retical (Gresly, A. 284, 240 ; Elba a. Qiinther, 
B* 20, 1864). Bmall needlesi si. sol. benaeuo 

U . 
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and alcolipl. By dil. IlNOj it is oxidised to 
anthraquinone m-di-carboxylic acid [above 330°]. 
Reduced by zinc-dust and ammonia to a hydro- 
carbon [85°] which forms with picric acid 
reddish-brown scales [135°]. 
Bi-methyl-anthraqainone 

by warming [4:l:x]C,n,Mc,.CO.C.n,.COJI[2:l] ' 
with cono. H^SO^ at 120^ (Gresly, A. 234, 240). 
Di-methyl-antliraquinono 

C.H,<^^>CAMe.,[J:2:4]?' [112'’]. Obtained 

by oxidising the di-methyl-antliracene [220°- 
226°] (Birukoff, B. 20, 871). 
Li-methyl-anthraquinone 

O.H.<co>CAMe,. [1020]. Obtained by 
oxidising di-methyl-anthracene [216°] (Elbs a. 
Wittich, B. 18, 318). 

Bi-methyl-anthiaquinono 

C.H,Me<^^>C,HjMe. [236°]. Formed by 

oxidation of di-mcthyl-anthracene [244°]. Pale- 
yellow needles, si. sol. HOAc, v. si. scd. alcohol 
(Anschutz, A. 235, 321). 
Di-methyl-antfcraquinone 

O.H3Me<°Q>C.H,Me. [155°]. Obtained by 

oxidising the di-mcthyl-anthraceno occurring in 
coal-tar xylene (Wachendorff a. Zincke, if. 10, 
1482). Small light-yellow needles (from dilute 
alcohol). May bo sublimed. M. sol. alcohol, 
ether, and HOAc. 

Bi-methyl-anthraquinone 

O.HjMe<°Q>CAMo. [100°]. Obtained by 

oxidising thcdi-mcihyl-anthracene formed from 
toluene, methylene chloride, and AlCl^ (Fricdel 
a. Crafts, A. CIk [6] 11, 2G6). Forms an orange 
solution in HjSO^. Probably identical with tlie 
preceding. 

fri-methyl-anthraquinone 
CA<°Q>C.nMe,. [Me:Mc::ito=. 1:2:4]. [1C1°]. 

Formed by warming i|/-cuminoyl-benzoic acid 
CA^de;,.CO.CflH^.C02H for a short time with 
cono. H.^S04 (Gresly, A. 234, 210). Needles. 

Tri-meihyl-anthraquinoD e 

[3:5:J Jc.H,Mo,<°°>CAMc[J:3] . [184°]. 

Formed by oxidation of the tri-methyl-nnthra- 
cene obtained from di-jp-xylyl ketone (Elbs a. 
Olberg, B. 19, 409). 

Befcrences. — Amtdo-, Nitko-, and Oxy- 

METHYL-ANTrrnAQTJINONKS, 

METHYL-ANTHEAQXriNONE CARBOXY- 
lICACIOO„H,oO,».e.CAMe<c°>CACO»H. 
[246°]. Occurs among the products of the oxi- 
dation of coal-tar di-methyl-anthraccne by CiA], 
in HOAo (Wachendorff a. Zincke, P. 10, 1483). 
Small needles (by sublimation) ; v. sol. hot 
alcohol'. * 

Di^nethyl-anthraqninone earboxylio acid 

C„H,.0,i.e. O.H.<°^C.H,Me,.CO,H. [240°].' 

Formed by heating tl^-ouminoyl -ben zoic acid 
C,H,Me,.CO.C,H..CO,Hr2;13 with fuming H^SO^ 
A. 234, 241). 8xn^ needles. V. sol. 


c 

alkalis, si. sol. algohol and benzene. May b« 
sublimed. 

DI-METHYL-ANTHRAEUFIE v.^’Di-oxy-dx. 

METHYL-ANTHBAQUIMONK. 

BI - METHYL - ANTBQRONE 

by ‘b. 

action of Mel and KOHAq on anthranol (Hall- 
garten, B. 21, 2508). Transparent crystals, v. 
sol. benzene, ether, si. sol. petroleum ether. 
Converted by the action of HI and red phos- 
idioms into di-methyl -anthracene dihydride. 
METHYL-ABBTJTIN v. Arbutin. / 

METHYL ARSENATE McsAsO.. (214°). 
S.G. ^ 1*559. Formed from Ag,As04 and Mel 
(Crafts, BL [2] 14, 99). 

METHYL AESENITE Me,A80.. (129°). 

S.G. w 1*428. V.D. 6*01. From AsCl, and 
NaOMe (Cfafts, Bl. [2] 14, 104). When 
arsonious acf.l is dissolved in aqueous NaOII 
and treated with alcoholic Mel the product is 
not mono-methvl arsenite but methane arsonio 
acid CH,.A80(6 h )2 (Klinger, A. 249, 149; c/. 
vol. i. p. 317). 

METHYL-AESINE v. Organic Arsenic com- 

POUNDS. 

METHYL-ATEOLACTIC ACIB v, Oxy-tolyl- 

PROPIONIC ACID. 

METHYL-ATEOPIC ACIB v. Phenyl-cro- 

TONIC ACID. 

WETHYL-AURIN a^oHjAaq- A by-product 
in the preparation of aurin (Zulkowsky, A. 194, 
131; ^02, 210; M. 3, 470). Brick-red crystals 
with green lustre (from 60 p.c. alcohol). Its al- 
coholic solution is yellowish-red, and becomes 
crimson on addition of alkalis. It loses aq at 
100°, but does not melt below 200°. HCl added 
to its dilute alcoholic solution ppts. CjaHasClO, 
as red crystals with blue reflex. On heating 
with wrator in sealed tubes at 246° methyl -aurin 
is split up into p-cresol and di-oxy-benzo- 
plicnone. Alkaline KMnO^ oxidises methyl- 
aurin to C,J1,,0.,. Potash-fusion forms 2?-oxy- 
btuizoic acid. Zinc-dust and HOAc reduce it to 
methyl-leucanrin CaoHiaOs, which crystallises in 
long colourless needles. ILSO4 forms red crys- 
tals of JESO4 which are blue by re- 

Ih cted light. Bromine in IIOAo^forms crystals 
of C-joH, J3r,OaHBr aq, which have a steel-blue 
reflex. 

METHYL-AZELAlC ACIB v. Octane m- 

fCARUOXYLIC ACID. , 

METHYL-BIAZO- COMPOTJNBS V. 2>i-Azo- 

COMPOUNDS. ** 

TETEA-METHYL-TETEAZONE C4H„N4 i.e. 
(CIIj),N.N:N.N(CH,),. (130°). Prepared by 

the oxidation of dimethyl-hydrazine in ethereal 
solution with HgO (Kenouf, B. 13, 2173). Oily 
fluid. Explodes ^yith violence if heated above 
130°. Alkaline in reaction. Reduces AgNO, to 
a silver mirror. It is decomposed by boiling 
aqueous acids into dimethylamine, methylamine, 
formic acid, and nitrogen. 

Salts. — The picaate B'0*Hj(NO3),OH 
forms yellow prisms. V. sol. water, si. soL 
alcohol. The other salts are also easily soluble 
in water. 

METHTL-iso-BAEBITBItlO AOIB 
Fomed by treating nitrb-methyl-araoil 
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CO<^2*^0>OJSIO, Trith'tin and HCa (Leh- 

mann, A, 253, 80). Needles, v. sol. cold water. 

Di-methyl-barMturic acid v. Di-metUyl deri- 
vative of Barbitubio asid, vol. i. p. 439. 

HETHYL-BENZAMIDES v. Benzoyl dcrwa-^ 
lives of Metiiylamineb. 

METHYL-BENZENE v. Tolubnb. 
Di-methyl-benzene v. Xylenb. 
Tri-m6thyl-benattnev.4'-Cuu£RE,M£siTTLENB, 
and HEMIMELrilTlIENB. 

Tetra-methyl-benzene v. Dubene. 

^ Penta-methyl-bonzene 0,,H,a i.c. OJTMe^. 
Mol. w. 148. [52^]. (231° i.V.). V.D. 6-27 (calo. 
6-12). H.F. 31,900. H.0. 1.564,100 (Stohmann, 
Kleber, a. Langbein, J, pr» [2J 40, 83). One of 
the products of the action of MeCl on benzene 
or toluene in presence of AlCl^ (Friedel a. Crafts, 

A. Ch, [6] 1, 472; Ador a. Killietf B. 12, 332). 
Formed also in like manner by g-lie action of 
MeCl and AlCl^ on tri*methyl*bcnzcnos at 100°- 
110°; the fraction (220°-235°) on crystallisation 
from alcohol deposits C<,Me« first, and the penta- 
methyl-benzene remaining in the mother-liquor 
may then be purified by means of its sulphamide 
(Jacobsen, B. 20, 890). Ponta-metliyl-benzcno 
is a by-product in the formation of tetrainethyl- 
benzcne by the action of Mel and AICI3 on 
if/-cumone (Claus, J. pr. [2] 38, 231). 

Properties, — Flat prisms ; v. 0. sol. alcohol. 
Eeactions, — 1. Bromine in CHCl^ forms 
C,Me,Br. [103°] (292° i.V.) (F. a. C. ; Jacobsen, 

B. 20, 898). - 2. AgNO., and vapour of Br forms 
di-bromo-c-dnreno [202°] (Gottschalk, B, 20, 
3288).— 3. CI8O3H forms the sulphone and 
sulphoohlorido (Jacobsen).— 4. Cold conc. IIaSOi 
does not form the corresponding sulphonic acid, 
but yields c-tetra-inethyl-bcnzene sulphonic acid 
and hcxa-methyl-bonzeno (J.). — 6. KMnO, forms 
benzene penta-carboxylic acid (F, a.C.). — 0. Fum- 
ing nitric acid forms di-nitro-c-tetra-mcthyl- 
benzene [178°] (Gottschalk^. 20,3287). Dilute 
nitric acid noting on its solution in benzene pro- 
duces tetra-methyl-benzoio acid [105°]. — 7. Heat- 
ing with AlCl, forms isodurene, 0„MOfl, and 
other hydrocarbons (Jacobson, B. 18, 340). — 
8. Cl.CONHa and AlCl^ convert C^HMe, dissolved 
in CS,j into the amide of penta-methyl-benzoio 
acid (Jneobserv B, 22, 1219). 

Piorio acid compound 

C. HMe,0,H3(N0j30H. [131°]. Golden-yellow 
prisms. 

Hexa - methyl - benzene P,*H,9 i.e, 

Mol. w. 102. [164°] (F. a. 0.); [100°] (J.). 

(204^. S. (95 p.c. alcohol) -2 at 0°. V.D. 5'73 
(calo. 6-61) (F. a. OJ ; 6*58 (H.). H.C.v. 1,709,000. 
H.C.p. 1,712,200. H.F. 30,800 (Stohmann, Kleber, 
a. Langbein, J. pr, [2] 40, 84). • 

Formation, — 1. The final product ^f the 
action of MeCl on benzene or toluene in the 
presence of AICI3 (Friedel a. Crafts, A. Oh. [6] 1, 
407 ; 0. E, 91, 267 ; Ador a. Billiet, B. 12. 332).— 

2 . From o-di-ohloro-befuzene, MeCl, and AlCl,at 
100° (Friedel a. Crafts, A. Ch. [0] 10, 411).— 

3. A Dy-product in the formation of (1, 2,3,4)- 
tetra-methyl-benzene^ by the action of Mel and 
Aid, on t|/-oumoDe (Claus, J,pr, [2] 38, 231). — 

4. By heating dimethylaniline methylo-iodide at 
330° (Hofmann, B. 5,721).— 6. Said to be apro- 
duct of the action of fused EnOl, on sugar (C. /. 
n mi D. P. /. 237, 145)w-e. Formed m % 


by-product in the preparation of oumidine by 
heating xylidine hy^ochloride with methyl alco- 
hol; also in small quantity by the action of 
methyl alcohol at a high tenlperature on aniline 
hydrochloride (Hofmann, B, 13, 1729). — 7. By 
dropping methyl alcohol upon strongly-heated 
ZnCl, (Le Bel a. Greene, Am. 2, ''21). — 8. By * 
pouring acetone upon fused ZnCl, (H. Greene, 
O, E, 87, 931).— 9. By shaking orotonylene 
CMe:QMo with H3SO4 (3 pts.) diluted with crater 
(1 pt.) (Favorsky, J, [2] 37, 384 ; Lwoff a. 
Alm4dingen, BL [2] 37, 493).— 10. Together 
with other products by the prolonged action of 
cone. H^SOj upon durene (Jacobsen, B, 19, 
1211). — 11. A product of the action of cold cone. 
H-SO, on penta-methyl-benzene (Jacobsen, B» 
20. 901). 

Colourless plates (from alcohol) 
or prisma (from benzene) ; insol. water, si. sol. 
cold, V. sol. hot, alcohol, v. sol. benzene. Forms 
iridescent plates on sublimation. Does not dis- 
solve in cone. 

Eeactions, — 1. Bromine at 100^ ^yields 
C.,H,,Br3 [255°] (F. a. C.) ; [227°] (H.).- 
2. KMnO, oxidises it at a low temperature to 
mellitic acid. — 3. Dilute nitric acid yields c-tetra- 
methyl-benzene dicarboxylio acid (Jacobsen, B. 

22. 1216) .— 4. IVlien heated with AICI3 at 200° 

a gas is given off and penta-methyl-benzene, 
durene (Friedel a. Crafts, 0, E, 100, 692), iso- 
durene, tri-methyl-benzencs, xylenes, toluene, 
and benzene are formed (Jacobsen, B. 18, 339). — 

5. PCI5 forms hexa-cbloro-hexa-methyl-bonzone 

(a.t).). . 

Picric acid compound 
C,Me„CcH.,(N02),OH. [169°]. Golden plates. 

METHYL-BENZENE CAEBOXYLIC ACID v, 
Toluio acid. 

Di • methyl - benzene carboxylic acid t;. 
Mesitylenic and Di-metiiyl-benzoic ac:ids. 

Trl • methyl - benzene carboxylic acid v. 
^-CUMINIC ACID. 

Methyl-benzene dicarboxylio acid v. Uvmo 
ACID, Methyl-isoputhalio acid, Methyl-tbbeph- 
THALio ACID, and Toluene dicarboxylio acid. 

Di-metbyl-benzene dicarboxylio acid v, Di- 

METHYL-ISOPIITIIALIO and Dl-METHYL-TBREPH- 
TnALIO ACIDS, 

Tri-methyl-benzene dicarboxylio acid 
0gHMe3(C02H).,. Obtained by oxidising 
CgHMes.CO.C^Hj with KMnO, in alkaline solu- 
tion (Ador a. Meyer, J. 1879, 662). Needles 
(from water).— Ba'A"aq. Slender needles ; alfaoBt 
in sol. water. 

Tetra-methyl-benzene dicarboxylio acid 
OgMe,(CO,H)3 [6:5:4:3:2:1]. [249°]. Formed by 
boiling CgMe, with dilute HNO, (Jacobsen, B, 

22. 1216) . Small needles (from hot water) or 
prisms (from oloohol). Yields o-durene when 
distilled with lime.— BaA'j2aq. 

DI-METHYL-BENZENE GLYCOL Dx-ii* 

OXY-XYLEN-I. 

METHYL-BENZENE 8DLPHIKI0 ^OID v* 
Toluene sulphinic acid. 

Tri-methyl-benzene sulphinio aeld 

,0,H3Me3(SO,H) [1:8:4:5. [98°]. Long needli^ 
(from water). — ^NaA'. — BaA'.. S. 5 at 7°« 
plate8.-AgA' (^off, B, 11, 82). 

KETHTL-BSNZEirS SULPHONIO v. 
ToLinna iumoKio aoxD. 

tS 
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METHYL-BENZENE 

XH-metliyl-beni^ne sulphonio acid Xtlehb 

•ULPHONIO ACID. 

o-Tri'inethyl benzede inlpbonio acid 

OaHgMejfSOsH) Heniimellithcna 8 ul - 

phonic acid. Formed by sulphonation of hemi- 
, melliwhene pacobsen, B. 15, 1858; 19, 2517). 
Crystallises^ from dilute H^SO^ in six-sided 
plates or tables (containing aq). — NaA'aq: 
tables, V. sol. hot, m. sol. cold, water. — *BaA',: 
brittle plates, v. el. sol. water. , 

Amide C^H^MesSO^NHj. [19G®]. Prisms 
or needles. Less soluble in alcohol than the 
amide of if'-cumene sulphonic acid. 

Isomerides v. <|^-Cumkne sulphonio acid and 
Mebitylene sulphonio acid. 

Tetra-methyl-benzene sulphonio acid v. 
Durene sulphonio acid. 

Penta-me^hyl-benzene sulphonio acid 
0,,Me^S0aH. Obtained by treating penta-methyl- 
benzene with GlSOyH and treating the product 
with NaOH to convert the C^MeiSO-^Cl first 
formed into CaMeaSOaNa (Jacobsen, B, 20, 899). 
In tbs action of GISO^H on CaMe^H a sulphone 
[98*6°], crystallising from petroleum -ether in 
needles, is also formed. The free acid, liberated 
by shaking the sodium salt with light petroleum 
and H^SO^, at once undergoes hydrolysis, 
CfHMea dissolving in the petroleum. 

Salts. — A'Na ; tables (from neutral aqueous 
solution) or plates (from hot, dilute, NaOH) ; si. 
sol. cold water,m. sol. hot water, insol. cold, dilute 
NaOH. — A'K : plates (from hot water). — A'.Ha : 
plates, V. el. sol. hot water.— A'.^Ca : plates. — 
A'Ag : plates, v. si. sol. cold, m. sol. hot, water. — 
A'aCu: greenish-white tables ; si. sol. water. 

Chloride. [82®J. Plates (from EtOH), or 
prisms (from Et.^0) ; v. sol. EtOH and Etp. 

Amide, [186°]. Prisms ; v. e. sol. hot, m, 
aoL cold, EtOH ; insol. water. KMnOi produces 
a Bulphamic acid [c. 205°]. 

METHYL . BENZOLYCOCYAMIDINE v, 
Benzoreatinine. 

C METHYL-BENZGILYCOCTAHIKE v. Benz- 

CREATTN. 

TETRA-METHTL.BENZIDINE v. Tetka- 

METHTL-Dl-p-AmDO-DIFHENYL. 

KETHYL-BEKZIL v. Phenyl tolyl dike- 

aONE. 

METHYL-BEKZOIC ACID v. Toluic acid. 
Di-methyl-benzoio acid C^HiqO, is. 
CANcz^GO^H [6:2:1]. m-Xylene c-carhoxylic 
acid. [97°- 99®]. Formed by fusing potassium 
m-xylene c-sulphonate with sodium formate 
(Jacobsen, B, 11, 21). Short needles (from 
water). Forms w-xylene when distilled with 
lime. 

Di-methyl-benzoio acid 

0tHgMe2.C02H [4:2:1]. m^Xylem i-carhonjUc 
acid. Xylylic acid, Xyloic acid. [126°]. 
(267°) at 727 mm. , 

Formation.—!. By the oxidation of i#»*cumefie 
by dilute nitric acid, being separated from the 
accompanying O^H^Me^GO^H [5:2:1] through 
the greater solubility of its Ga salt (Fittig a. 
Laubinger, A. 151,269).— 2. By treating bromo- 
m-xylene with sodium and GO^ (Kekul4, A. 187| 
186).— 8. By warming its nitrile with H^SO* 
(86 p.o0 and heating the resulting amide with 
fono. HOIAq at 170® (Bimkoff, B. 20, 871 ; A. 
^•40. 286),- 4. By heating its diphenylamiue 


SULPHONIO AOtD. 

with HCLAq {v. infra),—^. By decomposing iti 
chloride {v. infra) with water. f, 

Prqpcrftes.— Slender needles (from water) or 
monoolinic prisms (from alcohol). May be sub- 
limed. Almost insol. co^d water, si. sol. hot 
water, v. sol. hot alcohol. Gives m-xyleno when 
heated with lime. Ghromic acid mixture oxi- 
dises it to CflH,Me(CO,H)a [3:1:4]. 

I Salts. — CaA '3 2aq: monoolinic prisms, T« 

sol. water. — BaA'.^8aq ? — AgA'. 

Chloride C^Il^Me^.COCl [25-5°]. (235°). 
Formed by passing COGl, into w-xylene con- 
taining AlGl,, and heating to 100° (Ador aif 
Meyer, B. 12,‘ 1968). 

Amide CaHjMe.^.CONH 2 . [180°]. Formed 
by warming the nitrile with 1LS0| (85 p.o.). 
Formed also by the action of NHj.COCl on 
Dt-xylene in presence of AlOl, (Gattermann, A. 
244, 53). Farmed also by passing gaseous HCNO 
and HGl gas^into w-xyleno containing AlCl, on 
the water-bath (Gattermann a. Kossolymo, B. 
23, 1196). Long shining needles (from water). 
Almost insol. cold water, v. sol. alcohol. 

il7iiZideC,HaMe,.CONHPh. [138-6®]. Crys- 
tals, v. si. sol. hot water. 

Diphenyl amide C^HaMe.CONPhn. [142°]. 
Formed from j)i-xylene and NPha.COCl in pre- 
sence of Aids (Lehman n a. Bonhoffer, B. 20, 
2120). Monoolinic crystals, v. e. sol. hot alco- 
hol, IlOAc, and chloroform, si. sol. hot ether, v. 
si. sol. hot petroleum-ether. 

iVifriZfl CJiaMeaGN. [25°]. (221°). S.G. 
12 *9871 (Hinriclisen, B. 21, 3082). V.D. 4-64. 
Formation. — 1. By heating the formyl deri- 
vative of w-xylidine with zinc-dust; the yield 
being about 12 p.o. (Gasiorovsky a. Merz, B. 18, 
1012).— 2. By distilling the corresponding 
PO(OC 6 H 3 Me.,), with KCy; the yield being 
15 p.c. (Krcysler, B. 18, 1713). — 3. Fromw-xyli- 
dine by Sandmeyer’s reaction (Birukoff, B. 20, 
871). Properties . — Triclinic crystals (from dilute 
alcohol). Volatile ^with steam. Yields benzyl- 
di-mcihyl-amine on reduction. 

Amidoxim G,H,Me,C(NHJ:NOH. [178®]. 
Xylenyl-amidoxim. Formed by the action of 
hydroxylamine on the nitrile at 86° (E. Oppen- 
heimer, B. 22, 2143). White needles, v. sol. 
alcohol, ether, chloroform, and hot water, si. sol. 
cold water. Beactions. — 1. EtI acting on itsNa 
derivative forms CanjMej.C(NHjj):NOEt which 
crystallises in white needles, [172°], v. sol. alco- 
bol, ether, chloroform, benzene, and boiling 
s water, si. sol. cold water. Excess of HCl con- 
vertsthe ethyl derivative into CJIjjMejCCbNOEt, 
a yellow aromatic oil. — 2. Chloral forms u com- 
pound CCI,.GHO(0«H3Me,.C(NH,):NOH) [112°] 
crystallising in white scales, sol. alcohol and 
ether but decomposed by water and dilute acids. 
3. ClGO^jEt acting on the amidoxim in chloro- 
form forms C«H 3 Mej.C(NH,):NOCO.^t [148®] 
which crystallises in white needles, v. sol. alco- 
hol, ether, and chloroform, si. sol. ligroin. It if 

converted by heat into 

which crystallises in needles [182®], v. sol. al- 
cohol and ether.— 4. Pofhesium cyanate acting 
on the hydrochloride of the amidoxim forms 
C«H 3 Me,.G(NOH).NH.CO.NH, [163°] which 
crystallises from dilute alcohol in white soalett 
and forms an unstable platinoohloride.- 

Phenyl cyanate at 100° reacts forming 
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0,H,Me^0(N0H).NH.00.NHPh [138°] which 
orTStallise^ from alcohol in light-yellow scales, 
■01. acids, alcohol, ether, chloroform, benzene, 
and hot water.— 6. Phenyl thio-carhimide at 
100° forms C,H«Ve2.C(NOH).NH.CS.NHPh 
[160°], sol. alcohol, ether, benzene, boiling water, 
and acids.— 7. Heating with Ac.^0 forms the 

azoxim 0«H,Mc,^.C<^^^^0.CH, [89°].— 

8. Succinic anhydride forms the azoxim 
0„H3Mej{.C<^^^^C.CHj.CH2.COj^ which forms 

^ong white needles, [112°], v. sol. alcohol, ether, 
benzene, CHGI3, and hot water, and yields crys- 
talline salts. 

Acetyl derivative of the amidoxim 
03 H,Mo 2 .C(NOAc)NH 2. [189°]. Small white 
needles, v. sol. alcohol and chloroform, si. sol. 
ether (Oppenheimer, B, 22, 2446). * 

Beneoyl derivative of th| amidoxim 
C.H,Me2C(NOBz)NH3. [168°]. Wliite crystals, 
▼. sol. alcohol, ether, and chloroform, si. sol. 
water and ligroin. Converted by heat into 

0BH3Me2.0^^^^C.03H3, which crystallises in 

faintly yellow scales, v. sol. alcohol, ether, and 
chloroform, volatile with steam (Oppenheimer, 
B. 22. 2441). 

Di-methyl-bonzolo acid 0^H,Me2.C02H [5:2:1]. 
^•Xylene carboxylic acid, [132°]. (268° i.V.). 

Formation,--!, From bromo-j)-xylene by 
treatment with ClC0.3Et and sodium-amalgam, 
the resulting ether being then saponified (Jacob- 
sen, B, 14, 2111). — 2. By oxidation of methyl 
xylyl ketone CH3.CO.C,H3Me2 [1:2:5] by dilute 
HNO3 or by KMnO^ (Claus, B, 18, 1858; 19, 
8183).— 8. From its amide. 

Properties, — Large needles (from alcohol) ; 
V. si. sol. hot water, v. e. sol. alcohol. Volatile 
with steam. Yields C«H3Me(C03lI)3 [2:5:1] on 
oxidation. 

Salts. — CaA'3 2aq: crusts, m. sol. water. — 
BaA'2 4aq : small needles. 

Amide OttH3Me3.CONHjj. [180°]. Formed 
by the action of Cl.CO.NH.^ (or of HNCO and 
HCl) on jp-xylone in presence of AlCl, (Oatter- 
mann, A. 244, 64 ; B, 23, 1199). Colourless 
needles {from water) ; m. sol. hot water ; v. e. 
Bol. alconol. 

Di-methyl-nenzoic acid C„H3Mo2.C02H [3:2:1J. 
o-Xylem c-carhoxylic acid, Hemimellithylic acid, 
[144°]. Formed by the oxidation of hemi-mel- 
lithene C^HaMe., [3:2:1] by dilute nitric acid 
(Jacobsen, B, 19, 2518). Bfisms (from hot al- 
cohed) or plates (from dilute alcohol). Volatile 
with steam; v, si. sol. hot water, insol. cold 
water. Yields o-xylene when distilled with lime. 
CaA'.aq. Long prisms, m. sol. cold* water. 

Di-methyl-benzoic acid C,H3Mo...C03Ti[4:3:l]. 
o-Xylene t-carboxylic acid. [105°]. Obtained 
by boiling its amide for 2 days with caustic 
potash solution. Formed also, together with 
the isomeric m-xylem i-carboxylic acid [126°] 
(v. supra), by oxidising i|»-oumene with dilute 
HNOg (Fittig a. Laubinger, A, 161, 275). Its 
ether is formed hf the action of sodium- 
amalgam on a mixture of bromo-o-xylene and< 
ClCOgEt (Jacobsen, B, 17, 2374). Prisms (from 
alcohol); almost insol. cold water, v. si. sol. 
boiling water, ▼. ei sol. alcohol. Gives o-xylene 
when distilled with lime. Gives C«H3Me(0O,H), 


[8:4:1] on oxidation with dilute nitric acid.-^ 
CaA'2 3.Jaq. Needles. — BaA"2 4aq. Needles, ▼. 
sol. water. • 

Amide C3H3Me2.CONHj. [181°]. Formed 
by the action of NHL.COC1 ono-xyleno in presence 
of ACI3 (Gattermann, A, 244, 52). Long shining 
needles (from water). The amide obtained from * 
o-xyleno, gaseous cyanic acid, HCl, and AlCl, 
melts at 165° (Gattermann a. Kossolymo. B. 23. 
1199)., ’ 

Diphenylamide C3H,Me2.CONPh2, [136°]. 
From NPh2.COCl, o-xylene, and AICI3 (Lellmann 
a. BonholTer, B. 20, 2119). Small prisms ; v.soL 
hot alcohol, si. sol. ether and ligroin. 

Nitrile C^HaMe^.CN. (232°). V.D. 4-61. 
Formed by fusing potassium o-xyleno sulphonate 
with KCy (Jacobsen, B, 11, 23). Formed also 
by heating the corresponding xylenyl phosphate 
PO(OC3H3Me2)g with KCy, the yield being 20 p.c. 
(Kreysler, B. 18, 1711). Liquid, miscible with 
alcohol and ether. 

Di-methyl-benzoio acid C3H3Me.2.C02H [6:3:1] 
is described as Mesitvlenic acid. * , 

Di-methyl-benzoic acid C3H3Me2.CO.2H ? 
Lauroxylic acid, [166°]. Produced by the ac- 
tion of dilute nitric acid on laurene C,,H,j 
(Fittig, Kobrich, a. Jilke, A, 145, 161). Hard 
nodules (from alcohol). Nearly insol. cold, sl. 
sol. boiling, water, v. sol. alcohol. Yields acetic 
acid on oxidation with chromic acid mixture. — 
BaA2 4aq. Concentrically-groupcd needles, v. 
sol. water. — CaA'^ 4aq. AgA'. White pp. ; may 
be crystallised from water. 

Tri-methyl-benzoic acid v, if^-CuMiMio Aon>. 
Another tri-methyl-benzoio acid, Hemimellithene 
carboxylic acid, is described as c-Cuminio acid. 

Tetra - methyl - benzoic acid CgHMe^COjjH 
[6:4:3:2:1]. [1G5°] (G.) ; [150°] (C.). (c. 270°). 
Formed by oxidising pcnta-methyl-benzene, dis- 
solved in benzene, with dilute nitric acid (Gott- 
schalk, B, 20, 3286). Formed also by oxidising 
tetra-raethyl-phenyl methyl ketone or tetra- 
methy 1-phenyl -acetic acid with KMnO^ (Claus, 
J, pr, [2] 88, 234). Needles (G.), m. sol. diot 
water, v. e. sol. alcohol, ether, benzene, CS.^, and 
chloroform (C.). Its alkaline salts are very 
soluble. The Ag salt is v. sl. sol. water. The 
cupric salt forms light -green plates. — 
BaA^2aq. Plates or nodules, v. sol. water and 
alcohol (G.).— BaA'2 6aq (C.).— CaA'^ 3aq (C.).— 
NaA' 3aq. 

Tetra-methyl-benzoio acid C^HMe^.CO-^H 
[6:4:3:2:1]. Formed by oxidising the correspond- 
ing C,HMe,.CO.Cn3 with KMn04 (Claus a. 
Foccking, B. 20, 8103). Yellow liquid, not 
solidified at 0°. 

Tetra-mothyl-benzoic acid C3HMe4.CO.3H 
[C:5:3:2;l]. [109°] (C.a.F.); [112°] (G.). Formed 
by oxidising the corresponding C3HMe4.CO.CH3 
with KMn04 (Claus a. Foecking, B, 20, 3103). 
!(^ormcd also by boiling its amide for several days 
vith alcoholic potash (G.). Plates. 

Amid% C,HMo 4.CONH3. [178°]. From 
durene, ClCONHs, and AlCl, (Gattern|pin, A. 
244,* 55). Shining plates (from dilute alooholL 

Tetra-methyl-benzoio acid C3HMe..CO^. 
[179°]. From durene, COC4« and AlClg, ue pro- 
duct being decomposed by water (Jaoobsent B. 
22, 1223). Also from C3HM64.CO.O«H^ <tnd 
KMDO4 (Meyer a. Ador, J, 1879) 662). Must be 
identical with one of the three prqceding acids, 
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probably with that of Goltschalk. Large plates 
(from dilute alcohol) « v. si. sol. cold water. Vo* 
latile with steam. iSlay be distilled. Cone. 
HOlAq at 210® yields durene and COa.— CaA'j. 
Short prisms, si. sol. hot water.— BaA'.j4aq. 
Small plates (from hot water). 

Methyl ether C,ime,,CO,MQ. [59®]. (2G9® 
i.V.). Plates (Jacobsen, B. 22, 1223). Saponified 
by alcoholic potash at 210 ®. 

Nitrile -C,HMe 4 .CN. p7®]. Formed by 
distilling tetra-methyl-benzoic acid with PbCy^ 
(Jacobsen, B , 22 , 1224). Needles, y. e. sol. al- 
cohol. Split up by HCl at 215° into durene and 
COy A crystalline nitrile C<,H(CHa),.CN [69°], 
(260°), probably identical with the last is formed 
by the isomeric change of the carbamine derived 
from duridine (q. v.) by distillation. It is very 
stable towards HCl, by which it is not saponified 
to the acid, but at 250° it decomposes with 
formation of tctra-methyl-benzene (Hofmann, 
B. 17, 1914). 

C«HMe,.CONH 2 . [173®]. Formed 
by passing gaseous cyanic acid and HCl into 
durene containing AlClj at 100° (Gattcrniann a. 
Rossolymo, B. 23, 1199). It is probably the 
amide of the acid [179°], but has not been fully 
examined. 

Fenta - methyl - benzoic acid CaMevCOjH. 
[210*6®]. Formed from pcnta-metliyl-];enzeno, 
GOGI 2 , and AICI 3 at 0°; after a fortnight the 
product is exposed to moist air and then treated 
with water (Jacobsen, B. 22, 1220). Needles 
(from water) or prisms (from 70 p.c. alcohol) ; 
V. si. sol. cold, si. sol. hot, water, v. e. sol. hot 
alcohol. Volatile with steam. May be distilled. 
With H,S 04 it yields CgMoj and c-durene 
(prehnitene). HNO, forms di-nitro-c-durene. 
Fuming HClAq at 200° yields COj and penta- 
methyl-benzene. — CaA'j. Prisms ; ra. sol. 
water.— BaA'j 2aq. Plates; sol. hot water. 

Methyl ether McA'. [67*6°]. (300° i.V.). 
Plates ; v. sol. alcohol. 

Amide OaMej.CONHj. [206®]. FromC^HMej, 
ohforo-formamide, and AlOl,. Plates ; si. sol. hot, 
T. si. sol. cold-water. 

Nitrile C,(CH,),.CN. [170®] (J.) ; [168°] 

(H.I. (292°) (H.); (295°) (J.). Formed from the 
oaroamine OsMoj^NC by intra-molccular trans> 
formation by heating it a few degrees above its 
melting-point (Hofmann, B. 18, 1825). Largo 
white needles; sol. alcohol and ether, insol. 
water. It is remarkably stable, and could not 
be saponified by treatment with acids or alkalis. 
By heating with HI at 220®-230° it yields penta- 
methyl-benzene, NH„ and CO,. Cone. HClAq 
at 215® also yields C^HMos. 

M£THTi:.B£KZ0I0 ALDEHYDE v. Toluic 

ALDEHYDE. 

Di-methyl-benioio aldehyde C 4 HSM 02 .CHO 
[4:2:1]. m-Xylobemaldehyde, Xylylic aldehyde* 
f- 8 °j. (216®). Formed by oxidising di-methy'- 
benzyl aWhol withK^Cr^O, andH^BO, (Hinrich- 
sen, B, 21,8085; 22, 121). Separated by E,CO^. 
Colonrhss oil, volatile with steam. HNO», oxi- 
dises it to di-methyl- benzoic acid [126®]. 

Dl-methyl-benioio aldehyde G 4 H,Me 2 .CHO 
[6:8:1]. (221^. Formed from mesitylene by' 
treatment in OS, with CrO,Cl„ fbllowed by water 
(Etard, C. B. 97, 909). The yield is almost the 
uieoretical quantity. Yields mesitylene acid on 
.oxidation. 


Tri • methyl - is^nzoio aldehyde. BhenyX 
hydroside Mo,C«H,.CH:NJHPh. [120°]. Formed 
by the action of tri-methyl-benzoio aldehyde on 
a solution of phenyl-hydrazine in dilute HOAe 
(Rudolph, A. 218, 100). Colourless needles, very 
sensitive to light ; v. sol. ether, hot alcohol, and 
petroleum other. 

DI - METH X L - BENZOIN 0„H„O, i.s. 
[4:1] C4H4Me.CO.CH(On).C,H4Me[l:4]. [89®]. jp- 
TohtoXn, Prepared by boiling 10 pts, of p-toluic 
aldehyde (from p-xylene) with 2 pts. of KCy and 
30 pts. of 50 p.o. alcohol, and shaking the mass^ 
after cooling, till the yellow product separates 
(Stierlin, B. 22, 380 ; c/. Grimaux a. Lauth, BZ. 
7, 233). Pale-yellow prisms (from dilute alco- 
hol) ; si. sol. hot water, v. sol. alcohol, ether, and 
benzene. Fuming H,S 04 gives a beautiful green 
colour. 

Acetyl*^ derivative OjoHisAcO,. [100®]. 
White crysta/s ; v. soL alcohol and ether. 

Benzoyl derivative OjoH,^BzO,. [119°]. 
White crystals ; v. sol. alcohol and ether. 

HETHYL-BENZONITEILE v. Nitrile of 
Toldio acid. 

Dl- methyl -beuzonltrile o. Nitrile of Di- 

METTIYL-BENZOIO ACID. 

METHYL - BENZOPHENONE o. Phenyl 

TOLYL KETONE. 

Di - methyl - benzophonone t>. Phenyl xylyl 
KETONE and Di-tolyl-ketonb. 

TEl - METHYL - BENZOftTHNONE CAEB- 
OXYLIC ACID V. I^-CUMOQUINONK CAUBOXYLIO 
Aon>. 

METHYL • BENZOYL - ACETIC ACID v. 

o-Benzotl-pbopionio acid. 

Di-mcthyl-beuzoyl-acotic acid [6:2:1] 
C,H 3 Me 2 .CO.CH 2 .CO.H. Xylyl methyl ketone 
carboxylic acid. [132®]. Formed, together with 
di-methyl-benzoic acid, by oxidising xylyl ethyl 
ketone with very dilute KMnO, (Claus a. Fickevt, 
B. 19 , 3183). Needles ; si. sol. water, v. sol. 
alcohol and ether., -NaA'aq: crusts; v. sol. 
water. — CaA '2 2Ja{j: needles; si. sol. cold w*ater. 
— BaA'.,4aq : prisms ; si. sol. cold water. AgA'. 

TETKA - METHYL - BENZOYL - BENZOIC 
ACID C,;HMe,.C().C..H,.CO,.H [2:1]. DuroyU 
benzoic acid. [c.2C0'']. Formedbyheatingphthalio 
anhydride with durene in presence of AlCl, 
(Fricdel a. Crafts, A. Ch. [6] 14, d54; C. B. 92, 
833). Inaol. water, v. sol. alcohol, ether, and 
benzene. May be crystallised from HOAo. The 
Pb, Cu, and Ag salts are insol. water. — "KA'j 
Tninute needles ; v, sol. cold water.— ^‘NaA'; v. 
si. sol. alcohol. — •‘NII^A': needles. — BaA',^'^* 
groups of needles; v. si. sol. water. — CaA’“,aq: 
needles ; v. si. sol. water. 

»I ETHYL -BENZOYL - ETHYL - HYDEOXYL- 
AMINE v.HIydboxvlamine derivatives. 

TEJ-METHYL-BENZOYL-PEOPIONIC ACID 

V. ^'-CUMYL-ETHYL-KETONE-CABBOXYLIO ACID. 

METHYL-DIBENZYL v. Phenyl-tolyl- 

ETHANE. 

METHYL-BENZYL-AJETIC ACID v.PnBNYIr 

i50-BUTTBI0 ACID. 

Dl-METHYL-BENZYL ALCOHOL 0,Hi,0 i.e. 
[4:2:l]0„H,Me2.0H,0H. kylyl alcohol. [22®]. 
(232°). Formed by adding KNO, to a solution 
of dimethyl-benzyl-amine sulphate (Hinriohsen, 
B. 21, 8085). Colourless liquid, with aromaiio 
odour, volatile with steam. Oxidised by ohromio 
acid mixture to di-metbyl-benioio iddehyde. 
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Acetyl derivative €aH,,OAo. (230®- 
2J4-> • 

Benzoyl derivative OaHnOBz. (333®). 
fellow oil (Hinriohsen, B, 22, 123). 

Penta-methyl-benzfl alcohol *.e. 

CgMejCHgOIJ, Mellityl alcohol. [160*5®]. Ob- 
tained by saponifying its acetyl derivative with 
alcoholic potash (Jacobsen, B. 22, 1217). Di- 
metric prisms, insol. water, v. sol. alcohol. 

Acetyl derivative CaMei.CHjOAc. [85®]. 
(310®). Obtained by the action of KOAc and 
^lOAo on the chloride CaMe^.CH^Cl, which is got 
oy heating hexamethyl-benzcne with rCh, at 
140® (Jacobsen). Plates or prisms (from alco- 
hol) ; V. sol. ether, m. sol. alcohol at 0®, insol. 
water. 

o-METHYL-BENZYL-AMINE 

[2:1]C J'IjMe.CHj-N 11.^. o- Tolyl-meihyl-amine. 
Xylylamine. (202®). Formed by heJting mcthyl- 
benzyl-phtbalimido (derived fror* w-bromo-o* 
xylene) with cone. HCl Aq in scaled tubes at 200® 
(Strassmann, B. 21, 577). Liquid, which absorbs 
moisture and CO.^ from the air.— B'JI.PtClg: 
yellow needles.-- IVflCl : needles (from alcohol). 
— Pier ate B'C^naN-jO, : long yellow needles, 
decomposing above 170®. 

Acetyl derivative CrtH^Me.Cn.^NnAo. 
[69®]. Formed by heating the hydrochloride 
with NaOAc and Ac^O. Crystallises from alcohol, 
m-Methyl-benzyl-amine 

(SajO^H^Me.CHaNn,. (202®). Formed by heat- 
ing «-bromo-w-xylcno with potassium phthal- 
imido, and decomposing the product with cone. 
HClAq at 190® (Bromme, B. 21, 2700). Colour- 
less liquid, miscible with alcohol and ether. 
Absorbs COj from the air.— B'HCl; needles. 
B'JLPtCl^. [212®]. Golden plates.— Sulphate 
[ 2 i 8 ^‘].-B',H,C, 04 . [172°]. Plates, v. sol. 

water, — Piorato [156°]. 

Acetyl derivative 0,jH,Mc.CH.2-NnAo. 
(235°-240°). Oil. 

Benzoyl derivative^ O^H,Me.CHo,NnB/.. 
[69®]. White plates (from alcohol), v. sol. chlo- 
roform, HOAc, and benzene. 
y)-Methyl-beu 2 yl-amine 

[4:ljC,,H4Me.CH.^NH2. Formed by treating an 
alcoholic solution of the amide of thio- 7 )-toluio 
acid with zinc and HClAq (Paterno a. Spica, B. 
8, 441). 

w.(?)-Mothyl-benzyl-ainine C,H 4 Me,CII,Nn.,. 
Xylylamine. (196^). P’ormed, together with 
di-methyl-di-benzyl-amine and tri-methyl-tri- 
benzyl-amine by heating w-chloro-xylene with 
alcoholic Nil, at 116° (Pieper, .4. 151 , 120). Oil, 
smetling like herring-brine. Is either the m~ 
compound or a mixture. Lighter than water. 
Absorbs CO^ from the air. — B'HCl. [185®]. 
Needles ; v. sol. water and alcohol. -^B' 2 H.^Pt 01 g. 

Di-w-(?)-methyl-di-benzyl-amine 0,flH,oN i.e. 
^-H 4 Me.CHa) 2 NH. Formed as above (Pieper), 
Oil smelling like herring-brine. Lighter than 
water. Decomposes above 210°. — B'HCl. [198®]. 
Needles ; si. sol. col^ water, y. sol. hot water 
and alcohol.— B'HBr. [196®]. 

Trl-m (?)-methyl-tri-Deniyl-amine 024Ha7N 
M. (0»H4Me.CH.J,N. Formed as above (Pieper). 
Oil ; ^ Bol. alcohol. Cannot be distillea. With* 
bromine water it yields ( 0 «H 4 Me.CHAgNH and 
C,fl4Me.OHO.— B W. [212®] (P.) ; [204®] 
(Jannasoh, A, 142, 808). Neeles ; si. sot cold 
aloqholi ixuoL water and ether. Heated in a 


current of dry HCl it yields (C^4Me.OH2)2NH 
and C,H4Me.CH,Cl.-B'HNO,. [ 122 ®] (J.). 

Di-methyl-benzyLamme CyHjsN i.e. 
[4:2:l]C,H,Me,.Cn,NH,. (219®). XylyhmeihyU 
amine. Xylohcnzyl-amine. Formed by redu- 
cing with sodium tho nitrile of the corresponding 
di-methyl-benzoic acid dissolved in alcohol * 
(Hinrichsen, B. 21, 8083; 22, 122). Liquid, si. 
sol. water, v. sol. alcohol and ether. Readily 
absorljp COj and moisture from the air. Nitrous 
acid converts it into the corresponding alcohol. 
— B'HCl. [210®]. Needles or plates.— B'^H^PtCl,. 
[228®].— B'HIIgCls. [205°].— Nitrate [168®].— 
Sulphate [264®].— Pier at e [223°].— B'OdL.— 

Benzoyl derivative C^Hi^EzN. [98®]. 
Needles, v. si. sol. water, v. o. sol. alcohol and 
benzene. ^ 

Di-mcthyl-beuzyLamine v. Benzyl-i>i- 

METIIYL-AMINE. 

METHYL-BENZYL-ANILINE 
‘CflH.NMe.Cirni. (306°) (N.) ; (above 860®) 
(S.). From methyl -aniline and benzyl chloride 
(Noelting, J. 1883, 702 ; Stebbins, A. C. J. 7, 
42). Pale-yellow oil. 

p - METHYL - BENZYL - BENZOIC ACID 
C,,H,,0,t.<!. [l:lJCJI,Me.CH,.C,H 4 .CO,H. [13-1®]. 
Formed from C,iH 4 Mc.CO.Crtll 4 .CO.H by reducing 
with zinc-dust and ammonia, filtering, diluting 
with water, adding HOI, dissolving the pp. in 
Nn 4 Cl, and re-ppg. with acid (Grcsly, A. 234, 
235). Long needles (from alcohol) ; v. sol. 
alcohol, HOAc, and benzene, almost insol. water. 
— BaA'g: plates, v. sol. wateK 

Di-methyl-benzyl-benzoic acid C,fiH,cOa i,e. 
[4:2:l]CAI^^e2-CH,.C„H4CO,H[l:2]. [158®]. Ob- 
tained by reducing C^naMe.„C 0 .CeH 4 .C 0 . 2 H with 
zinc-dust and ammonia (Gresly, A. 234,, 237). 
Small needles (from alcohol).— BaA'jaq. Plates 
(from dilute alcohol), si. sol. water, 

METHYL-BENZYL BROMIDE v. w-Baoiio- 

XYLENE. 

DI-METHYL-BENZYL-CARBAMIC ETHER 

C,,n„NO., i.e. [6:4:2:l]C,.H,Me3.NH.C9*ri:t. 
Mesihfl-carbamic ether. [62°]. From mesidine 
and ClCO.jEt (Eisenberg, B. 16, 1016), Long 
needles (from water). Volatile with steam. 
METHYL-BENZYL-CABBINOL v. Paenyl- 

isO-PRorYL ALCOHOL. 

PENTA - METHYL - BENZYL CHLORIDE 

C«Me,CH..Cl. [99®]. (o. 285®). Formed by 

heating C„Mo« (40 g.) with PCh (50 g.) at 140® 
(.Tacobsen, B. 22* 1217). Plates (from alcohol- 
cUicr) ; v. o. sol. ether, si. sol. alcohol. 

TRI-METHYL-BENZYL CYANATE 
[6:4:2:l]C,H.,Me3N.CO. (219®). From tri-methyl- 
benzyl -cavbamio ether and PjjO* (Eisenberg, B, 
16, 1017). Pungent liquid. 

METHYL-BENZYL-OLYOXIM v. Bjqnzyl. 

MBTHYL-GLYOXIM. 

• DI-ty-METHYL-DI-BENZYLIDENE-ETHYI. 
ENE-DIAMINE 0,H4(N:OMe.O«H^)^ 

[c. 104®]. Formed by heating ethylenei^iamine 
(1 ifiol.) with acetophenone (2 mols.) to 120°, 
White needles. V. sol. alcohol and benzene, si. 
sol. ether. It is readily decomposed into iti 
constituents, especially by acids (Ma8on» D. 20| 
278). 

METHYL BSKZTL KETONS v. BanzyXt 

MSTBYXi-KETOra. 
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METHYL BENZYL KETONE. 


Methyl benzyl diketone i.e, 

CH,.CO.CO.CH,CJL. (176®). S.G. V 1-0721. 
This ketone is formed Ify distilling its monoxim 
CH,.CO.C(NOH).CHj.C,H,withFeCl3 and dilute 
HCl (H. Muller a. Pechmann, B. 22, 2133). 
Thick yellow oil, smelling like honey. 

^ Di-phenyl-diliydrazide 
CH3.C(N,HPh).C(N,HPli).CHC,H,. [173®]. 
Almost colourless flat silky needles. 

Mono-oxim CH3.CO.C(NOH).CH^C,H,. 
Isonitroso-benzyl-acetme. [81®]. Formed by 
the action of nitrous acid on barium benzyl, 
acctoacetate (Ceresole, B. 15, 1876, 3072 ; iC, 
836). Needles, insol. ligroin. May be sublimed. 
Dissolves in aqueous alkalis forming yellow so- 
lutions. With NaOEt and benzyl chloride it 
gives CH3.CO.C(NOCH,Ph).CH,.CJl5, a thick 
yellow oil, vol^lile with steam. 

Di-oxim CH3.C(NOU).C(NOH).Cn,.C«H,. 
Methylbenzylacctoximic acid. [181°]. Formed 
by adding an alcoholic solution of hydroxyl- 
amine hydrochloride to an alcoholic solution of 
the mono-oxim (Schramm, B. 16, 181, 218Sj. 
Small needles. With Ac,0 it yields a di- acetyl 
dcrivativeCH3.C(NOAc).C(NOAc).Cn..C«H,[80®]. 

METHYL-BENZYL-MALONIC ACID v. 
Benzyl-methyl-malonio acid. 

o-METHYI-BENZYI-PHTHALAMIC ACID 

[l:2]C3H^Me.Cn,.NH.CO.C«H^.CO,H[2:l]. 
o-Xylyh^htlialamic acid. [150®]. Formed by 
boiling o-methyl-benzyl-phthalimide with 
aqueous NaOH and ppg. the solution with HCl 
(Strassmann, B. 21, 676). Slender needles.— 
AgA'. 

m-Methyl-henzyl-ph thalamic acid 
[l:3]C,HjMe.CH3,NH.C0.C3H,.C03lI[2:l]. [131®]. 
Formed in like manner from m-methyl-benzyl- 
phthalimide (Bromme, B. 21, 2700). Slender 
needles (from hot alcohol).— AgA'; v. sol. boiling 
water. 

O-METHYL-BENZYL-PHTHALIMIDE 
[l:250.H,Me.CH,.N<^°>0,H,. [149°]. Ob- 

tained by heating «-bromo-o-xylene with potas- 
sium phthalimide at 200®; tlie yield being 
76 p.o. of the theoretical amount (Strassmann, 
jB. 21, 676). White hexagonal crystals (from 
alcohol), insol. water. AVith cone. HClAq at 
200° it forms mcthylbenzyl-amine (202°), 
Aqueous NaOH converts it into o-methyl-benzyl- 
phthalamio acid. 

m-Methyl-benzyl-phthalimide 

[1:8] C,H,Mo.OH,.N<^q>C.H,. m-Xylyl- 

phtliaUmide. [118®]. Formed in like manner 
by Keating w-bromo-m-xylene with potassium 
phthalimide at 190® (BrOmme, B. 21, 2700). 
Slender hexagonal needles (from hot alcohol), v. 
sol. ether, chloroform, and alkalis. 

METHYL-BENZYL-PIPEBIDINE v.Benzyl- 

MBXHYL-PIPEBmiNE. <’ 

METHYL BENZYL SULPHIDE C.H,oS i.e. 
CH,.S.CHaO,H3. (196®-198®). Formed by heat- 
ing benzyl chloride with Fb(SMe)2 at 100® 
(Obermeyer, B, 20, 2926). 

o-Methyl-henzyl thiooayhixnide OpH^NS i,e, 
[2:l]0„H^e.CH2.N:CS. o-Xylyl thioca/rUmide. 
(256°). Formed by boiling an ethereal solution 
of o-methylbenzyl-amine with OSp and HgOl, 


(Strassmann, B. 21,678). Oil, smelling strongly 
like horse-radish. # 

Di-methyl-benzyl thiocarhimide C,oHj,NS t.s. 
[4:2;llCJi3Me.^.CH2.N:CS. Xylobenzyl mtiatard 
oil. Formed by heating the corresponding urea 
(O^H3Me2.CH.2.NH)2CO with syrupy phosphoric 
acid (Hinrichsen, B. 22, 123). 

METHYL-BENZYL-THIO-UEEA 
CH3.NII.CS.NH.CH2.C3H3. [74°]. Formed by 
exposing an alcoholic solutisn of benzylamine 
mixed with methyl thiocarhimide for some days 
to the air (Dixon, C. J. 65, 619). White octa* ^ 
hedra, v. sol. hot benzene and hot alcohol, m. 
sol. ether. Gives a black pp. with ammoniacal 
AgNO.,, but the aqueous or alcoholic solution is 
not desulphurised by i)rolonged boiling with 
alkaline lead tartrate. 

Methyl.di-benzyl-\|/-thio-urea v. Di-nnNZYii- 

METHYL-1^-TIlf0-XJllEA. 

o - Methyl benzyl - thio - urea C.,n,2N2S i.e, 
[2:l]CJI,Me.CIL.NII.CS.NH2. o-Xyh/l thio-urea. 
[167®]. Formed by evaporating a solution of 
potassium sulphocyanido and o*methyl-benzyl 
amine hydrochloride, and heating the residue to 
110® (Strassmann, B. 21,678). White needles 
(from water), m. sol. hot water. Turns red in 
air. 

w-Methyl.bonzyl-thio-urea 
r3:llC3lLMe.CH2.NH.CS.NH2. [112®]. Prepared 
in the same way as the preceding body, using 
[3:1 iCJl,Mc.CH,NH2 (Bromme, B. 21, 2700). 

Di m methyl-di-benzyl-thio-urea Cj^HjoN^S 
i.e. (C3H,Me.CH2.NH)2CS. [97®]. Prepared by boil- 
ing jn-methylbenzyl-amine with alcoholic CS, 
(B.). Needles ; insol. water, acids, and alkalis. 

Tetra-mothyl-di-benzyl-thio-urea C,3H24N2S 
i.e. (C3H3Me.MCH2.NH)2CS. Dixylobenzylsul- 
pJwurea. [177°]. From (4, 2, i)-di-methyl- 
benzyl-amine and alcoholic CS. (Hinrichsen, B. 
22, 123). Glittering needles (from hot alcohol). 

o-METHYL-BENZYL-UREA C9H,.,N20 i.e. 
[2:l]C3H^Mc.CIl2.NH/:O.NH,. o^Xylyl-urea. 
[173®]. Formed from o-methylbenzyl-amine 
sulphate and potassium cyanato (Strassmann, 
B. 21, 578). Radiating moss-like crystals (from 
alcohol), insol. water. 

w-Methyl-benzyl-urea 

[3:l]G,.H,Mc.CH2.NH.CO.NIl2. [148®]. Long 
needles from alcohol (Bromme, B. (21, 2700). 

Di -m-methyl -di-benzyl-urea 
(C3H,Me.CH,.NH),C0. [137°]. Formed from 
w-methylbenzyl-amine and COCI2 in ethereal 
Bfrlution (B.). Slender needles (from alcohol or 
ether). 

Di-methyl-benzyl-urea 0,oH,4N20 i.e. 
[4:2:l]C«Il3Me2.CH2.Nn.CO.NH^ m-XyloheneyU 
urea. [184’5°]. Formed by mixing concentrated 
solutions of* (4, 2, 1) -di-methyl-benzyl-amine 
hydrochloride and potassium cyanate (Hinrich- 
sen, B. 22, 122). Slender needles (from alcohol) ; 
m. sol. water from which it separates as a 
llocculent pp. 

METHYL-BISMUTHIME v. Bismuth metlUde 
under Bismuth, oroanig derivatives. 

METHYL BORATES. 

Tri-mothyl-borate Me, BO,. (72°) (£. a. B.) ; 
(66®) (S.). S.G. S -966 (E. a. B.) ; *940 (S.). 
y.D. 3'C6 (£. a. B.). Prepared by neating ofi, 
with methyl alcohol at 100® in sealed tubes, and 
distilling. The distillate is freed from MeOH 
by shaking with cone. HgS 04 , and the upper 
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layer is then rectified (Schiff, BL [2] 5, 372 ; 6, 
3G). ForAed also by the action of BGl, on dry 
methyl alcohol ; the upper layer of the product 
being rectified (Ebclnien a. Bouquet, A, Ch. [3] 
17, 69 ; A. 60, 251) ^Colourless mobile liquid, 
Bol. alcohol and other. Burns with a green 
flame (greener than that of EtjBO.,). Decom- 
posed by water into boric acid and MeOH. 

Methyl metaborate MeBOo. A thick liquid, 
formed by heating MOaBO., with B.Oa. When 
heated, it begins to decompose ai 100^ giving off 
% McgBOa, and at 250' there remains a mass of 
the composition MeBaOj,, which becomes vitreous 
on cooling. 

An acid methyl borate Mejl,(), was described 
by Ebelmen (.4. C/i. [3J IG, 137) as obtained by 
treating B^03 with dry MeOll, and as being a 
vitreous mass, readily decomposed by water 
into boric acid and MeOH. It mih probably a 
mixture of and McBO... % 

METHYL-BOHNYL-UKEA" V. Bornyl- 

MKTIIYL-UUEA. 

TRI-METHYL-BRAZILIN 0,an„Mo,0, f aq. 
Formed in the pniparation of tetra-methyl- 
brayalin {v. infra). Crystalline, sol. dilute alco- 
hol. Its solution in aqueous NaOllis colourless 
and gives a brown pp. with FeCl;,. 

Acetyl derivative C,rtH,o^cMe;,05. [07']. 

Tetra-methyl-brazilin C^jIIiolde^Os. [130 ^J. 
Formed by the action of NaOEt and McI on 
brazilin (Schall a. Dralle, B. 20, 3805; 21,3000). 
Snow-white crystals. Bromine in IIOAc forma I 
C,oHoBrMe,,Oft [181°J and crystalline di-broino- 
tetra-methyl-brazilin dibromide C,aH,jBr,Me,05. 

METHYL-BROMACETOL v. aa-Di-BUOiio- 

PKOl’ANE. 

METHYL BROMIDE CHaBr. Bromo-meth^ 
ane. Mol. w. 95. (4-5°). S.O. 1-7331 ; 1'7236 

(Perkin) ; « 1-732 (Merrill). V.D. (11 - 1) 95. 
M.M. 4*644 at 1*5^ (Perkin, C. J. 45, 451). 


ethereal solution at 150° (Obermeyer, B. 20, 
2025). Decomposes at 120°-130°. Combines 
with Br (1 mol.). » 

METHYL-BROMO-AMINE v. Methylauikb. 
METHYL-Dl-BROMO-ANTHRACENE v. Di- 

UROMO-METHYL-ANTIIRACKNE. 

METHYL-DI-BROMO-ATROLACriC ACID v. 
Di-bromo-oxy-tolyl-propionic acid. 

METHYL BROMO- BUTYL KETONE v. 

AcETyi-BUTYL BROMIDE. 

TRI - METHYL - BROMO - ETHYL - AMMO- 
NIUM BROMIDE V. Trimetuyiamine bromo- 
ethylo-bromidc. 

METHYL-BROMO-ISATIN v. Methyl deHva- 
tive of Browo -IsATiM, p. 71. 

METHYL-BROMO-ISATOlDv.Broj;m-7;ic//i7/Z. 
isatoid, p. 71. 

METHYL BROMOPROPYL KETONE 

CH 3 .CO.CH 2 .ClL.CH.^Br. Acetyl-propyl bromide. 
(118^) at 00 mm. (P.) ; (lOG*^) at GO mm. (L.). 
Formed by treating acetyl-propyl alcohol (q. v.) 
j with a saturated aqueous solution of llBr (Col- 
inUn a. Perkin, jun., O. J. 55, 357; 22, 

I 1106). Colourless mobile Tupiid with penetrating 
odour. Turns brown in light. SI. sol. cold 
water, quickly decomposed by hot w'atcr, dls- 
! solving as acetyl-propyl alcoliol. Fcu'ins a crys- 
talline compound with NaHSO;,. NaOEt and 
KOII act on it, forming a light ethereal oil C^ILO 
(113^^), probably mcthylcnc-furfurano tetrahy* 
dride. 

METHYL-BROMO-STYRENE v.Bromo-tolyl- 

I ETHVLKNR. 

I METHYL-BRUCINE v. Methylo- conqmntds 
\ o/ Brucine, vol. i. p. 637. 
j METHYL - BUri NYL TRICARBOXYLIC 
ACID V. Pentane tricarboxylic acid. 

! METHYL BUTENYL KEfONE v. Allyl- 

ACETONE. 

I METHYL ISOBUTYL ACETAL v. Aldehyde. 

I METHYL-BUTYL-ACETIC ACID v. Heptoio 


H.F.p. 14,700. H.F.v. 14,21^ (Thomsen). S.V.55*7 
(Lessen, A. 254, GS). 

Preparation . — Methyl alcohol (800 grms.) 
and amorphous phosphorus (133 grins.) are put 
into a retort. Bromine (800 gnus.) is slowly 
run in. After some hours the retort is heated 
and the product condensed in a iccoivcr sur- 
rounded by freezing mixture. It is washed 
with dilute potash, dried over calcic chloride and 
distilled (Merrill, J. pr. 126, 200; cf. Pierre, 
J. Ph. [3] 13, 15G ; Bunsen, A. 46, 44). 

Properties. — Colourless, ^mobile liquid, with 
burning taste and pleasant smell resembling 
chlSroform. Burns with greenish-brown smoky 
flame. Miscible with alcohol, ether, chloroform, 
and CS.^. Poured into cold water a white ice-like 
mass is formed. It is approximatolyOHgBr, 20aq. 
At 6° it begins to split up with evoljation of 
methyl bromide gas. 

METHYL-BROMO-ACETOACETIC ETHER v, 
Bbomo-aoeto-acetio acid. 

MSTHYL-BR0M9-ACET0L v. Di-bromo-pro- 
PANB. 

METHYL a-BROMO-ALLYL OXIDE C,H,BrO 
i.e. CH3.0.0H2.CBr:bH2. (116°). S.G. ^ 1*35. 
Foi’med by the action of NaOH om 
OH,.O.CH,.CHBr.CH2Br (Henry, B. 6, 456). 

METHYL BROMO - ALLYL SULPHIDE 
C,H,BvS U. CH,.S.CH2.0H:CHBr. Formed by 
heating Pb(SMe)^ with s-tii-bromo-propane in 


acid. 

Methyl-di-butyl-acetio acid v, Hendecoio 

ACID. » 

METHYL-BUTYL-ACETYLENE v, Heptib- 

I ENE. 

I METHYL-ISOBUTYL-ANILINE C,,H,;N i.e. 
; C^H.NMe.CII.Pr. (235°) (Noelting, J. 1883, 702). 
METHYL -ISOBUTYL -BENZENE v. Iso- 

Butyl-toluene. 

METHYL - BUTYL - CARBINOL v. Hexyl 

ALCOHOL. 

Di-methyl-bivtyl-carbiuol v. Heptyl alcohol. 
METHYL ISOBUTYL CARBONATE C«H,aOa 
i.e. CHp.CO.OC ,H,. (143*6° cor.). S.G. ^ *96 

(Bose, A. 205, 230). 

DI - METHYL - BUTYLENE - DIKETONE 
C«H„02 i.e. Cira.CO.CH2.CH..CH,.CH.,.CO.CH3. 
Di-acetyUbnlanc. [11°]. Obtained by heating 
its dicarboxylio ether with NaOMo in MeOH 
l(Marshall a. Perkin, jun., C. J. 57, 241). Crya- 
’ tallinc mass, si. sol. water, v. sol. other menstrua. 
Combinef with NallSOa. Reacts with phenyl- 
hydrazine and with hydroxylamine. ^ Boiling 
aldoiiolic potash condenses it forming methyl* 
penta-niethenylyl trihydride methyl ketone 

DI - METHYL ■ BUTYLENE . DIKETONE 
CARBOXYLIC ETHER C„H„0, t.«. 
CiI,.C0.CI4CH,.CH.j.CH(C0..Et).Cp.CH,. cw 
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H-acityl-n-valeric ether, (195®-200®) at 100 mm. 
Obtained by distilling the corresponding di-carb- 
oitylio ether (di -acetyl-adipic ether) with potash, 
neutralising the residue with extracting 

with ether, washing the ethe r with water, drying 
and evaporating (Perkin, jun., C. J. 57, 221)). 

< Colourless oil, v. sol. ether and alcohol, si. sol. 
water. Its alcoholic solution is coloured violet 
by FeCls. On hydrolysis it yields acetyl -valeric 
acid and acetic acid. 

Di-methyl-batyleue> diketone dicarboxylic 
ether i.e, 

OH,.CO.Cn(CO.,Et).CU,.CH2.CTI(CO.^t).CO.CH3 
Ethylene-diaceto-acetic ether. Di-acetyl- ad qjic 
ether. Fomied by the action of sodium (4()g.) 
on ace+o-iioctic ether (260 g.) and ethylene brom- 
ide (190 g.), dissolved in alcohol (Perkin, jun., 
C. J. 67, 216). It may be purified by conversion 
into the yellow flocculcnt di-sodium compound 
(Ao.CNa(G03Et).CHj2, decomposing lliis with 
very dilute HCl, and extracting with ether. 
Tliick oil, miscible with alcohol and ether, si. 
sol. dilute aqueous KOH. FcCl, colours itsml- 
coholic solution intense violet-red. Combines 
with great diinculty with NaHSO^. Decomposed 
by heat into di-methyl-batylcne-diketono carb- 
oxylic ether, and the two ethers 

c(Gn3) : c.co.cn, 

I I and 

CO2Et.CH.CH3.CHa 

C(CH3) : C.C0.3Et 

I I . Alcoholic ammonia 

CO,Et.CH.CH2.CH2 

converts the dicarboxylic ether into the d i-i m i d e 
(0H3.C{NH).CH(C03Et).Cn2)2 [174^] which is 
reconverted by warming with dilute HCl into the 
original ketonic ether. 

Phenyl hydrazide 

(CH3.C(N2HPh).CII(CO.Et).CH3)3. [0. 145°]. 
Formea by heating di-methyl -butyleue-diketone 
carboxylio ether with phenyl-hydrazine on the 
water-bath (Perkin, jun., a. Obremsky, B. 10, 
2040; Perkin, jun., C. c7. 67, 221). Plates or 
needles (from MeOH),v. sol. cone. HClAq, insol. 
alkalis, v. si. sol. ether. At 200° it gives off 
Eton (2 mols.), forming di-oxy-di-phenyl-di- 
methyl - ethylene - di - pyrazole tetrahydride 
.CO.CH.Cn„.CH„.CII.CO V 
NPh< I * I >NPh. 

: CMe GMe:CMe/ 

METHYL-ISOBUTYL-GLYOXALINE. Me - 
thylo-iodide i.c. N/JaHaMeCAMel. 

[170°]. Formed by treating isobutyl-glyoxaline 
(glyoxal-isoamyline) with Mel in MeOH (Hadzis- 
eewsky a. Szul, B. 17, 1294). Trimetrio prisma 
(from alcohol). 

MBTHYL-n-BUTYh KETONE CHa.CO.CJI,. 
(127°). S.G. *830. Formed by the oxidation of 
s«c-hexyl alcohol (Erlcnmeyer a. Wanklyn, A. 135, 
144; Schorlemmer, A. 161, 203). Combine3,j 
with NaHSOg. Gives on oxidation acetic, w- 
butyrio, and valeric acids (Wagner, 2267). 

Hethyl isobutyl ketone CHj.CO.CHjPr. 
(116°). S.Q. i *8195; ^ -8034 (Wagner, J. H. 
16, 703). A product of the distillation of potas- 
sium isovalerate with NaOAo (Williamson, A. 
81, 80). Formed by the action on valeryl 
chloride of ZnMe2 followed by water. Formed 
also by boiling isopropyl-aceto-acetio ether with 
baryta-water (Frankland a. Duppa, A, 145, 83). 


Combines with NaHSO,. Yields on oxidation 
acetic, isobutyric, and isovaleric aoidr. 

Methyl sec-butyl ketone OHa.CO.CHMeEt. 
(118° i.V.). S.G. *8181. Formed by boiling 
methyl-ethyl-acetoacetio efthor with dilute KOH 
or baryta-water (Wislicenus, A, 219, 307 ; Wag- 
ner, J. Ji. 16, 711). Oil, smelling of peppermint. 
Oxidised by chromio acid mixture t6 methyl 
ethyl ketone and HOAo. Sodium reduces it to 
the corresponding hexyl alcohol and methyl sec- 
butyl pinacone [249°]. 

Methyl fcr^butyl ketone CH3.CO.CMe,. 
Pinacoline. (105*3°) (Sohiff, B, 19, 662). S.G. 
i»*8265; is*800. 

Formatioyi,—!, By distilling pinacone with 
dilute sulphuric acid (Fittig,^. 114, 56). — 2. By 
the action of CMea-COCl on ZnMe^, followed by 
water (Butlcrow, A, 174, 12.5).— 3. By the dry 
distillation ol' calcium isobutyrate (Barbaglia a. 
Gucci, B. 13, Z.672). 

Properties. — Liquid, smelling of peppermint, 
nearly insol. water. Sodium-amalgam forma 
the corresponding hexyl alcohol. Combines 
\vithNaHBO3. Chlorine formspungcntCJIuClaO 
crystallising in needles [51°], (178"^). 

Oxim CH3.C(NOH).CMe3. [73°]. Slender 
needles, very volatile with steam (.Tanny, B. 15, 
2780). May be sublimed. SI. sol. cold, v. sol. 
hot, water. Has a camphor-like smell and taste. 
Not decomposed by acids. 

Methyl isobutyl diketone OjHjjO* i.e, 
CH3.C0.C0.CH3.CH(CH3).>. Acetyl isovaleryl 
Diketoheptane. (138°). S.G. *908. Formed 
by distilling its mono-oxim with dilute H^SO, 
(Otte a. Pechinann, B, 22, 2122). Yellow oil 
with irritating smell, becoming fruity when di- 
luted. SI. sol. water. 

Mono-oxim CH3.CO.C(NOH).OIl3Pr. Ni- 
troso-isohdyl acetone. [42°]. Formed by add- 
ing NaNO.^ (10 g.) to a solution of isobutyl- 
aceto-acetic ether (27 g.) in water (300 c.c.) and 
KOH (8g.), and extrtfOting with ether (Treadwell 
a. Westenberger, B. 15, 2786). White plates, v. 
sol. alcohol and ether, si. sol. cold water, dis- 
solves in alkalis. 

Dioxim CH3.C(NOH).C(NOIl).CH3Pr. 
[c. 172°]. Small white shining plates (from 
dilute alcohol) (0. a. P.). 

Oxim-phenylhy dr azide OfjHjpNjO i,e, 
CH3.C(N3HPh).C(N0H).CH2Pr. [151°]. Almost 
colourless needles. 

Phenylhydrazide CjjHjsNjO. [98°]. 
Almost colourless ne 3dles. 

Diphenylhy dr azide C,oH ..^N, , 1.6. 
CII,.C(N3nPh).C{N3HPh).CH3Pr. ‘ [116*6°]. 
Almost colourless needles. 

METHYI^-n-BUTYL KETONE CABBOXYLIO 
ACID C,H, ,0, i.e. 

CH3.C0.t)H3.CH,.CIl2.CH3.C02H. » - Acetyl- 

valeric acid. [42°]. A product of the hydro- 
lysis of di-methyl-butylene-diketone carboxylio 
ether by a solution of KOJI in methyl alcohol 
(Perkin, jun., G. J. 67, 231). Colourless crystals, 
V. sol. water, alcohol, and ether. Its ammo- 
nium salt is very soluble.— ^AgA' : leafy masses 
^frorn hot water). The ouprio salt fonns 
minute spherules. 

METHYL-ISOBBTYL-KETONE SULPHONIO 
ACID CH2.C0.0,Hg(S02H). The sodium salt 
of this acid is siowljr formed hj the action of « 
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ifttarated golniion ot NaHSO^ on mesityl-oxide. 
It is easil}98olnble in water and alcohol, melts 
at 96®, is not attacked by Na^OO,, but by NaOH 
it gives mesityl-oxide (Pinner, B. 15, 592). 

METHYL BUTYL, KETOXIM v. Oxim of 
Methyl butyl ketone. 

METHYL n^BUTYL OXIDE CjH,,0 i.e, 
CH3.0.C,H„. (70*3®). S.G. g -7635. S.V. 127-2. 
C.E. (0®~10°) -00125 (Dobrcinor, A. 243, 3). 

Methyl isobutyk oxide CHa.O.CH^Pr. (60°). 
One of the products of the action of NaOCH^Pr 
on methylene iodide or iodoform (Gorboff , J. 2 >r. 
[2] 41, 238, 254). Oil. Cone. HIAq yields Mel 
and isobutyl iodide. 

METHYL-ISOBUTYL-PHENOL Ci,H„0 i.e. 
C„lI,(CH3)(C,H„).On[l:3:G]. (230°). Isobutyl- 

o-cresol. Formed by the action of nitrous acid 
on methyl-isobutyl-phenyl-amine (Effront, B. 17, 
2324). Oil. V. sol. alcohol and ether, nearly 
insol. water. 

Isomerido v. Methyl ether of Isobutyl- 

PHENOL. 

METHYL-ISOBUTYL-PHENYL-AMINE 

0,H3(CH,)(C,H„)NH2[1:3:6]. IsohutyUtolyU 
amine or toluisohutylamine. (243°). Formed 
by heating o-toluidine hydrochloride with iso- 
butyl alcohol at 200 ’^300° (Effront, B. 17, 2317). 
Colourless liquid. Volatile with steam. Miscible 
with alcohol and ether, nearly insol. water. 

Salts.— IVIICl. Long thin needles, si. sol. 
cold w-ater, v. sol. hot water. — B'llBr : long 
soluble needles. -Byj.^SO^ ; needles, si. sol. cold 
water. — B'jIIaC.C^ : silvery needles, insol. ether. 

Formyl derivative C,,H,.,.NH(COII). 
[10()°]. Colourless tables, v. sol. alcohol and 
ether, nearly insol. cold water. 

Acetyl derivative C,,II,.vNnAc. [102°]. 
Colourless plates, sparingly sol. hot water, easily 
in alcohol. 

Benzoyl derivative C,,n,i.NHBz. [108°]. 
Small white needles, insol. cold water, v. si. sol. 
hot. 

METHYL-ISOBUTYL-PHENYL-AMINE 
C„Ha(CH3)(C,H,,)NH,[l:5:6]. (244°). Formed 

by heating o-toluidine with isobutyl alcohol and 
ZnCl^ at 270°-2S0° (Effront, B. 17, 2339). 
Colourless liquid. Volatile with steam. 

Salts.— B'HCl. Plates.— B'^H^SO^ : plates. 
— B'jjHaCaO^ ; easily sol. ether. 

Formyl derivative 0,,H,5.NH(CHO). 
[105°]. White plates, v. sol. alcohol and ether, 
nearly insol. water. 

Acetyl derivative 0.,H,yNHAo. [141^]. 
Long silky needles. 

benzoyl deriv at iveG^^H^yl!iIlBz. [142°]. 
Silvery plates. 

METHYL - ISOBUTYL - PHENYL - DI - 
METHYL-AMINE C„H3(C1I0 (Cjy NMe,[l:3:6]. 
Dimethyl-toluisohutylamine. (250°). Cplourless 
liquid. Formed by metliylation of methyl-iso- 
butyl-phonyl-amine. — B'^HaClaPtCl^ (Effront, B. 
17, 2339). 

DI-METHYL-DI-BUTYL-DI-PHENYI-THIO. 
UREA V, Di-butyl-di-tolyl-thiouuea. 

METHYL-BUTYL-PINACONE v. Di-oxy- 

DOBEOANE. 

DI-METHYL-DI-ISOBUTYL-PYRAZINE • 

ketine^ (2id®). Form^ by reduoing the oxim 
of meUiyi isobutyl ketone M6.C0.C(K0H).C,H, 


with tin and HOI (Lang, B. 18, 1864 ; Oeoono* 
mides, B. 19, 2526 ; Wolff, B. 20, 433). Yellow 
oil.—B'HaPtCla : orange meedles. 
DI-METHYI-ISOBUlft-PYEIDINE 0„H„N 

t.«. iKobutyl-luHdins. 

(210'’-213°). S.G.ia-8961. Formed by distilling ; 
its carboxylic acid with lime (Engelmann, A. 
231, 65). Oil, smelling of violets. Tastes bitter. 
More soluble in cold water than in hot water. — 
B'^H^l^tCle. [209°]. Yellow crystalline pp.— 
B'aH^CrgO,. Yellow plates, v. sol. boiling water. 
— Picrate [115°]. Yellow needles. 
Hexahydride CjiH^sK i.e. 

tidine. Di-meUiyhisohutyl-inperidine, (198°) 
at 720 mm. Formed by reducing di-methyl- 
isobutyl-pyridine in alcoholic Solution with 
sodium (Jaeckle, i4. 246, 47). Oil. WithNaNCL 
and IICl it yields a nitroso- compound.— B'HOl. 
[184°]. Prisms, v. sol. water and alcohoh — 
B'HBr. Prisms. The platinoohloride and 
chromate could not be crystallised. * 

DI-METHYL-ISOBUTYL-PYRIDINE DI- 
CARBOXYLIC AOID O.aH^NO, i.e. 

N<S{e:C(Ca^)>C-C,H.. [273“]. Formed by 
boiling its diethyl ether with alcoholic, and 
aftcTwards with aqueous, potash (Engelmann, .A. 
231, 67). Long monoclinic prisms (containing 
2aq). Decomposed by fusion. M. sol. cold, v. 
sol. hot, alcohol.— CaA"3aq. Small four-sided 
pyramids, v. sol. water. — BaA"6aq. — HgA^'HCL 
M. sol. cold water. 

Mono -ethyl ether HEtA". [135°]. 
Formed by boiling the di-cthyl ether with alco- 
holic potash. Long prisms, v. sol. water and 
alcohol.— Ba(Et A"), 5uq.—HEtA"HCl 2aq ; thick 
prisms. 

Di-ethyl ether Et^". (312°-318°). 

Formed by passing nitrous acid gas into an 
alcoholic solution of its dihydride. Thick oil.— 
Et..A"HCl ; long needles, decomposed by w^ter 
into IICl and Et.,A".~(ELA") 2 lI*PtCl,. [208°]. 
Cubes. 

Dihydride of the diethyl ether 
««<CMo:c1cS>CH OA. [100“]. Form^ 
by warming acetoacctic other with isovaleric 
aldehydo-arnmonia in alcohol (E.). Long prisms, 
V. Bol. alcohol, ether, and benzene. 

METHYL ISpBUTYL SULPHATE 
i.e, (CHj,)(C^H„)S 04 appears to bo formed by the 
action of inctliyl alcohol on C 4 H„O.SO,Cl, the 
product of the action of isobutyF alcohol on 
SO^Clj (Behrond, J.pr, [2] 16, 34). Decomposed 
by water into HOMo and C 4 H,O.SO.,.OH. 

DI-METHYL-ISOBUTYRYL-ACETIC ETHER 

V, Dl-ISOPnOPYL-KETONE CABBOXYLIO STIIEB. 

, METHYL-CAFFEIG ACID v, Caeebio AOm 
METHYL-CAFFURIO ACID v. Oaftbinb. 
METHYL CARBAMATE MHs.002M6. 
Methyl-urethane, [62°] (G.) ; [56°] ({*. a. K.). 
(177°). Formed from NHj.COCl and excess of 
methyl alcohol (Gattermann, .A. 244,89). Formed 
also from C.^ 4 (N(N 02 ^ 03 Me)j by the action of 
NH, (Franohimont a. JBHobbie, B, T, 0. 7| 848). 

HETHYL-CARBAMIC ACID 
xNHMe.OOjH. The methylammonium salt 
NHMe.CO,NH|Me appears to be formed by pass* 
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ing CO., into diy mothylamino (Wurtz, A. Oh. 
[8] 30,450, 461). 

Methi/l ether NHMe-COMe. (168®). S.G. 

1-0C5. Formed by treating methyl chloro- 
formate CI.CO.Me with an aqueous solution of 
metliylamine (Franchimont a. Klobbie, R. T. G. 

« 7, 353). Colourless liquid, with characteristic 
odour. With pure HNO3 it yields a character- 
istic nitro- derivative. 

Ethyl ether fit. (170°). Formed 
from methylamine and chloro-formic ^ ether 
(Schreiner, [2] 21,124). Oil, with pleasant 
odour. When boiled with potash or baryta it 
yields alcohol, methylamine, and K.COa. 

Chloride NHMe.COCl. [90^]. (94°). 

From COClj, and methylamine hydrochloride 
(Gattcrmann a. Schmidt, B. 20, 118). Decom- 
posed on boiling. 

Di-methyl^carbamic acid *‘NMe...CO.JI. 

Methyl ether NMe.,.CO.,Me. ‘(181°). S.G. 

1*012. Formed by treating Cl.CO.OMe with 
an aqueous (33 p.c.) solution of dimethylamine 
(Franchimont a. Klobbie, R, T. G. 8, 299). 
Colourless liquid, smelling like menthol. Pure j 
UNO, forms NMe(NO.,).CO.,Mo. I 

Ethyl ether NMe^COjFt. (110°) (Schrei- : 
ner, J. yr. [2] 21, 125) ; (147°) (Franchimont a. | 
Klobbie, R. T. C. 3, 223). S.G, *973. From 
CI.CO.jEt and dimethylamine. With ammonia 
it does not form NMe.^.CO.NIl2. 

Chloride NMe.,,COCl. (165°). From di- 
methylamine and a solution of COClj in benzene 
(Michler a. Escherich, B. 12, 1162). Liquid, 
with peculiar odour, v. sol. ether and CS^. De- 
composed slowly by water into HCl, dimethyl- 
amine, and CO... 

METHYL CARBAMINE C2H3N i.e. 

Methyl isocyanide. Methyl cyanide. Methyl 
carbylamine. Isoacetonitrile. Mol. w. 41. 
[-46°]. (69-6°), V.D, 1-44 (calc. 1*42). S.G. 

* *766. S. 10 at 15°. Formed by the action of ! 
Mel fl mol.) on silver cyanide (2 mols.) the pro- | 
duct oeing decomposed by KOH and dried over ; 
CaQl, (Gautier, C. R. 63, 924; 65, 468, 862; | 
66, 1214; A. 152, 222; A. Ch. [4] 17, 203). : 
Formed also by the action of Mel on mercuric 
fulminate (Calmels, J. pr. [2] 30, 319 ; G. R. 
99,794). 

Prcyperties.r—lAqmd with powerful odour, 
producing nausea. 

Reactions. — 1. Aqueom acids decompose it 
into methylamine and formic acid. — 2. HOAo 
forms CH3NH.CHO and Ac^O.^-S. Oxidised by 
HgO at 50° to methyl cyanate CH.,N.CO and a 
compound Me3N30303(NH2.CH0) [175°]. HgO 
in ethereal solution appears also to form di- 
formamide NH(CHO)2 or, rather, a compound 
Me3N3C30,(NH(CH0).J [163°] (Gautier, C.if.67, 
804).— 4. With AgCy it forms a compound 
MeNCAgCy [80°-90°] (Meyer, J. 1866, 623). 
Salt.— (MeNC)23HCl. Formed by passing;, 
HCl into an ethereal solution of methyl carb- 
amine. Crystalline. Decomposed by water, 
partially reproducing methyl carbaraine. — 

6. Mel a^ts in a complicated manner (Lubavine, 
Bl. [2] 46, 240 ; Gautier, A. Ch. [4] 17, 148). 

Tri-methyl-oarbamine. A name used by 
Budneff (Bl. [2] 88, 297) to denote ^r^BuxTL- 
iMmn. 

METHYL-SEMI-CAEBAZIDE 03H,N,0 U. 
NHt.CO.HH.NH.Me. [118°], IToriued from 

c 


methyl-hydrazine acid sulphate KHO and KONO 
(Briining, A. 253, 10). Prismatic tallies ; v. soL 
water and EtOH ; m. sol. ether. 
METHYL-CARBAZOLE C,sH„N 

♦ 

^NMe. [87°]. Formed by heating potas- 

tfH^ 

sium carbazole with Mel at 180° (Graebe, A. 
202, 23). Micaceous leaflets or needles, insol. 
water, sol. ether. Cone. H^SO^ containing a 
little HNO, gives a green colour. — Pi or ate 
0i,H,,NC„H2(N0j30H. [141°]. Dark-red needles. 
METHYL-CARBIMIDO-ALLYL-THIO-UREA' 

SC<^®A>C:NMe or CA.NH.CS.N:C:NMe. 

Allyldhio-carhaininc-methyl-cyamide. [110°]. 
Formed by the action of methyl iodide upon 
sodium carbimido-allyl-thio-urea. Crystalline. 
V. sol. watfr and alcohol. Indifferent body 
(Wunderlich, H. 19, 448). 

METHYL-CARBIMIBO-ETHYL-THIO-VBEA 

SO<^^‘>C;NMe or ElNH.CS.N:C:NMe. 

Ethyl-thio-carbamine-mcthyl-cyaviide. [162°]. 
Formed by the action of methyl iodide upon 
sodium carbimido-ethyl-thio-urea (Wunderlich, 

B. 19, 448). 

TRI-METHYL CARBINOL v. Terf-BoTYL 

ALCOHOL. 

METHYL CARBONATES. 

Hydrogen methyl carbonate ’^MeHCOg. 
The Ba salt, Ba(MeC03)2 appears to be the white 
pp. formed when ('0^ is passed into a solution 
of BaO in anhydrous methyl alcohol (Dumas a. 
P61igot, A. Ch. [2] 74, 6). It is insol. alcohol, 
but dissolves in water, the solution soon depo- 
siting BaCO,. 

Di-methyl carbonate OaErtOj i. e. (CHj)„C03. 
[0-5°] (Rose, A. 205, 231). (91°). S.G, ^ l'069. 
H.F.p. 138,390. H.F.V. 136,360 (Thomsen, Th.). 
Formed by boiling methyl chloroformate 
ClCO^Me with lead oxide (Councler, B. 13, 1697). 
Formed also from^' ClCO^Me and NaOMe 
(Schreiner, J. pr. [2] 22, 354). Oil, insol. water, 
sol. alcohol and ether. Converted by dry chlorine 
into hexa-chloro-di-methyl carbonate (q. v.). 
METHYL-CARBOPYRIDIO ACID v. Metbtl- 

pymuiNE CABBOXYLIO ACID. 

MEIHYL-CARB03TYR1L v. Methyl ether of 
Caubostykil and Oxy-methyl-quinoline. 

METHYL CETYL KETONE C,hH.,.0 i.$. 

C, «H3,.C0.0H3. [62°]. (262° at 100 mm.). 

F/irmed by distilling a mixture of barium mar- 
garate and barium aJbetate (Krafft, B. 16, 1707). 
Yields palmitic and acetic acids on oxidatioc. 

METHYL-CHELIDAMIC ACID v. Cheudonio 

AOID. 

METHYL-CHLORACETOL V. Dz-oqlobo* 

PBOPANB. 

MEl^YL CHLORIDE OH, 01. Chloro^ 
methane. Mol. w* 60*5. (-28*7°) (Regnault). V.D. 
1*73 (calc. 1*75). S.G. -m *9916 ; « *9623 (Vin- 
cent a. Delachanal, A. CA^5] 16, 429). S. 5*08 
at 7°; 3-46 at 20° (Baeyer, A. 107, 181). S. 
(alcohol) 36. S. (HOAc) 40. H.F.p. 22,650. 
H.F.y. 21,970 (Thomsen). S.V. 60*8 (Lossen, 
4- 254, 68). Latent heat of evaporation 96,900 
»t 0° (Chappuis, A. Ch. [6] 16, 607). 

Formation. — 1. By heating a miztnre of 
KaOl (2 pts.), wood spirit (1 pt.), and H^SOi 
(8 pts.) and collecting the gas oyer yrater 
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« 

(OtttnaB a. PfeUgot, A. Oh 61, *103 ; A. 15, 17).— 
2, By expdiing a mixture ol equal volumes ol 
methane and chlorine to daylight (Berthelot, 
A. Ofc.C8] 62.97). 

Pr^ration,--^!, HOI is passed into MeOH 
(3 pts.) containing ZnCl^ (1 pt.). The gas is 
passed through KOH and H.^SO, (Groves, C. J. 
27,641; il. 174, 378). — 2. By heating trimcthyl- 
amine hydrochloride at 260'^, tlie reaction being 
perhaps SNMejHCl •= 2NMe3 + NH, + 3McCl (Vin- 
cent, fT*. Ph, [4J 30, 132). 

^ Properties.— Colourless gas, with ethereal 
odour. Burns with a bright flame, edged with 
green. 

Beactions, — 1. When passed through a red- 
hot tube it deposits charcoal and yields HCl, 
•methane, ethylene, CO, and naphthalene (Perrot, 
A, 101, 376). — 2. When passed over heated 
potash-lime it yields potassium fvmate, KCl, 
and hydrogen. -3. Not attacked chlorine in 
diffused daylight, but when the mixture is ex- 
posed to direct sunlight, substitution occurs, the 
products being methylene chloride, chloroform, 
and CCI4. The chlorination may also bo effected 
by passing a mixture of chlorine and methyl- 
chloride over animal charcoal at 250°- 350® 
(Damoiseau, C. B. 92, 42). — 4. When equal 
volumes of methyl chloride and of an amine are 
submitted to a pressure of 25 atmospheres for 
48 hours the following reactions occur. — 
(a) Ammonia forms NMeHaCl, N Me, HCl, and 
2NH,C1.— j6) Methylamine forms 2NMeH3Cl and 
NMC4CI. — (c) Dimcthylamine reacts with forma- 
tion of NMe.^jHjCl and NMe^Cl.— (d) Trimcthyl- 
amine forms NM04CI (Vincent a. Chapfuis, BL 
[2] 45, 496). 

Hydrate MeCl 9aq. Formed by cooling below 
0° water into which McCl is passed. Its vapour- 
tension has been studied by He Forcrand a. Vil- 
lard, C. B. 106, 1357, 1404). 

HETHYL-OHLOBO-ALLYL GABBINOL t;. 
Chloro-pentbnvl alcohol^ 

BI-METHYL-CHLOBO-ANILINE v. Chloro- 

m* METHYL'ANILINE. 

TBI-METHYL CHLOBO-ATJBO- PHOSPHITE 
MeaPAuClO,. [101°]. Formed by the action of 
pure methyl alcohol on aurous chloride and 
phosphorus (Lindet, C. B, 103, 1014). Slender 
colourless needles, ihsol. water, sol. MeOH. 

KETHYL GHLOBO-BXJTYL GABBINOL v. 
Chloro-hexyl alcohol. 

METHYL - GHLOBO - GABBOSTYBIL v. 
Chloro-oxy-mbthyl-quinohne. • 

METHYL GHLOBO-ETBfYL OXIDE CaH^ClO 
t.«. •CHj.CHCl.OMe. (72°-76°). S.G. n *996. 
Formed from aldehyde (1 vol.), methyl alcohol 
(14 vols.f, and dry HCl at 0® (Geuthor, A. 225, 
270). 

METHYL TETBA-CHLOBO-ETHYL^ OXIDE 
CjH^Ol^O CC1,.CH01.0.CH3. (178^. S.G. 
* 1*84. Formed by the action of PCI, on chloral 
methylate (Magnanini, G. 16, 830). Colourless 
liquid. • 

METHYL GHLOBO-EOBMAMIDE v. Culoro- 

VORMIO ACZD. 

METHYL GHLOBO - PBOPYL KETONE 
OaH^OlO <.a. OH3.CO.OH01Et. (130®). Formed 
by heating CH,.CO.GClEt.OOsEt with dilute HCl 
at 180® (Conrad, A. 186, 241). , 

Methyl tri-ohloro-propyl ketone C^H^OliO 1 
U.OH,.00.0,H4C1,. (108®). Formed by oxidising 


C3lIjCl3.CHMc.OH ^ith chromic acid mixture 
(Garzarolli-Thurnlackh, A. 223, 152). Heavy 
OIL Hoes not combine .with NaHSO,. Yields 

vjOj, acetic acid, and HCl on oxidation. 

BI - METHYL - CH LOBO - QDIN ALDINB v. 

CnLOUO-TRI-METnYTi-QUINOI.lNK. 

METHYL-TBI-GHLOBO-QUINOLINE 0 . Tri- j 

CnLORO.MTr.TIlYL-QUINOLTNE. 

methyl DI . GHLOBO - VINYL OXIDE 

C,n,CL,0 f.0. CC1,:CII.0.CH3. (110°). S.G. « 
1*2934^; 1*1574. Prepared by heating tri- 

chloro-cthylcne with KOMe, being ppd. on addi- 
tion of water (Denaro, G. 14, 117). Colourless 
oil, with an odour resembling that of acetal. 
Decomposed on exposure to air, with evolution 
of HCl. When boated with dilute H;jS 04 it 
yields di-chloro*acetic orthaldchydo. 

Meihyl tri-chloro-vinyl oxide 
CCljiCCl.O.CHa. Bcadily absorbf? dry oxygen, 
forming tho compound COCl.CCl(OMe), which, 
by the action of water, gives oxalic acid (Henry, 
B. 12, 1838). 

METHYL-CHBYSOiDINE v. Benzene-Azo- 
methyl-phcmfUne-dimnine. * 

METHYL-CINCHENIG ACID v. CiNcnENE. 
METHYL. GIN CHONAMINE v. Cinchona 

BASES. 

DI-METHYL-CINCHONIC ACID v. Di- 

METHYL-QUINOLINE CARBOXYLIC ACID. 

METHYL-CINCHONIDINE v. Cinchonidine. 
METHYL-CINCHONINE v. Cinchonine. 
METHYL-CINNAMIC ACIDS v. Pjienvl- 
methacrylto acid and Tolyl-acuyltc acid. 
METHYL - CINNAMIC ALDEHYDE v. 

PlIRNYL-MET UACRY LIC ALD E 1 1 Y DE . 

METHYL CINNAMYL KETONE v. Benzyl- 

IDENE-ACETONE. 

METHYL-CINNOLINE CABBOXYLIC ACID 

.CMe:CH 

CjoH^NA i-e, C,U,(CO,BK I • [c. 230°]. 

\n=n 

Small tables or fine needles. Sol. acetic acid, 
si. Bol. hot alcohol and hot water, insol. cold 
water. Dissolves both in aqueous acids .^nd 
alkalis, forming easily soluble salts. Obtained, 
as a yellow pp., by adding NaNO^ to a cold 
solution of tho hydrochloride of amido-propenyl- 
benzoio acid CJI,(CMe:CII,)(NHo)CO.,H[l:2:4J ; 
very probably di-azo-propenyl- benzoic acid 

is first formed, which 

then splits off (Widman, B. 17, 722). 

METHYL-CIIBACONIC ACID C.AO^. [100®]. 

A product of the dry distillation of methyl-para- 
conio acid (Friinkol, A. 255, 25). Long needles 
(from CHClg). Reduced by sodium-amalgam to 
ethyl-sucoinio acid. — CaA" aq. — BaA'^ 4aq. — 
Ag^A'. 

METHYL-COCAINE C,hH 33N04. [47®]. Ex- 
tracted from synthetical cocaine (c/.vol.ii.p. 230), 
which it occurs in very small quantity (Lieber- 
»mann a. Giesel, B. 23, 508, 926). An oil, which 
crystal! isis after standing some hours. Ppd. by 
NrjCO, from its salts. Very sol. ether, chloro- 
foite, benzene, and ligro'm. It can be Separated 
from ordinary cocaine by means of its nitrate. 

A 6*4 p.c. solution of the hydrochloride in a 
2-dm. tube gave a rotation of + 4*6®. By heat- 
ing with water it is not so easily decomposed as 
ordinary cocaine. By boiling with hydri^ic acid 
Mel is split off. By hydrochloric acid it is split 
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Up finally into methyl alcohol, bcnzuiu acid, and I 
methyl ecgonine hydrochloride. This reaction ! 
is also more difficultVr brought about than with 
ordinary cocaine. Methyl-cocaine appears to be 
identical with ‘ dextro-cocainc,* a body got by 
heating the methyl-ether of dextro-eegonino with 
BzCl (Eiuhorn a. Marqnardt, B. 23, 4GS). 

Salts.— B'HCl. [210”]: needles or columns 
forming rosettes (from hot alcohol) ; much less 
soluble than the hydrochloride of ordinary co- 
caine.— Sulphate : plates, v. sol. water, si. sol. 
alcohol.— Nitrate : crystals, si. sol. water. — 
Platino - chloride (C.sH^NO^.HC^.PtCl^ ; 
glittering yellowish noodles (from hot water). — 
Auro-chlorido C.^H^^NOJIClAuCla. [148®]: 
Decdlcs ; melts under water to a yellow oil. 

METHYL-CODEINE C,A,NO, i.e. 

C,HH,„MeN03 or C^H^Me^NO,,. [118‘5®]. 
C®]d=» —209'^ in a 4 p.o. solution (in 97p.o. alco- 
hol) at 16®. Formed by boiling codeine methylo- 
iodide 0,sH.:,N03MeI with potash, and extracting 
with benzene (Orimaux, A. Ch. [5] 27, 276; 
Hesse, A» 222, 218). Anhydrous prisms (from 
alcohol or ether), or hydrated crystals (contain- 
ing aq) (from water). Insol. water, v. e. sol. hot 
alcohol, m. sol. ctiier. Its solution in cone. 
H3SO1 is violet, but becomes blue on heating. 
Boiling AOj^O forms a compound [131®]. 

Its hydrochloride forms a brown solution in 
HjSO^, which becomes violet on warming, and 
finally blue on exposure to the air. - B'liCl 2aq : 
needles. S. 9 at 18®. V. e. sol. alcohol, si. sol. ' 
NaClAq.-B'jH.IHCl,, aq. 

Acetyl derivative. OpHi^AoMCaNO;,. j 
[66°]. Formed by lieatiiig methyl-codei’ne with j 
Ao.p at 85®, adding aqueous NH^ and extracting 


Methylo - hydroxide ’‘OipH^sNOsMeOH. 
Formed from the (iSj-methylo-slilphato and 
baryta. Colourless plates, insol. ether, v. sol. 
alcohol. Strongly alkaline in reaction. Cono. 
H2SO4 forms a blue solution. Gives off tri- 
mothylamine when strongly heated. 

METHYL-COLCHICINE t.«. 

C,5H„(OMe)3(NAcMe).CO.Me. Occurs in tht 
mother-liquor from which the compound of col- 
chicine with chloroform Vas separated (vol. ii. 
p. 234). Decomposed by boiling dilute HCJ 
into methyl chloride and mcthyl-colchiceip 
C,4H9(OMe),(NAcMo).COj;H (Johanny a. Zeisel, 
M. 9, 871). 

DI-METHYL-COLCHICINIC ACID v. Di> 

methyl derivative of Colohicinic acid. 

Tri-methyl-colchioinio acid Oi^HjiNO* i.e, 
C„H,(0Me)3(NHJ.C02H. [160®]. Formed by 

the action r9f HCl on colchiceih (q.v.). Forma 
a platinochjoride B'^H^PtOlg 2aq. On wanning 
with acetic anhydride it yields colchicein 
C, .H,.(0Me)3(NHAc).C02H. With MeOH it forma 
an addition -product C,uH2,N0^2Mc0H. On 
warming with MeOH, methyl iodide, and so- 
dium it yields ‘ tri-methyl-colohidimethinic acid * 
C,JT,(0Me),(NMe2)C02H [125®]. The methyl 
ether of this body forms an iodomethylate 
^ C2»H,„NOJaq (Johanny a. Zeisel, M, 9, 877). 

! METHYL-CONIINE v. Coniine. 

METHYL-COD MARIC ACID v. Mcthyhderi- 
vaiive of Coltmakic acid. 

Di-methyl-di-coumario acid so-called v, Di- 

METIIYL-DI-COUMARIN. 

METHYL-CODMARILIC ACID CjoH.Oa t.e. 

[12C“]. Eonnod by tha 


with ether (ITesso, .4. 222, 222). Glittering 
tables (from ether) ; v. sol. alcohol and ether, si. | 
sol. water, insol. KOIIAq. Alcoholic potash 
forms potassium acetate and methyl-codeine. — I 
(C„H,5AcMo2NOs)HC 1 ;’aq : satiny plates, si. sol. ! 
cold water. — (C,;H,aAcMe2N03)2H2PtCl, 4aq : 
yellow laminaa. — (0,7H,„AcMe.,N03)IIN03 3aq : 
Bi^tinj plates.— (C,,H,,A cMo 2NO”)2H2S04 8aq. 

{a)-Methylo - iodide Ojail^NOsMel Jaq: 
prisms, formed at once on dissolving methyl- 
codeine in a mixture of Mel and methyl alcohol 
(Hesse). 

(j8) - Methylo - iodide C.BH^aNOjMel. 
Slender crystals, formed by boiling the preceding 
with aqueous NaOH, and ppg. with KI. It is 
less soluble in water than its (a).isomerido. 
Ag.2S04 forms (C],H.,3N0,Me)^S04, crystallising 
in plates. 

(a)-Metkylo - chloride CjjH^jNOjMeCl. 
From the (a) -iodide and AgCl. Amorphous. 
With platinic chloride it yields a yellow floccu- 
lent pp. of (C,2lL3NO,MeCl)2PtCl4 8aq. With 
Ac-^O it yields OigH^oNOjMeCl 2Jaq, which 
crystallises in long satiny needles, v. e. sol. alco- 
hol, b1. sol. cold water. Its platinochlori<^e 
(G,2H22AcNOtMeCl)2PlCl4 4aq is a yellow orystal- 
lino pp. f ' 

{h)’Methyl0-ohloride 0, gHajN OaMeCl |aq. 
Radiathig crystalline mass, v. sol. water«'and 
alcohol. With cono. H2SO4 it gives a purple 
colour. With platinio chloride it yields an, 
orange pp. of smdl needles of the platinochloride 
(C|gHLNO3Me0l)3PtOl4 aq. With A02O it yields 
amori^ous 0,3H2.4AoNOsMe01» which forms 
t0i»Hj(2AcN02MeCiy4PtCl4 8aq, a yellow powte. 


action of dilute KOH upon the methyl-derivative 
of cxo-bromo-coumaric acid (Perkin, 0. J. 30, 
423). Needles (from CSJ. 

(i3)-Methyl.coumarilic acid C,oHgO* i.e, 

[189°1. Eornied by 

saponifying its ethyl ether with alcoholic potash 
(HantzBch, .7?. 19, 1290). Feathery needles 
(from dilute alcohol). Decomposed by heat into 
: CO., and (;9) -nicthyl-couinarone. — ICA'aq: 
; needles. — NH.A'aq : needles (from water). — 
i BaA'2 3aq. — AgA' ; minute prisms. 

I Ethyl ether EiA', [61'^]. (290°). Formed 
; by the action of Rocliuin plionylate NaOCgHj 
upon chloro-acelo-acetic ether, the resulting 
phenoxy-aceto-acetic ether being condensed by 
,oold cone. H2SO4 (Hantzsch). 

Amide C3H'(CH3)0.C0.NH2 : [145®]; 

needles (Hantzsch, B. 19, 2401). ‘ 

Di-methyl-coumarilio acid CnHioO, 

- »»«%* • «>«■ 

marone-a-carboxylic acid. [225°]. 

Fohmtio7i.-—l. By the action of hot alco- 
holic KOH upon bromo-di-methyl-cumarin 
C(OH3):CBr 

04 H 8 ( 0 Hg)^ I By saponification 

^0 CO 

of the ethyl-ether obtained by the reaction of 
sodium p-cresol and ohloro-aceto-acetio other. 

Proper^.— Short prisms or tables. On 
heating the sodium salt with lime di-methyl- 
eoumarone is obtained. 

Ethyl ether MEii [5fi®]; (800^ at 
728 mm.) (Hantzsch a. Lan^y P. 19, 1292),. 
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JRe/w^a.— CJouMABiLio , ACTD and Oxy- 

MBTHYL-OjpmniLIO ACID. 

METllY L«COtJMABlN v. Anhydride of Oxy- 

PnBKYL’CBOTQlIIO ACID. 

m-jB-Dl-metliyl-comnarin i.6, 

- 1- yOMeiCH 

[148®]. Formed 

by the action of H^SO, on a mixture of acelo- 
acciio ether and ^-cresol (Pcchrnann a. Duis- 
berg, B, 16, 2127 ; Pechmann a. Cohen, B. 17, 
2187). Long colourless needles. 

Ueference * — Bromo-di-metiiyl-coumarin. 
Di-methyl-di-coumarin i.c. 

, .CMe:CH 

C,H I J. Formed by dissolving resor- 

'^^0— CO \ 

cin (1 mol.) and acetoacctio ether (2 mols.) in 
cono. PI^SO^; yield 10 p.o. Miorocrysfcalline 
white powder. V. si. sol. boiling alcohol, nearly 
insol. water, ether, chloroform,’^ benzene, Ac. 
Dissolves in aqueous alkalis to a yellow solution, 
from which acids ppt.di-methyl-di*cou marie 
acid C„H,(01 I),(CMc:CII.C 0JI)2. The latter 
forms a white powder, sol. alcohol ; at 140" it is 
completely reconverted into the anhydride 
(Hantzsch a. Ziirclier, B. 20, 1328). 
Tri-methyl-tri-coumarin C,JTi^Oa i.e. 

. .GMe:CH. 

^o(\ I I* Formed by dissolving phloro- 
— CO/, 

glucin (1 mol.) and acctoacetic ether (3 mols.) in 
conc.H 2 S 04 ; the yield is less than 10 p.c. Amor- 
phous powder. Insol. all solvents. Dissolves 
in aqueous alkalis to a yellow solution, from 
which acids ppt. tri-mot hyl-tri-coumaric 
acid C.(OH) 3 (CMe:CU.COJI) 3 , whose sodium 
salt is NaaA^'Gaq (Hantzsch a. Ziircher, B. 20, 
1330). 

(/3)-METHYL-C0UMAR0NE C„H«0 i . e , 

®>CH. [189'’J. FormeJ, together 

with CO 2 , by distilling •(i8)-methyl-conmRrilic 
acid. Oil, volatile with steam. Does not react 
with hydroxylamine or phenyl-hydrazine. 

Di - methyl - coumarone Cn,H,„0 Le . 

(210'’ at 723 mm.). 

Indifferent oil. Formed by distilling the sodium 
salt of di-nScthyl-coumarilic acid (di-methyh 
ooumarone-a-carboxylic acid with lime (Hantzsch 
a. Lang, B. 19, 1300). 

METHYL - CBEOSOL v. Methyl ether ,of 
Creosol. * 

«METHYL CBOTOHIC ACIDS v. Angelic acid 
and Tiglic acid. 

METHYL ISOCBOTYL OXIDE v . Scc - iBo - 

BUTBNYL ALCOHOL. , 

METHYL-CDMABIH v . Metiiyl-coumarin. 
methyl . CUMAZOKIC ACID Cf„H„NO, 


C,H,(( 


(7). [218’]. 


Farmation.-^l. By boiling (3:4:l)-amido- 
oxypropyl-benzoio acid with acetio anhydride. 
2. By boiling acetyl-amido-oxypropyl-benzoic 
acid with HCh— 3. By boiling acetyl-amid<v 
propenyl-benzoio acid with HCl. Small oolour- 
less trimetoio tables. V. sol. alcohol, insol. 
water. Its N is tertiary. . 

tteaeticm,Sj reduction with sodium- 


amalgam it yields the acetyl derivative ot 
amido-cummic acid. 

Salts. A'H,HC1* : very soluble white 
needles. — (A'H,HCl) 2 ru)l 4 ; tables, cubes, 01 
prisms.— A'H.HjSO^aq; very soluble white Bilkj 
needles (Widmann, B. 16, 2576). 

METHYL-GIJMEHE v. Cymenb. 

METHYI. -t^-CUMIDINE 0,«H„N U 
^A(CH 3 ),NHMe. [44"]. (237°). Formed bj 

methyl ation of solid enmidine [ 63 °]. — 
B'.^HjCl 2 ptCl 4 : sparingly soluble needles (Ho£« 
mann, B. 15, 2806). 

Di - methyl - - cumidine C«H 2 (CH 3 ) 3 .NMe 2 , 
(222"). Oil. Formed by mcthylation of solid 
cumidine [C3"].~B'.JI.Cl,PtCl4 (Hofmann, B. 15, 
2807). 

Methylo - iodide CJI.(CH3)3NMe,I. 
Prisms. Yields (C,H.,(CH.,)jNiMo.,CI).,PlCl 4 . 

METHYL CDMYLETHYL XifTONE 


C ,H. .C,;H,.CH 3 .CH 2 . CO.CH 3 . Cuminyl-acetone, 
(250"-. 265"). Is one of the products of the 
action of NaOht and cuminyl chloride on aceto- 
acetic ether (Widmann, B. 22 , 2271). Colourless 
liquid, with fnigrant odour. Is not acted upon 
by KaOBr. Oxidised by K]Mn 04 to cuminio 
acid. 

Oxim C 4 H;.C,H,.CH.,.CH,.C(NOH).CH,. 
[57"J. Long shining prisms (from ligroin). 

METHYL CUMYL KETONE 
CH 3 .CO.CJl 4 Pr [1:4]. (253°). S.G. ^ *9755. 

Formed by the action of AcCl on cymene in 
presence of AlCl., (Widmann, B. 21, 2226). 

Oxim ClI,.C(N()H).C„H,Pr. [71°]. Four- 
sided tables (from petroleum-ether). 

Pheiiy l-hydrazide 

CH 3 .C(N.j'lPh). 0 ,JT,rr. [82"]. Colo\irless thick 
six-sided tables (from petroleum-ether). 

METHYL-CYAN AMIDE v. Cijanamidein the 
article Cyanic acids. 

Mli’.THYL CYAN ATE v. Cyanic acids. 

METHYL-CYANKTHINE v. Cyanetuine. 

METHYL CABBiMIDE is Methyl isocyanate 

• 7 ) rivAVTf^ APTIiQ 

METHYL-CYANIC ACID v. Cyanic aci^. 

METHYL CYANIDES v. Acetonitrile and 
Methyl carbaminb. 

Di-methyl di-cyanido CjHgN^ i.e. 
NTT:CMe.CH.,.CN 01 NH^.CMerCH.CN. [63°]. 
V.D. 42-5. Formed by the action of dry sodium 
on acetonitrile dissolved in ether. Methane is 
evolved in the reaction, and the product is de- 
composed by water (Holtzwart, J. pr. [2] 88 , 
343; 39, 240).., White needles, v. sol. ether, 
alcohol, chloroform, and benzene, m. sol. water, 
si. sol. petroleum ether. 

Reactions. 1. Boiling water liberates am- 
monia forming O^n^N^O, a body which is con- 
verted by PCl^ into crystalline CgHgNaOl, [175*], 
which, on recrystallisation from wateir, becomes 
CgHgN^.— 2 . Acetyl chloride forms a compound 
^(C.HgNaJ^CHjCOCl, which on decomposition by 
I water yields ChH^N,, crystallising in beautiful 
white needles [223°]. — 3. Warm dilute (25 p.o.) 
HClAq forms NH 4 CI and an oil which has the 
composition of cyano-acetone. It soli^hfles to % 
glassy ma.ss, carbonises above 230°, and fonnS 
with phenyl-hydrazine a condensation prodnot 
[97°]. 

Tri-methyl tri-oyanide v. OTANMXTHnnR. 
MBTHTL-OYANO-FOBMAMIDS v. Methyh 
amide of Para-CYANOFOBwio acid. 
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METIIYI^CYANOSUCX^INIO ETHER. 


METHYL-CYAHO-STTCOINIC ETHEB 
OjoHjjNO. i,e. C02Et.CHa.CMeCy.C0aEt. An 
oil formed by treating cyano-succinio ether with 
Na and Mel successively (Barthe, C. R. 108, 
297). 

s-Di-methyl-cyano-succinic ether 0,,^,,N0^ 
i.e. CO,Et.CIIMe.CMeCy.CO,Et. (273°). S.G. 
g4-5 1*0577. A product of the action of alco- 
holic KCy on a-bromo-propionio ether (Zelinsky, 
B. 21, 3164). Formed also by adding o-broino- 
propionic ether to cyano-propionic other mixed 
with KCy (Z.). 

METHYL-CYAKURIC ACID v. Cyanuric 
acid in the article Cyanic acids. 

METHYL CYMYL KETONE C,JI,,0 
CH,.CO.C«H,Me.C3H, [2:1:4]. (2 17°). An oil, 

formed by the action of AcCl on cymene in 
presence of AICI3 (Claus, B. 19, 233). 

METHYL DAMBOSE v. Bokm.site, vol. i. 
p. 524. 

Di-methyl-dambose v. Damdonitb. 

METHYL-DAPHNETIN v . Davhnetin. 

METHYL DECYL KETONE C,,H,^0 i.e. 
CH,.eO.C,„H2,. [21°J. (217"). F onried by (lis- I 
tilling a mixture of barium acetate and barium 
bendccoate (undccylalo) (KralTt, Jl. 15, 1708). 
Yields acetic and dccoic acids on oxidation. 

METHYL - DESOXYBENZOlN v. Tolyl 

BENZYL KETONE. 

Dimethyldesoxybenzom v. Benzyl xylyl 

KETONE. 

METHYL DODECYL KETONE C,,II kO i.e. 
CBrCO:C,^n^. [34°]. (20()° at 100 mm.). 

Formed by distilling barium tridccoate j 
(OijHanOJoBa with barium acetate (KralTt, B. 
16, 1708)." Yields lauric and acetic acids on 
oxidation. 

METHYL c-DUKYL KETONE C,.jH„0 i.e. 
CHj.CO.CaHMe, [1:2:3:1:51. (259°). From c- 

durene, AcCl, and AICI3 (Claus a. Fohlisch, 
J.jpr. [2] 38, 230). Oil. 

Phenyl hy dr azide, [129°]. Laminne. 

Isomeridcs v. Ouiiyl methyl kktonbu. 

METHYL-ECGONINE C.oH^NO,. [204°]. 
A 'product of the action of HGl on mcthyl- 
cooaine, the resulting mcth)d-ecgonine hydro- 
chloride being decomposed by Ag.O (Liebermann 
a. Giesel, B. 23, 610). May be crystallised from 
methyl alcohol containing a trace of water. 
Extremely sol. water, insol. absolute alcohol, v. 
si, sol. absolute MeOH. Decomposed by fusion. 
A 9*6 p.O. solution of the hydrochloride exhibits 

0= -1-2°. BTHCl : [236°] ; needles (from methyl 

alcohol-ether).~B'HAuCl/. [2^20^]; lemon-yellow 
needles, ^ .j 

Benzoyl derivative. Hydrochloride 
CjyHjjNO^HCl. The first product of the action 
of hydrochloric acid on methyl-cocaine [47°], 
the base being just dissolved in HCl and then 
heated \ hour at 90°. Glassy columns (from 
hot water). The base is not ppd. by carbonate 
of soda.— Auroohloride CitHjiNO^.HCI.AuCIj. 
The nitrate is v. si. sol. water. i 

METHYLENE. The radicle CBL^, which U 
not kndbvn to exist in the free state. « 

Dimethylene C3H4 i.e. CH3:CHj is caUed 
FiTbylene (g. v.). 


Xrimethylen# 0,H, H.P.p. 

«-d470. H.F.V, -4680. This gas is formed 


when trimethylene bromide Cn2Br.OjJ[j.CHjBr 
(140 g.) is boiled ❖ith sodium (6g.). Tne con- 
tents of the flask become pasty, but ftill oontaiu 
much of the bromide (120 g.), which can be 
mostly recovered by filtration (Freund, J.jpr, [2] 
26, 367). It is also fiStmed by heating tri- 
methylene bromide with zinc-dust and 76 p,o. 
alcohol (Gustavson, J.jyr. [2] 36, 300). Tri- 
methylene burns with a bright flame and smells 
like butylene. 

Reactions.— 1. Trimeth3fiene is readily ab- 
sorbed by fuming HI. The product is «-propyl 
iodide, whereas propylene gives wo-propyl iodidc.r 
2. Trimothylene is very slowly absorbed by 
bromine ; the product is trimetliyleno bromide 
(165‘^). Propylene is readily absorbed, forming 
propylene broiniilo. — 3. Cone. H^SOi forms 
liquid hydrocarbons, and on diluting and distil- 
ling n-propyl alcoliol is got (G.). — 4. KMnOi 
does not oxfdise it (Wagner, B, 21, 1230). 

ItefercncLK.—TimiK'viiyLK^'R CAiinoxYLic acids, 
Tjumetiiylenyl methyl ketone, and Phenyl 

TUDI KTH YLE N YL KETONE . 

Tii-methylene is a term also applied to the 
divalent radicle CII;.CH.^.CH2. 

Totra-mcthylene is a terra applied to the ring 
CH...CIIj 

I ' I , and it is also used to denote the group 
CH2.CH2 

CH2.CIL.CH..CIL.. 

Pentamcthylene is a name used to denote 
.CH..CH2 

Ch/ I , and also CH2.CH2.CH,.CH2.CH2. 

\CH,,.CIl2 

Hexamethylene is benzene hoxahydride. Ac- 
cording to Baeycr (A. 268, 166), it should be re- 
garded as lying entirely in one piano. 

METHYLENE ACETATE v. Acetyl deriva- 
tive of Formic outh aldehyde, vol. ii. p. 670. 

TRIMETHYLENE-ACETO-ACETIC ACID, so- 
called, V. vol. i. p. 24. 

METHYLENE-DIAMINE Di-benzoyl de- 
rivative CH,(NHnz)2. [221°]. S. (alcohol) 
•47 at 14*5° ; -63 at 22 " ; Hipimraffin. 

Formation hippuric acid, PbO, and 
HNO3 or II.SO, (H. Schwarz, A. 76, 201; Sitz. 
W. 77, ii. 762 ; J. Maier, A. 127, 162 ; Kraut a. 
Y. Schwarz, A. 223, 40). 

Preparation.- From bcnzonitrilo (15 g.), 
methylal (6 g.) and cone. HjSO^ (100 g.) (Hepp 
a. Spiess, B. 9, 1124). 

Properties. — Long white felted needles (from 
alcohol), V. sol. CSo, ether, and chloroform. 

' Reactions. - 1. Dissolves unchanged in cone. 
H3SO4, and in fuming HNO3.— 2. On distillatUni 
some passes over unchanged along with beiizoio 
acid.— 8. Not affected by bromine.— 4c. Boiled 
for some time with dilute (32 p.o.) H2SO4 it gives 
formic aldehyde, NH, and benzoic ^id. — 6. 
Heated in sealed tubes with dilute HOI it yields 
benzamide and formic paraldehyde. 

Trimethylene-diamiiie C,H,oN3 i.e. 
NH2.CH2.CII2.CH3.NH,. (c. 140^). Formed ^ 
heating trimethylene bromide (1 mol.) and NH, 
(20 mols.) in alcohol for 10 hours at 100°. The 
liquid is decanted from NH.Br and evaporated, 
treated with KOH and distilled (Fischer a. Koch, 
B. 17, 1799 ; Lellmann a. Wiirthner, A. 228, 
227). Colourless mobile liquid, easily miscible 
with alcohol, ether, aild^ benzetle. Fumes in 
moist air, combining with water to form a 



METHYLENE-DIAMINE 
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hfdTBit. Iteadily tftkes up CO2 becoming solid. 
OondeubCB with benzoic 'aldehyde forming 
0|Hg(N:0l2Ph).. Phenanthraqninone forms 
a yellow powder, melting above 250°. 

> Benzil forms a transparent 

vitreous mass [0. 76°]. 

8altB.~-B"H2Cl2. Easily soluble prisms. — 
B"ELClJPtOl4. Orange prisma. — B"(I1SCN)2. 
[102°]. At 140° it is partially decomposed into 
trimethylene thi(>urea and NH^SCN. — 
B'HJBr,. 

Diaeetyl derivative C3Hfl(NHAc)2. [79°]. 
White needles, v. e. sol. water, v. sol. alcohol, 
chloroform, si. sol. benzene, insol. ether, petro- 
leum Qther (Strache, B. 21, 2364). 

Dibemoyl derivative C 3 Hb(NHBz) 2 . 
[148°]. White crystalline powder, insoL water, 
m. sol. benzene, v. sol. alcohol and chloroform. 
On heating in a stream of HCl thA product is 

OjHg^^^CPh, an oily base Which slowly 

becomes crystalline and forms crystalline salts 
(Hofmann, B. 21, 2337). 

Oxalyl derivative 

A sparingly soluble white powder, formed on 
mixing trimethylene-diamine with an alcoholic 
solution of methyl oxalate. It does not melt at 
260°. 

Derivative. — V. Oxy-tbi-methylene-pumine. 

Trimethylene di-nitro-di-amine OaHgN^O^ i.e. 
NO 2 .NH.OH 2 .CH 2 .CH 3 .NH.NO,. [67°]. Formed by 
heating 0 sHe(N(N 0 ,,).C 02 Me )3 (v. TRi-METnTM?NK 
niOAKBAMio Acin) with aqueous ammonia (Franchi- 
mont a. Klobbie, B. T, C. 7, 843). Short thick 
prisms (from water or alcohol), v. sol. water and 
alcohol, less sol. ether and chloroform. Boiled 
with dilute (2p.o.) HjSO^ it evolves N 2 O. It 
has no acid reaction, and easily forms metallic 
derivatives. 

Tetra-methylene-diamine C4H,2N4 4.e. 
NH2.CH2.CH2.CH2.CH,.NH2# [24°]. (169°). Ob- 
tained by reducing ethylene cyanide in alcoholic 
solution with sodium (Ladenburg, B. 19, 780). 
Identical with the ptomaine * putrescine ’ {cf. L. 
Brieger, ‘Die Ptomaine,’ Berlin, 1885-1886, 1, 
43 ; 3, 101) and also with a base obtained from 
a morbid urine (Udranszky a. Baumann, B. 21, 
2938). Strong base, smelling like piperidine. 
Solutions of its salts give a crystalline pp. with 
iodine dissolved in KIAq but no pp. with HgCl, 
or KCdl,. When shaken with aqueous NaOH 
and BzCl it gives a crystalline pp. of the dP 
benzoyl derivative. Methyl i^oroformate 
ClOCPaMe forms (CHj4(NH,002Me)3 which crys- 
tallises in flattened needles [128°], si. sol. cold 
water, and Is nitrated by HNO,, yielding 
(CH2)4(N(N02)C02Me)2 which crysttfllises from 
ether and melts at 62° (Dekkers, R. T. C. 9, 97). 

Salts.— B^HjClj. Plates (from alcohol).— 
B'll,Pt01,. Needles.— Picrate. Thin yellow 
needles. — Anroohloride. [210°]. Minute 
thread-like needles, v. ‘%ol. hot water (Oiamician 
a. Zapetti, B. 22, 1978). 

Di*henioyl derivative 04H3(NHBz)2. 
[175°] (U. a. B.) ; (178°] (0. a. Z.). Plates, in- 
sol. water, almost insol. ether, v. sol. hot alcohol. 


May be sublimed. 

Tetra-iiiethyleBe.di4iitro.di.aBiixie 04 H|eN 404 
tW°]. aot byhbating 


(0H2)4(N(N02)C02Me)g with eonc. NHgAq ai 
100° and ppg. by HOAo (D.). Small hard crys- 
tals (from water). 

Penta-methylene didMne O^H^N, i.e. 
NH2.CH2.CII.,.CH..CH2.CH,.NH2 (178*6°) (L.) ; 
(178°-180*5^) (Perkin, O. /. 65, 699). S.G. 9 
•9174 (L.) ; 1? *8846 ; ^ *8784. M. M. 7-493 (P.). 
Formed from trimothylene cyanide by reduction 
in ethereal solution with zinc and HCl, or in 
alcoholic solution with sodium (Ladenburg, B. 
16, lljJl ; 18, 2956 ; 19, 780, 2686). It is iden- 
tical with ‘ cadaverine ’ a base discovered by 
Brieger in coi-pses, and among the products of 
putrefaction of flesh and fish (Brieger, B. 16, 
1186; 18, 1922 ; ‘ Die Ptomaine,’ Berlin, 1885; 
Ladenburg, B. 19, 2585). Found also in the 
urine of a patient suffering from cystinuria, but 
not in normal urine (U. a. B.). Syrup, smelling 
like piperidine ; v. sol. water and dcohol, m. soU 
ether. Fumes in the air. 'Absorbs CO2 from 
the air. The hydrochloride is converted by dry 
distillation into NH3, HCl, and piperidine. 

Salts. — B^H^CL. — B''H2ptCl4. Thick orange 
prisms (from water) ; m. sol. cold water. -Per- 
iod i do. Almost black crystals (from alcohol). — 
B'^HaCL^ SHgCij. Crystals (from hot water) 
(L.). — ^B^H^Cla iHgCla. Crystals (from alcohol) 
(B.). 

Di-acetyl derivative 
CH.,(CH2 .CH..NHAo) 2. Small needles (from al- 
cohol). May be distilled. 

Di-benzoyl derivative 
CH2(CH2.CH2 .NHBz) 2. [130°]. (above360°). Ppd. 
by adding aqueous NaOH and BzCI to a solution 
of the base (Udranszky a. Baumann, B. 21, 
2744). Long needles and plates ; v. sol. alcohol, 
; m. sol. ether, in sol. water. Not affected by hot 


dilute acids or alkalis. 

Penta-methylene-di-nitro-di-amine 
CH,(CH2.Cn,.NH(N02))2. Formed by treating 
CH](CH2.CH2.N(N02).C0.Me)2 with aqueous 
ammonia (Franchimont a. iSobbie, B. T. C. 7, 
343). Small oblong plates (from chloroform) ; 
V. sol. water and alcohol, sol. ether, si. sol. 
CHCl,. When boiled with dilute (2 p.c.) H^SO, 
it evolves NjO. 

Di-nitroso-peDta-methylene-tetramine (so- 
called) CJI,oN ,02 i.e. C,H,oN 4{NO)2. [207°] (0.) ; 
[203°] (M.). Formed by the action of nitrous 
acid on * hexamethylene tetramine * (Griess, B. 
21,2788; Mayer, B. 21,2888). Needles (from 
alcoliol), V, sol. hot alcohol, m. sol. chloroform, 
insol. ether. Not affected by boiling with zinc- 
dust. Dilute HCi decomposes it into nitrogen, 
ammonia, and formic aldehyde. 

Hexa-methylene-tetramiiie (so-called) 
CH.aNi. Hexamethyleneamine. [189°]. B. 
(alcohol) 7. Mol. w. 116 (by Raoult’s method) 
(calc. 140) (Tollens a. Mayer, B. 21, 1666^. 
Formed by passing dry NHj over heated tn- 
oxy-methylene (formic paraldehyde) (Butlerow, 
A. 116, 322; Z. [2] 6, 278). Prepared >y dis- 
solving mcthylal in dilute H2SO4, and distilling 
the product with steam into a receiver containing 
ammonia (Wohl, B. 19, 1842). '» 

Properties.— Ilhorabohedra (from aloonol), 
v. sol. water, chloroform, and CS*. May be sob- 
limed. Scarcely attacked by Bodium.amjJgam. 
Acts nutritiously npon algas (Loew a. Bokomy, 
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METIIYI^CYANOSUCX^INIO ETHER. 


METHYL-CYAHO-STTCOINIC ETHEB 
OjoHjjNO. i,e. C02Et.CHa.CMeCy.C0aEt. An 
oil formed by treating cyano-succinio ether with 
Na and Mel successively (Barthe, C. R. 108, 
297). 

s-Di-methyl-cyano-succinic ether 0,,^,,N0^ 
i.e. CO,Et.CIIMe.CMeCy.CO,Et. (273°). S.G. 
g4-5 1*0577. A product of the action of alco- 
holic KCy on a-bromo-propionio ether (Zelinsky, 
B. 21, 3164). Formed also by adding o-broino- 
propionic ether to cyano-propionic other mixed 
with KCy (Z.). 

METHYL-CYAKURIC ACID v. Cyanuric 
acid in the article Cyanic acids. 

METHYL CYMYL KETONE C,JI,,0 
CH,.CO.C«H,Me.C3H, [2:1:4]. (2 17°). An oil, 

formed by the action of AcCl on cymene in 
presence of AICI3 (Claus, B. 19, 233). 

METHYL DAMBOSE v. Bokm.site, vol. i. 
p. 524. 

Di-methyl-dambose v. Damdonitb. 

METHYL-DAPHNETIN v . Davhnetin. 

METHYL DECYL KETONE C,,H,^0 i.e. 
CH,.eO.C,„H2,. [21°J. (217"). F onried by (lis- I 
tilling a mixture of barium acetate and barium 
bendccoate (undccylalo) (KralTt, Jl. 15, 1708). 
Yields acetic and dccoic acids on oxidation. 

METHYL - DESOXYBENZOlN v. Tolyl 

BENZYL KETONE. 

Dimethyldesoxybenzom v. Benzyl xylyl 

KETONE. 

METHYL DODECYL KETONE C,,II kO i.e. 
CBrCO:C,^n^. [34°]. (20()° at 100 mm.). 

Formed by distilling barium tridccoate j 
(OijHanOJoBa with barium acetate (KralTt, B. 
16, 1708)." Yields lauric and acetic acids on 
oxidation. 

METHYL c-DUKYL KETONE C,.jH„0 i.e. 
CHj.CO.CaHMe, [1:2:3:1:51. (259°). From c- 

durene, AcCl, and AICI3 (Claus a. Fohlisch, 
J.jpr. [2] 38, 230). Oil. 

Phenyl hy dr azide, [129°]. Laminne. 

Isomeridcs v. Ouiiyl methyl kktonbu. 

METHYL-ECGONINE C.oH^NO,. [204°]. 
A 'product of the action of HGl on mcthyl- 
cooaine, the resulting mcth)d-ecgonine hydro- 
chloride being decomposed by Ag.O (Liebermann 
a. Giesel, B. 23, 610). May be crystallised from 
methyl alcohol containing a trace of water. 
Extremely sol. water, insol. absolute alcohol, v. 
si, sol. absolute MeOH. Decomposed by fusion. 
A 9*6 p.O. solution of the hydrochloride exhibits 

0= -1-2°. BTHCl : [236°] ; needles (from methyl 

alcohol-ether).~B'HAuCl/. [2^20^]; lemon-yellow 
needles, ^ .j 

Benzoyl derivative. Hydrochloride 
CjyHjjNO^HCl. The first product of the action 
of hydrochloric acid on methyl-cocaine [47°], 
the base being just dissolved in HCl and then 
heated \ hour at 90°. Glassy columns (from 
hot water). The base is not ppd. by carbonate 
of soda.— Auroohloride CitHjiNO^.HCI.AuCIj. 
The nitrate is v. si. sol. water. i 

METHYLENE. The radicle CBL^, which U 
not kndbvn to exist in the free state. « 

Dimethylene C3H4 i.e. CH3:CHj is caUed 
FiTbylene (g. v.). 


Xrimethylen# 0,H, H.P.p. 

«-d470. H.F.V, -4680. This gas is formed 


when trimethylene bromide Cn2Br.OjJ[j.CHjBr 
(140 g.) is boiled ❖ith sodium (6g.). Tne con- 
tents of the flask become pasty, but ftill oontaiu 
much of the bromide (120 g.), which can be 
mostly recovered by filtration (Freund, J.jpr, [2] 
26, 367). It is also fiStmed by heating tri- 
methylene bromide with zinc-dust and 76 p,o. 
alcohol (Gustavson, J.jyr. [2] 36, 300). Tri- 
methylene burns with a bright flame and smells 
like butylene. 

Reactions.— 1. Trimeth3fiene is readily ab- 
sorbed by fuming HI. The product is «-propyl 
iodide, whereas propylene gives wo-propyl iodidc.r 
2. Trimothylene is very slowly absorbed by 
bromine ; the product is trimetliyleno bromide 
(165‘^). Propylene is readily absorbed, forming 
propylene broiniilo. — 3. Cone. H^SOi forms 
liquid hydrocarbons, and on diluting and distil- 
ling n-propyl alcoliol is got (G.). — 4. KMnOi 
does not oxfdise it (Wagner, B, 21, 1230). 

ItefercncLK.—TimiK'viiyLK^'R CAiinoxYLic acids, 
Tjumetiiylenyl methyl ketone, and Phenyl 

TUDI KTH YLE N YL KETONE . 

Tii-methylene is a term also applied to the 
divalent radicle CII;.CH.^.CH2. 

Totra-mcthylene is a terra applied to the ring 
CH...CIIj 

I ' I , and it is also used to denote the group 
CH2.CH2 

CH2.CIL.CH..CIL.. 

Pentamcthylene is a name used to denote 
.CH..CH2 

Ch/ I , and also CH2.CH2.CH,.CH2.CH2. 

\CH,,.CIl2 

Hexamethylene is benzene hoxahydride. Ac- 
cording to Baeycr (A. 268, 166), it should be re- 
garded as lying entirely in one piano. 

METHYLENE ACETATE v. Acetyl deriva- 
tive of Formic outh aldehyde, vol. ii. p. 670. 

TRIMETHYLENE-ACETO-ACETIC ACID, so- 
called, V. vol. i. p. 24. 

METHYLENE-DIAMINE Di-benzoyl de- 
rivative CH,(NHnz)2. [221°]. S. (alcohol) 
•47 at 14*5° ; -63 at 22 " ; Hipimraffin. 

Formation hippuric acid, PbO, and 
HNO3 or II.SO, (H. Schwarz, A. 76, 201; Sitz. 
W. 77, ii. 762 ; J. Maier, A. 127, 162 ; Kraut a. 
Y. Schwarz, A. 223, 40). 

Preparation.- From bcnzonitrilo (15 g.), 
methylal (6 g.) and cone. HjSO^ (100 g.) (Hepp 
a. Spiess, B. 9, 1124). 

Properties. — Long white felted needles (from 
alcohol), V. sol. CSo, ether, and chloroform. 

' Reactions. - 1. Dissolves unchanged in cone. 
H3SO4, and in fuming HNO3.— 2. On distillatUni 
some passes over unchanged along with beiizoio 
acid.— 8. Not affected by bromine.— 4c. Boiled 
for some time with dilute (32 p.o.) H2SO4 it gives 
formic aldehyde, NH, and benzoic ^id. — 6. 
Heated in sealed tubes with dilute HOI it yields 
benzamide and formic paraldehyde. 

Trimethylene-diamiiie C,H,oN3 i.e. 
NH2.CH2.CII2.CH3.NH,. (c. 140^). Formed ^ 
heating trimethylene bromide (1 mol.) and NH, 
(20 mols.) in alcohol for 10 hours at 100°. The 
liquid is decanted from NH.Br and evaporated, 
treated with KOH and distilled (Fischer a. Koch, 
B. 17, 1799 ; Lellmann a. Wiirthner, A. 228, 
227). Colourless mobile liquid, easily miscible 
with alcohol, ether, aild^ benzetle. Fumes in 
moist air, combining with water to form a 
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0,Hg(^H.OO.^t)2 (Fischer a. Koch, A. 232, 225). 
It cry8t§llises after some time, and separates 
from ether in colourless prisms. V. sol. ether, 
alcohol, and chloroform, si. sol. ligroin, insol. 
water. It dissolves in acids but is reppd. by 
alkalis. 

Tetra-methylene dioarbamio acid. Methyl 
•f/icr CJl,(NH.C02Me)2. [128°]. Formed from 
tetra-mothylciie-diamine and ClCOoMe (Dekkcra, 
R. T. C.9,97). Fliy.tened needles.soL warm water. 
Converted by HNO3' into 0,H„(N(N02).C0.,Me)2 
which separates from ether in small brilliant 
crystals [62°], v. si. sol. cold water, si. sol. ether, 
sol. warm alcohol, and is converted by NHjAq 
into C^H«(NH.N0,)2 [163°]. 

Pentametbylene dicarbamio acid. Methyl 
ether CH,(CH,.CH,.NH.C02Mo)2. [114°]. 

Formed by treating pcnta-methylenc-diaraino 
with methyl carbonate. Fine mecdles (from 
boiling water). V. sol. hot aleohol (Franchi- | 
mont a. Klobbie, R. T. G. 7, 31.3). Pure HNO^ 
gives a di-nitro- derivative, forming small bril- | 
liant prisms [37°],and this treated with aqueous 
ammonia gives penta- methylene -dinitramine 
[60°] together with methyl carbamate. 

TRIMETHYLENE CARBOXYLIC ACID 
CK. 

0,n^0^i.c. I >CH.C02Hor 
CH/ 

CH./.CH.CH.„C'0.jH. Isomeriile of crotonic acid. 
[19°]. (183°). Formed by heating ethylene- 
malonic acid (trimethylcno dicavboxylic acid) at 
210° (lloder, A. 227, 24 ; Perkin, jun., C. /. 47, 
817; B. 17, 57). White crystals, m, sol. water. 
Has a powerful odour and a burning taste. — ’ 
CaA'.^Gaq. Needles, v. sol. water. — BaA'2 2aq. | 
Needles, v. sol. water. — Ag A'. Small needles 1 
(from hot water). Gives off a low-boiling oil on 
distillation. 

Ethyl ether EtA'. (13 1°), Formed by 
digesting the Ag salt with an ethereal solution of 
EtI. Volatile oil, with i|}leasant odour. Not • 
affected by bromine in the cold, and only slowly ' 
attacked when boiled with bromine, HBr being 
given off. 

Trimethylcno ( 1 : 1) -di-carboxylio acid so called 


sol. cold water, si. sol. hot water. — AgHA^. Long 
colourless needles (from water). 

Ethyl ether (213°). V.D. 6-82 

(calc. 6*43). S.G.{f 1*0646; If 1*0566. Formed 
by the action of ethylene bromide on sodium- 
malonic ether (Perkin, jun., C, J. 47, 812 ; B. 
17, 54 ; Fittig a. Bodor, A. 227, 13). Oil. Ndfc 
attacked when successively treatea with benzyl 
chloride and NaOEt (Perkin, jun., B. 18, 1784). 

Dibromide C:,H,Br2(COOH)2. [110°]. From 
tri-iAothylene-di-carboxylio acid and Br in chlo- 
roform {Fittig a. Marburg, B. 18, 3413). 

Trimethylene (l:2)-di-carboxylic acid 
/CH.C02n 

CII/ I or CH2:C(C02H).CH2.C02H. 

\Cn.C02H 

Allo-itaconic acid. [137°] (C. a. G.) ; [130°] (B.). 

Fonmtion. — 1. By heating its anhydride 
with water at 140° (Conrad a. Guthzeit, B. 17, 
1187). -2. From sodium propane tetracarboxylio 
ether (C0,Et),CNa.CII,.CNa(C02Et)2 by treat- 
ment with bromine, the resulting tri methylene 
tctracarboxylic ether being saponified, and the 
free acid heated to 230°, and then distilled under 
16 mm. pressure : the oil which passes over 
at 170° to 160° is heated with water at 140° 
(Perkin, jun., B. 19, 1050 ; Dressel, A. 256, 197). 

Properties.— Prisms', v. sol. water, alcohol, 
and ether. Not attacked by alkaline KMn 04 , or 
by sodium -am a) gam (Buchner, B. 23, 705). 

Salts.— CaA"; silky crystals. — Ag.A . 

.CH.COv 

A nhydride CjH^Oj i.e. CHj^ | \0 or 

,C0.0 


(Buchner). Formed by heating trimethylene- 
.Cn.COaH 


[690] 


tricarboxylic acid CIIj' 


or possibly 


0^H,04 i.e. 


CH2. 

. I 

OH/ 


C(C 02 H )2 or 


CH2:CH.CH(C02H)2. Vimconic acid. Ethylene- 
vialonic acid. [141°]. Obtained by saponifica- 
tion of its ether. Colourless triclinic crystalg ; 
a:6:c = 0*7712:1: *8702. Crysstallises with aq (from 
wal^r) ; v. e. sol. water, v. sol. ether. At 160° 
it begins to give off CO2, leaving trimethylene 
carboxylic acid. It is not attacked by sodium- 
amalgam. When heated with brojnine it gives 
off HBr slowly. It combines, however, with 
HBr, forming bromo- ethyl- malonio acid (Per- 
kin, 0. J. 47, 814), and it combines with bromine 
when this is dissolved in chloroform (Fittig^. 
Boiling dilute H2SO4 forms 7.oxy-othyl-malonio 
acid. Alkaline KMnU^ does not attack it (Buoh- 
ner, B. 28, 704). 

Salts. -Ammonium salt. Four-sided 
plates.— CuA"aq. Deep-blue octahedra, si. sol-, 
hot water. At 160° it becomes a h'ght-green 
powder.— BaA''. Needles.— BaH2A''2^®'Q* Pris- 
matio needles. — PbA'^ (dried at 100°). Insol. 
pold| si. sol. hot, water.— -AgjA". Needles, ?. id. 


C(C02H)2 

CH2:C(C02H).CU(C02lI)2 at 184° to 190° for a 
long time (C. a. G.), Needles, si. sol. ether. 

Tiirnetbylene (1.2.)-di-carboxylio acid * 
XII.COaH 

CIL< I . [176°]. r-cistrans-tri-methyh 

*\cn.c02H 

enc-l.2-di-carhoxylic acid. Formed by saponift- 
cation of the di-methyl-ethor (Eduard Buohner, 
B. 23, 705). Compact apparently rhombic crys- 
tals (from water), containing no water of crys- 
tallisation. Grouped needles (from ether). Less 
sol. wakr than the isomeric glutaconio acid, but 
more sol. ether. Distils without splitting off 
water. Acetyl chloride forms no anhydride. 
Not oxidised by permanganate in alkaline eola- 
tion. Not reduced by sodium-amalgam. Chloride 
of iron gives a weak’^ed-brown colour. 

Salt s.— The zinosaltis more sol. cold than 
^ot water. . It crystallises in nodular groups of 
>needles. A solution of the amraoniam salt 
gives no ^p. with CaCl, and BaOl*, but white 
crystalline pps. with silver and lead s^ts. By 
heating the silver salt a white body sublimes in 
needles, probably the anhydride. 

Di-mothyl-ether OsH^iCOjMe),. (905°> 
215° at 718 mm.). Formed by heating Miylo- 
di-azo-acetic other CsHiNjlCO^MeLlor 40 minutes 
to 160°~186°. Saponified by boilmg with aque- 
ous potash. 

X 2 
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TRIMETHYLENB CARBOXYLIC ACID/ 


Itomerides of trimethylenodicarbozylio ftoid 
v » Itaconio, Citraoonio, MbsagoniO) and Oluta- 

X>NXC ACIDS. « 

Trimethylene (1:1:2) -trioarbozylio aeid 
XH.COaH 

I 0* possibly 

\C(C0,H), 

3H,:C(C0.,H).CH(C0,H),. [184°]. Formed by 
laponification of its ether, which is prepared by 
ihe action of a/3>di-bromo-propionic ether on di- 
(odio-malonic ether (Conrad a. Guthzeit/B. 17, 
1185). Its ether is also formed by the action of 
i-bromo-acrylic ether upon sodio-malonic other 
DHNa(CO,Et), (Michael. J, pr, [2] 35, 132, 851 ; 
im, 9, 121). Prisms (from water). At 184°- 
190° it is split up into GO, and the dicarboxylic 
icid or its anhydride. 

Tri^ethyl ether (276°). S.G. is 

1*127. Colourless liquid. Does not react with 
BaOEt and BzCl. 

Trimethylene (l:2:3)-trl-carbozylio acid 
.CH(CO.JI) 

(COfl)CH< I or possibly 

\CH(CO,H) 

CO,H.CH:C(CO,H).CH,.CO.,H. [160°-163°]. 
Formed by heating the tetra-carboxylio acid 
(1: 1:2:3) at 200° for a long time (Perkin, B. 17, 
1654; C. J. 47, 826). Colourless crystalline 
solid. V. sol. water, alcohol, and acetone, si. 
Bol. benzene, chloroform, ligroin, and CS,. On 
beating it yields a sublimate, probably of an an- 
hydride. 

Salts.— A'" Ag,: white granular pp. — 
A^Ca, : crystalline pp., soluble in cold water, 
nearly insoluble in hot. The cupric salt is a 
beautiful light-green pp., si. sol. water. The 
Ba and Pb salts are white pps. 

Trimethylene (l,2,3)-tri.carbozylio acid 

< CH.CO,H 

I . [220«], Obtained by 

CH.CO,H 

saponifying its methyl ether with alcoholic 
potash (Buchner, B. 21, 2641). Small aggregates 
of F.eedles (from ether), v. sol. alcohol and water, 
sL sol. ether. Not affected by bromine or by 
KMnOi. Its ammonium salt crystallises in 
plates. 

Methyl ether Me,A"'. [61°]. (267°) at 
732 mm. ; (224° at 180 mm.). Obtained by dis- 
tilling the compound of methyl fumarate with 
methyl diazo-acetate. Needles (from alcohol or 
water), y. sol. alcohol, ether, benzene, and petro- 
leum-ether. e 

Anhydridt 0A(C0,H)<^>0. [189<1. 

(265° at 75 mm.). Obtained by distilling the 
acid under reduced pressure. Small prisms, y. 
soL water and alcohol, sol. ether. Its Pb, 

Ba, and Ag salts are m. sX water. 

Trimethylene (l,l,2,8)-tetra-carbozyUo acid 

>OHiCO.H) 

(C0,H),b:0(C0,H).C]^C0J. [95°-100°]. The 
tetra-ethyl ether of this acid is obtained by the 
action of di-bromo-sucoinie ether on di-sodio- 
malonio ether (Perkin, JB. 17, 1652 ; C. J. 47, 
824). Crystalline colourless solid. V.soL water, 
aloohol, ether, and acetone, sL sol. ligroin and 
.benieiie. Very strong aoid. The aeid loseg CIO| 


on heati^ to 200° giyiug the (1, 9, 8)-tri-carb* 
ozylio acid. t 

Salt8.~-A'*Ag^: white amorphous pp. — 
A’^Gasaq : crystalline pp., more soluble in cold 
water than in hot. . 

Tetra^ethvl ether (246° at 85 

mm^ ; thick colourless oil. 

Tri-methylene (l,l,2,2)-tetra-earbozylio 
.C(CO,H), 

acidCH,< I . [2qp°]. Formed by 

^M!;(C02H)j 

saponifying the ethyl ether with alooholio 
KOHAq fDressel, A, 256, 196). Large shinii^ * 
o^stala (from water). When heated to 230° it 
gives off 2 CO 2 and H 2 O and is conyerted into the 
anhydride of trimethylene dicarboxylic acid, and 
from this the dicarboxylic acid itself can be ob- 
tained by heating with water to 140°. 

Ethyl •ether [IS*]. 

(187°). Ford^ed by the action of bromine on 
the disodium compound of propane tetra-car- 
boxylio ether (Dressel, A. 256, 194 ; c/. Perkin, 
B. 19, 1056). Long needles, y. sol. ether, alcohol, 
CHCl, and oenzene (D.). 

Tetra-methylene earbozylio acid tA 

CHj<^^>>CH.CO.H. (191°) at 720 mm. 

S.a. II 10548; S 1-0476. M.M. 6 048 at 18®. 
fij, 1*4403 at 26°. Formed by heating tetra- 
methylene dicarboxylic acid at 200°, CO 2 being 
given off (Perkin, B. 16, 1795; C, J. 51, 8). 
Colourless oil, smelling like butyric acid *, si. sol. 
water, miscible with aloohol and ether. Not 
attacked by bromine below 100°. 

Beaction,— The calcium salt distilled with 
lime gives CJH^, CH^, CO, di-tetramethyl- 
enyl ketone, and tetramethylenyl methyl ketone 
(Colman a. Perkin, jun., C. J* 51, 228 *, B. 19, 
8112). 

Salts.— AgA' : sparingly soluble white pp. — 
CaA'2 5aq. 

Ethyl ether Etk'. (lSl®)at720mm. (P.)t 
(162®) (Freund, B. 21, 2694). 

Chloride C.H,COCl. (148®) (F.). Ob 
tained by heating the amide with PCI,. 

Aviide C,H,.C0NH2. [138°]. (o. 240°). 

Formed by heating the ammonium salt of the 
acid to 250° (Freund, B. 21, 2694). Plates (from 
alcohol), y. sol. water, ether, chldroform, benz- 
ene. May be sublimeA Decomposed by treat- 
ment with bromine and KOH. 

^ rife 0,H,.CN. (150°), Formed by dis- 
tilling the amide of tetra-methylene carboxylic 
acid with phosphoric anhydride (Freund, B. 21, 
2696). Colourless oil, with pleasant odour. Is 
conyerted into the amine by reducing with 
sodium and*alcohok 

Anilide C,H,.CONHPh. [111°]. Formed 
by heaiing the amide with aniline until no more 
ammonia is giyen off (Freund). Long needles 
(from alcohol), si. sol. hot water. 

Anhydride {0,n,eCQ)fi. (160°). Formed 
by distilling the sodium salt with the chloride 
of the acid(F.). 

Tetra-methylene (l,l)-diearbozyUe aoid 
0,H,0, CH,<^>0(CO,H)r [166®]. Prom 

the ether (Perkin, O, J, 61, 4). MohooUnio 
orystals (from ether); 1*0824:1:1*1854; 
g«88° OS'. V. sol. ether tad beatm, aeariy 
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ao9 


[nirol. ehloroform and ligroln, v. boL water. A 
few degnes above its melting-point it splits off 
DO), becoming totramethylene carboxylic acid. 

Salts.— AgjeA". — CuA"aq. — PbA"aq. — 
BaA" aq. 

Ethyl ether Ift.A". (221®) at 720ram. 
3.G. I 1-0638 ; \i 10405. M.M. 9-940 at 18-9®. 
iD 1-433. Formed from malonio ether, tri- 
nethylene bromide, and NaOEt (Perkin, B. 16, 
L793 ; C. J. 51, 2^. Oil, smelling like camphor. 

Tetramethyle& (l,2)-di-oarboxylic acid 
3H,.CH(CO^) 

I I . [130®]. Formed by heating 

iH,.CH(CO.;EI) 

the tetra-carboxylio acid to 180®-200® (Perkin, 
B, 19, 2042; G. J. 61, 22). Colourless feathery 
crystals (from water). V. sol. water, alcohol, 
and ether, more sparingly sol. benzene and 
ligio'in. By alkaline KMnO^ it ^ oxidised to 
oxalic acid. 

Salts. — A"Agj: heavy whitd pp.— A^Ba* : 
sparingly soluble six-sided transparent tables. 

Dimethyl ether A^'Et,. (238®-242®) ; 

colourless liquid. 

CH,.CH.COv 

Anhydride I | >0. [78°]; colour- 

CH^.CH.CO/ 

less crystals ; easily soluble in alcohol, sparingly 
in ether and benzene. Formed by heating the 
acid to 800°. Beconverted into the acid by boil- 
ing with water. Heated with resorcin it gives a 
beautifully fluorescent condensation-product. 
Tetramethylene (l,3)-dicarbozylio acid 

CO:^.CH<p]^CH.CO^. Homoitaeonie 

add. [171°]. Formed by boiling its ether with 
fuming HCiAq (Markownikof! a. Erestownikoff, 
A. 208, 333). Prisms, v. sol. hot water and 
alcohoh si. sol. ether. May be sublimed. Does 
not combine with bromine, but when heated with 
Br it gives oS HBr and CO^. It is not reduced 
by sodium-amalgam. Does not form an anhy- 
dride. Does not unite with HBr or HI. 

Salts.— PbA"Jaq. Crystalline crusts. — 
Ag^A", Amorphous pp., not decomposed by 
boiling water. 

Methyl ether Me^A". (220°). 

Ethyl ether Et^''. (280°). Formed in 
very small quantity when CH,.GH(OEt).C 02 Et 
is prepared* by the action of dry NaOEt on 
«-chloro-propionio ether (M. a. E.). 

Tetramethylene (1,1,2,2) - tetra - oarbozylio 
CH,.0(CO^), . 

Mid I I . [145P-160°]. Obtained by 

. CH..C(CO^), 

•aponidcation of the tetra-ethyl ether, which is 
formed by the action of bromine upon the 
di-Bodio- derivative of butane-tqtra-carboxylio 
OH,.ONa(CO,Et), 

ether I (Perkin, J9. 19, 2041; 

OHyCNa(CO^t)a , 

0. <r. 61, 21). Colourless crystals. Easily soluble# 
in water, alcohol, a^ ether, more sparingly in 
benzene and ligroln. It evolves CO, at its melt- 
ing-point, and is converted into the di-oarbozylic 


Tetramethylene (1,1,8, 8) - tetraearbozyl{|B 

acid. Ethyl ether 

(0O,Bt)j0<^>CI(0OJ8!*)r Fonned by fii* 
M^oa ol m«tb^M iodid* on (h* di-iodinm d«- 


rivative of propane tctra-carbozylic ether in an 
alcoholic solution on the water-bath (Dressel, A. 
2.56, 198). Colourless viscid oil, distilling with 
some decomposition bItween 220° and 260° at 
15 mm. 

Pentamethylene diearbozylio Mid 
.CH,— CH.CO,H , 

CH/ I . [160°]. 

N3H,-CH.C0,H 

Pr^rafion.— Disodium pentane tetra-carb* 
oxyljo ether, 

(CO,Et),CNa.CH,.CH,.CH,.CNa(CO,Et), is con- 
/CH,— C(CO,Et), ‘ 

verted by Br into CH,^ I , which 

^CH,— C(CO,Et), 

yields pentamethylene tetracarboxylio acid on 
saponification, and this acid is decomposed by 
heat into CO, and pentamethylene dicarboxylio 
acid. This is purified by con\%rsion into its 
ethyl salt (Perkin, jun., C. J. 61, 244 ; B. 18, 
3250). 

Properties. — Nodules (from water). V. sol. 
hot water, alcohol, and acetic ether; si. sol. 
ether. • 

Salt s. — Ag.^A". Very stable white pp. 
Ethyl ether (o. 250°). 

.CH,— CH.COv 

Anhydride CR^ | >0. 

N3H,-CH.C0/ 

[64°~67°]. Formed by heating the acid to BOO*- . 
M. sol. alcohol and ether, si. sol. OS, ; insol. cold, 
but saponified by hot, Na^CO,Aq. With resorcin 
and H^S 04 it gives the fluorescein reaction. 
Penta-methylene tetracarboxylio acid 
XH,-C(CO,H), 

I . Formed as above. SoL 

\CH,— C(CO,H), 
ether. 

TETBAMETHYLENE CABBOXYLIC ALDE- 
HTBE CH,<®y^CH.Cno. (116”-117°). From 

calcium tetramethylene carboxylate by distilling 
with calcium formate (Colman a. Perkin, C. /. 
51, 238). Oil -, smelling like isobutyrio ald^yde. 
Gives a purple colour with rosaniline hydro- 
chloride which has been bleached by SO,; re- 
duces ammoniacal AgNO,Aq; combines with 
NaHSO, ; reacts with hydrozylamine and with 
phenyl -hydrazine. 

TBIMETHYLENE CHLOBHYBBIN v. 

Ohloro-proptl alcohol. 

METHYLENE CHLOBIBE CH/)1,. Di^ 
chloro-methane. Mol. w. 85. (41-8°) (Thorpe, 
C. /.37,196). B.G. S 1-3778 (T.); U 1-8877; 

1-3220. M.M. 4-313 at 11*9° (Perkin. C. /. 
45, 527). C.E. (0°-10°) -001335; (0°-40°> 
•001416. S.V. 65-12. H.C.p. 100800 (Berthe- 
lot a. Ogier, Bl. [2] 36, 68). 

Formation.— -1, ^From chlorine and methyl 
chloride in sunlight (Begnault, A. 33, 828; 
A. Ch. [2] 70, 877).— 2. By the action of zino- 
dust and ammonia on chloroform, the yield 
being very small (Perkin, C. N. 18, 106).— 8. By 
the action of chlorine on methylene iodide (But- 
lorow, A. 107, 110; 111, 251; Z. [2] *3, 276}.— 
4. By the action of AlCl, on the oompouna of 
CI.CO,CCl,with CLOOjO^ (Hentsohel, /* jpr. [2] 
86, 474). 

P^epamfion.— Aqneoui HOI ia cautiously 
added to a mixture of alcohol (6 vols.), chloro* 
form (1 vol.}, and zinc. SufBoieat heat ia pro- 
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dac^ in the reaction to distil over much of the 
methylene chloride. The product is fractionally 
distilled (Greene, C. B, 8% 1077; A. Ph. 8. 18, 
847j C.N. 50, 75 ; A. C. J, 1, 522). 

Properties, — Oil. Like CCI4 (but unlike 
CH,G1 and CHOI,) it exerts a poisonous action 
vhen inhaled (llegnault a. Villojean, G. R. 100, 
1146). 

Reactions.--l. Converted by ICl or ICl, into 
CHC1„ and hexachloro-benzene. Converted by 
iBr into iodoform nnddi-chloro-di-iodo-methSne 
(Hdland, A, 240, 234). Converted by IBr, into 
CBr4, CHBrj, and O^r^. -2. Heated with KI, 
iodine, and alcohol, it gives GHJo, EtI, and 
alcohol (H.h-“3. Iodine at 200° gives methylene 
iodide (H.). — 4. Brmnine at 170° forma 
CHBrCL, (91°), and a little CBr,Cl., [38^] (150°) 
(Arnhold, A, 240, 204).— 6. Alcoholic NaOAc 
forms CH2(OEt)2*and acetic acid (A.).— G. Con- 
verted by alcoholic NH, at 125° into so-called 
hexa-methylene-diamine (Holaiid, A. 210, 225). 
Aqueous ammonia at 140° forms NH^Cl, methyl- 
amine hydrochloride and formic acid (Andr6, 
C. B. 102, 1474).— 7. Mixed with benzene it is 
converted by AICI3 into anthracene and other 
products (Friedel a. Crafts, A, Ch. [6] 11, 264). 
8. Water o.i 200° forms HCl, formic acid, MeCl, and 
MeOH (Andr5).— 9. With H.B it forms a crystal- 
line compound CH2C1.2(H2S)./23aq (Forcrand, 
A. Ch, [5j 28, 17). 

TEIMETHYLENE CHLOBIDE v, cu/B-Di- 

CHLOEO-PROPANE. 

METHYLENE CHLOKO - BEOMIDE v. 
Chloro-bromo-methane. 

Tri-methylene chloro-bromide v. Culobo- 

BBOHO-PROPAKE. 

METHYLENE CHLORO-IODIDE CH.2CII2 
Chloro-iodo-niethane, (109°), V.D.8814. S.G. 

2*447 ; lyj 2*444. Formed by the action of 
ICl on methylene iodide or of iodine on 
IHg.CHxCl (Sakurai, G. J. 41, 361 ; 47, 198). 
Oil. 

TEIMETHYLENE CYANHYDBIN v, NitHU 

of y-OXT-BUTYRIC ACID. 

TEIMETHYLENE CYANIDE C^H^N* i.e, 
CH,{CH3CN)2. Qlutaroiiitrile. (274 ') (H.) ; 
(286^) (Perkin, G. J. 55, 702) ; (203° at 100mm.) ; 
(142° at 10 mm.) (Krafft a. Noerdlinger, B. 22, 
817). S.G. U -9952; f!) *9894. M.M. 5*136 
(P.J. Formed from trimethylene bromide and alco- 
holic KCy (Henry, Bl, [2j 43, 618 ; G. R. 100, 
742). Liquid, sol. water, alcohoT, and chloro- 
form, insol. eiher and CS.^. Yields giutaric acid 
on saponification. Sodium reduces it in alco- 
holic solution to pcntamethylene-diamine and 
piperidine. 

TEIMETHYLENE-DI-ETHYL-ALKINE v. 

EtHTIi-OXYPROPYL- AMINE. 

METHYLENE-ETHYL-AMINE 0,H,N i.e, 
EtNCH.,. (208° i.V.). V.D.2. Formed by the 
action of ethylamine on formic aldehyde (tri- 
oxymethylene) (Kolotoff, Bl. [2] 43, 112 ; 

J, B, 17, 2dl). Liquid, with unpleasant odour,* 
ecd. cold water, but separates again on warming, 
V. sol. alcohol. HCl splits it up into ethylamine 
and trioxymethylene (formic paraldehyde).— 
B'^^tCl,. Yellow crystalline pp. An isomeride 
(CEy ^4£t4 of this base is described by Lermon- 
loH {b* 7, 1252) as an oil formed by heating 


ethylamine with alcoholic methylene iodide at 
100°.— (CH3)4N4Et4H.2ptClg. Amorphous 

Methylene tetra-ethyl-diamine C^H^N^ t.e. 
CH2(NBt2)2. Tetra - ethyl - di - amido - methane 
(169° i. V.). S. 10. Forme^ by heating trioxy- 
methylene (formic paraldehyde) with diethyl- 
amine in sealed tubes at 100° (Kolotoff, BL [2] 
43, 112 ; Ehrenberg, J,pr, [2] 36, 118). Liquid, 
with peppery odour, si. sol. water, miscible with 
alcohol, ether, and CHCI3. Sp^t up by dilute 
acids, even by oxalic acid, into NHEt^ and 
formic aldehyde. Combines with CSo, forming 
C,H,.,N,CS3. 

Tetra - methylene - tetra - ethyl - tetramine 
C12H2SN4 t,e, Formed 

by heating methylene iodide with alcoholic 
ethylamine at 100° (Lerraontoff, B. 7, 1252). 
Liquid, yielding amorphous salts. - B"H.PtClfl : 
si. sol. water. 

METHYLEn£ ■ ETHYL ■ PHTHALIHIDINE 
C„U„KO t.e. Obtained by 

heating C23H24N.,Or, which is produced by adding 
aqueous ethylamine to phthalyl -acetic acid 
(Mortens, B. 19, 2369). Colourless oil, smelling 
of fresh carrots. Volatile with steam ; v. sol. 
alcohol and ether. 

METHYLENE DI-ETHYL DISULPHIDE 
C.HjjSjj t.e. CH2(SEt)2. Formic aldehyde ethyl 
mercaptal, Ethi/l derivative of didhio-formic 
(yrthaldehyde, (178°-181°). S.G. *987. Formed 
from methylene chloride and NaSEt in alcoholic 
solution (Kiederist, A, 186, 301 ; Fromm, A, 253, 
155). 

METHYLENE DI-ETHYL DI8ULPHONE 

C,H,.4S.P4 t.e. CH2(B02Et)2. [104°]. Formed 

by the action of KMn04 and H2SO4 on CH2(SEt)2 
(Fromm, A. 253, 156 ; cf. Baumann, B. 19, 
2811). Needles, v. sol. water and alcohol, si. sol. 
ether. Chlorine forms CCySO^Et)^ [99°] crys- 
tallising in needles; vfeile bromine produces 
CBr.2(S0.2Et).2 [132°]. 

Di-methylene di-ethyl trisulphone 
(Et.S0.2.CH2)2S02. [149°]. Formed by treating 
formic aldehyde with H^S, dissolving the product 
in aqueous NaOH, shaking with EtBr, and oxi- 
dising the product with KMn04 (Baumann, B, 
23, 1876). Sparingly soluble colourless plates. 

METHYLENE-FURFURANE TRIHYDBIDE 
.CH2.C(CH.2) 

C,H„Ot.«.CH2< I . (111°) at 718 mm 

’ \ch 2 .o. 

Formed by the action of solid KOH on methyj 
bromo-propyl ketone (Lipp, B. 22, 1207). Mobile 
liquid, m. sol. water. Yields a hydra/.ide. When 
heated with 6 p^c. HClAq at 100° it yields aceto- 
propyl alcohol (methyl oxypropyl ketone). Pro 
bably identtcal with trimethylenyl methyl ketone 
of Perkin, jun. (B. 17, 1440). 

*, TRI-METHYLENE GLYCOL C^H^O.^ i.e. 
CH2(CH20H)2. (214°). S.G. i 1*0625 (Z.) ; 

1*0636 (F.). C.E. (0°-10°) *00060. S.V. 84 
(Zander, A. 214, 178 ; Lossen, A, 254, 59). One 
of the products of the fermentation of glycerin 
by /^chizomycetes (Freund, M. 2, 63Gj. 

Fonnation.—!. By saponifying its diacetyl 
derivative with baryta- water (Rcboul, A , Ch, [5] 
14, 491). — 2. By warming trimothylene bromide 
with moist Ag^O (Bcilstein a. Wiegand, H. 15^ 
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l497).-;-8. By aUoxIring 0H2(0H*Br), to stani for 
lome time^i^ith a large excess of water (Niederist, 
M. 8, 839). — 4. By boiling trimcthylene bromide 
with dilute aqueous K_,C08 (Z.). 

Properties. — Visci^ liquid, with 'swoot taste, 
miscible with water. 

Reactions. — 1. Fuming HClAq at 100® con- 
Terts it into- CH2(CH.^Cl)8. — 2. Trimcthylene 
glycol (35 g.) heated with aldehyde (12 g.) at 100® 
yields the ethylidei^c derivative (v. infra). 

Di-acetyl derivative CH.,(CH .OAc).^. 
(210® cor.), (c. 111°). S.G. ® *901; 1070. 

S. 11. Formed by boiling CHj(CH2Br)2 with 
NaOAc (Reboul). 

Ethylidenc derivative i.e» 

V.D. 3-62 (oalo. 3-63). 

Obtained by heating the glycol with aldehyde at 
100®, the yield being nearly th^ theoretical 
(Lochert, A. Ch. [6] 1(5, 49): Colourless liquid, 
with slight aldeliydic odour. Dissolves in 1^ 
volumes of water, v. sol. alcohol and ether. 
Separated from its aqueous solution by CaClj 
and by KOII. Saponilied by boiling water, al- 
kalis, and dilute acids. With PCl^ it yields 
aldehyde and CH2(CH,C1),. 

Amylidcne derivative CgHj^O^ i,e» 

(o. ics"). 8.0.2 -995. 

V.D. 6*03 (calc. 4*08). Formed by heating tri- 
methylene glycol (35 g.) with valeric aldehyde 
(20 g.j in a sealed tube at 125°. Colourless mo- 
bile liquid, V. si. sol. water, v. sol. alcohol and 
ether. Saponified by boiling water. 

Heptylidene derivative CjoIIjo^z 

(c. 21C°). S.G. 2 -933. 

From the glycol (30 g.) and heptoio aldehyde 
(oenanthol) at 160° (L.). 

Bromhydrin v. Bromo-propyl alcohol. 
TRI-METHYLENE-IMINE CjHjN i.e. 

CIL<^q 2'^NII. (G5®-8CF). Formed, together 

with a polymeride C„H,^N., (160®-.167°), from 
CH8Br.CH,.CH,.NH8 and NaOH in the cold 
(Gabriel a. Weiner, B. 21, 2669). Volatile liquid, 
smelling like NH., and fuming in the air. Eagerly 
combines with CS.,.- B'HAuCL.~B'.,H.PtCL.— 
B'C,H.,(NO.)jpH. [167°J. 

METHYLENE IODIDE OHJ^. Di-iodo- 
methane. [4®]. (152® at 330 mm.). S.G. 

3*2853 ; U 3*2656. M.M. 18*827 at 16® (Perkin’, 
O. J. 46, 464). , 

Formation. — 1. By heatftig iodoform (4mols.) 
with NaOEt (9 mols.) dissolved in alcohol (But- 
lerow, A* 107, 110 ; 111, 242 ; cf. Briining, A. 
104, 187).— 2. By heating chloroform with HIAq 
at 180® (Bljuducho, Z. [2] 7, 91).— ». By heating 
iodoform (60 g.) with oono. HIAq (2(^0 g.) to 
boiling (127®) and adding phosphorus (Lieben, 
Z, 1868, 712 ; Baeyer, B. 6, 1096).— 4. From 
methylene chloride and Cals at 75® (Swindler, A, 
281, 262). — 5. By warming a mixture of iodoform 
(5 pts.), water (2 pts.] and reduced iron (5 pts.), 
and fractionally distilling in vacuo (Cazeneuve, 
C. B. 98, 869). — 6. An alcoholic solution of iodo- 
form is decomposed by light, yielding OHsIg and 
iodine. Oxalic acid accelerates the reaction 
(Molder.B. T. 0.7, 816). 

Yellowish liquid, boiling with 
partial decomposition at 180 . 


Reaetwns,—!, Potassium has no action in 
the cold, but on heating it acts with explosive 
violence. — 2. Heated wi^h copper and water, the 
products are cuprous iodide and a mixture of 
CO.., methane, CO, and ethylene (Butlerow, A, 
120, 356). — 3. Silver acetate forms the diacetyl 
derivative of formic orthaldehyde CH2(OAo)2. — • 
4. yields formic paraldehyde (tri- 

oxymethyleno).— 6. Chlorine yields CH^Cl.^.— 6. 
Bromine forms CH^Br. (Arnhold, A. 240, 207). — 
7. Cob verted by PCl^ at 70® into methylene 
chloride and a trace of chlorofonn (HOland, A. 
240, 227). — 8. Alcoholic Na^S yields thioformio 
aldehyde- — 9. NMcj combines with formation of 
(CHI)NMe3l. 10. Aniline forms CHj^NHPh),. 
11. Mercury forms IHg.CH.,1 (Sakurai, 0. J. 37, 
658). 

Trimethylene iodide v. Di-iodo-propanb. 

DI-TETRAMETHYLENE KElONE v. Di- 

TETRAMBTHYLENYL KETONE. 

METHYLENE-MALONIC ETHER OM.Jd. i.e. 
0H2:C(C08Et)2. [156®]. Formed by heating 

malonic ether with methylene iodide and NaOEt 
(Zelinsky, B. 22, 3294). Mobile liquid. Isomeric 
with fumaric and maleic ethers. With bromine 
it yields CH2Br.CBr(C02Et)2 (185®-190® at 75- 
86 mm.). 

Polymeride {Cn2:C(CO.,Et)2(2. [166°]. Ac- 
companies the preceding (Z.). Minpte amorph- 
ous granules; insol. water, m. sol. ether and 
alcohol. Its molecular weight determined by 
Raoult’s method is 342 (calc. 314). 

DI - METHYLENE - DI - METHYL - DIAMINE 
i.e. V.D. (H=*l) 41*6 

(calc. 43). Formed by passing a mixture of tri- 
methylamine and hydrogen through a red-hot 
tube (Romeny, B. 11, 835), Crystalline. Hot 
dilute HClAq splits it u]) into formic aldehyde 
and methylamine. — B"HJHC1 b. 

A base, boiling at about 207®, formed by the 
action of methylamine upon trioxymethylene 
(formic paraldehyde) is perhaps identical with 
the preceding (Kolotoff, BL [2] 45, 25.3). 

TRIMETHYLENE - HEX A - METHYL - 
AMINE (OsH,,)N 2(CH3)„. Formed by heating 
trimethylene bromide (C^H^BrJ with trimethyl- 
amine. 

Salts. — B''nj3r2aq: soluble colourless 
needles. — B"H,CLPtCl. : sparingly soluble (Roth, 
B. 14, 1351). 

METHYLENE METHYL BDTENYL DI- 
EETONE 0H3.C0.CH2.C0.C^H7. Acetyl-mesityl 
oxide, Acetyl-angelicyhmcthane. (206®), 
Formed as a secondary product in the prepara- 
tion of methylene dimethyl dikotone by the action 
of acetone and NaOEt on acetic ether (Claisen a. 
Ehrhardt, B. 22, 1012; Bl. [3] 1, 498). Oil, 
soluble in aqueous alkalis. Its alcoholic solu- 
tion gives a red colour with FeCl,. Cupric 
acetate in concentrated solutions gives a dark- 
•green pp.^CuA'2. [123®]. Crystalline, v. sol. 

* warm alcohol and ether. 

methylene dimethyl ETHER v. Di- 
methyl ether of O^^-Formio aldehydb. 

'METHYLENE METHYL ETHYL DIKE- 
TONE C„H,oOa i.e. C 2 H 8 .CO.CH 2 .CO.CH 8 . Acetyl- 
wopionyl-methane, (168®). S.G. ift *9638. 
Formed by the action of EtOAo and NaOAo upon 
methyl ethyl ketone (Claisen a. Ehrhardt, B. 
22, 1014 ).-Cu(C,HLO8),. [179®]. Slender blot 
needles (from hot alcohol). 
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HXTHTLSHE METHYL HEXYL DIKE. 
TONE 0, A A»*e- CH,.CO.CH,.CO.O,H„‘ (229°). 

Formed from methyl he|cyl ketone, AcOEt, and 
AoONa (Olaisen a. Ebrhardt, B. 22, 1015). 
Liquid.— Cu(0,oH„Oa)j. [122°]. Crystalline. 

METHYLENE DI-METHYL DIKETONE 
i.e. 0£[2(^0.GH,)2. Di-cLceiyUmethane. 
Acetyl-acetone, (130°). S.Q. ^ *987 (Combes). 

Frej^ration, — 1. By slowly adding acetone 
(1 mol.) to a mixture of acetic ether (3^ mols.) 
and dry NaOEt (1 mol.) heated on tne i^ater- 
bath. The product is poured into ice-cold 
water, and the aqueous liquid mixed with HOAo 
and cupric acetate, which ppts. Cu(C4H,02)2. 
The yield is 35 p.c. of the weight of acetone 
employed (Claisen, Bl, [3] 1, 498). — 2. Acetone 
(5’8 pts.) mixed with EtOAo (33 pts.) is treated 
in the cold with sodium- wire (2-3 pts.). When 
most of the sodium is dissolved, the mixture is 
heated on a water-bath. The product is ppd. as 
cupric salt, the yield of ketone being 55 p.c. of 
the acetone employed (Claisen a. Ehrhardt, B. 
22, 1009). In either case the diketone is ob- 
tained llrom the copper compound by adding 
dilute HjSO^ and extracting with ether. — 3. From 
the compound C,.H ,40^1.^012 (obtained from 
acetyl chloride and AlCl,) by adding water and 
extracting with chloroform. The yield is 85 p.c. 
of the theoretical (Combes, A, Ch, [6] 12, 211). 

Properties, — Colourless liquid with pleasant 
acetic odour, sol. water, v. sol. aqueous HCl, 
miscible with alcohol, ether, and chloroform. 
Not attacked by PCI,. 

Beactions,—!, PhenyUhydrazine forms 
CH Sw 

phenyl-dimethyl-pyrazole j^^CMe 

(270-5°) (Combes, Bl, [2] 60, 145).— 2. Potash 
decomposes it into acetone and KOAo.— 3. PCI3 
yields HCl and CjHgClj (145°),a di-chloro-amyl- 
ene which readily combines with bromine. — 
4. 8odiwn-amalgamf\Q\<\s isopropyl alcohol and 
plnacone. But in acid solution the products of 
reduction by sodium-amalgam are di-oxy-pentane 
C^HfOH).CIT.,.CH(On).CH3, and a tetra- 
hydric alcohol analogous to pinacone. — 5. Cone. 
HIAq at 185° reduces it to pure w-pontane (38°). 
At lower temperatures it forms CH.,(CHI.CH3)2 
and CH,.CHI.CH2.CH.,.CH,.-6. Excess of 
chlorine in sunlight yields (CCl3.CO)2CH2 as final 
product.— 7. Brcnnine attacks the diketono 
vigorously, finally producing (CBr,.CO).3CH2 
[108°].— 8. Oxidation by CrO, or by KMnO^ 
yields acetic acid. — 9. Warm $lute nitric acid 
produces CH2(N02), and HOAc. — 10. Dry am- 
monia passed into its ethereal solution ppts. 
white pearly scales of the ammonium salt 
CH(NH4)(C0.CH3).,.— 11. EthyUne-diamine (2 
mols.) forms C^H^^NiCMe.CH^Ac), [111°] which 
yields a violet cupric salt CjjHigNj^Cu [137°] 
and a hydrochloride melting 

above 280°. Other diamines act m like manner* 
(Combes, C, B, 108, 1252).— 12. Unites with 
oengidme (1 mol.) forming a base malting at 
195° (Covibes).— 13. Aldehyde-ammoma (} mol.) 
at 100° forms di-acetyl* tri-methyl-pyridine di- 
hydride C.jHpNO, [163°] (Combes, Bl. [3] 1, 14). 
14. Tolylene-m-diamine at 100°, followed 
^ H,S04, yields amido-trimethyl-quiiioline 
OjjHhN, [191°] (Combes, C, B, 108, 1254).- 15. 
SO^C^ forms the chloro- derivative O^CIO, 
(160°) (Combes, C. B, 111, 272). 
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Salts.— CH(NH4)(qO.CHJ,. Pearly scales, 
ppd. by passing NEEj into the ethereaf solution, 
l^composes readily into acetone and acetamide. 
— ^Ac^CHNa. Formed by dissolving sodium in the 
diketone (Combes, C. B. l/)4, 920). White six- 
sided prisms, insol. ether. Decomposed by water 
into acetone and NaOAc. With ethyl iodide 
at 140° it gives CHEt(CO.CH3)2, a liquid boiling 
at 171°. Amyl iodide, in like manner, yields 
C3H,,.CII(C0.CH3)3. The second atom of hydro- 
gen in the methylene group may, in such com- 
pounds, be displaced by Na, and by acting with 
an alkyl iodide Bl upon BCNa(CO.CH3)2 we may 
obtain compounds of the form BCB'(CO.CH3)2. 
These reactions take place with hardly any 
secondary decompositions. These homologues 
of methylene dimethyl diketone are decom- 
posed by potash like the diketone itself (Combes, 

A, Ch, [6] B5, 211). ClCOjEt acting on the 
sodium deriva^tive of methylene dimethyl dike- 
tone forms C(uOMe).4(CO.Et)2 (Claisen a. Zedel, 

B, 21, 3397). — KCHAcj. \VWte six-sided prisms, 
si. sol. alcohol, insol. ether. Formed by adding 
KOEt to an alcoholic solution of the diketone. 
Decomposed by hot water into acetone and 
KOAc. — Mg(CHAc2)2 (dried at 125°). From the 
diketone and magnesium carbonate (Combes, 

C, R. 105, 868). Transparent six-sided prisms. 
— Al(CHAc,,)3. A by-product in the rectification 
of the diketone, from which it may be obtained 
by treatment with AICI3. Small red crystals, 
insol. water, si. sol. alcohol, v. si. sol. ether. Can 
be partially volatilised. Acts on polarised light. 
Not decomposed by alcoholic NH,.— Cu(HCAo2)2 
(dried at 125°). Pale-blue needles, obtained by 
adding cupric acetate or chloride to an aqueous 
solution of the diketone. Insol. water, the ppu. 
being complete in dilute solutions. At 65° it 
forms with COOl* dissolved in benzene a crys- 
talline compound melting at 121° (Thomas a. 
Lef5vre, Bl, [2] 60, 193).-Fe(HCAc2)3. Bod 
crystals, deposited frqpa the etheredl extract of 
the red solution obtained by adding FeCl^ to the 
diketone dissolved in water. — Pb(HCAo.4)2. From 
the diketone and lead carbonate. Transparent 
crystals, sol. water. 

Oxim CH3.C0.CH4.C(N0H).CH,. Anhy- 
dtide (142°). S.G. li -985. 

Formed by the action of hydroxylamine on the 
diketone (Zedel, B. 21, 2178). Colourless oil, 
with peculiar alkaloidal odour. 

. Di-oa;iwCH.(C(NOH).CH,).4. [160°]. Large 
transparent crystals \from ether). 

Phenyl-methyl-hydraeide ’ 

CH,.CO.CH3.C(N3PhMe).CH, (Kohlrausch, A. 
253, 22). 

Di-methyiene di-methyl triketone 
(CH,.CQ,CH3).4C0. Di-acetyl-acetone, [49°]. 
Formed from its anhydride {v, infra). Plates. 
SI. sol. water, sol. alkalis, warm alcohol, and 
ether. FeCl, gives a deep-red colour. Converted 
by NH, into oxy-di-methyDpyridine [226°]. 

Anhydride Di-methyl. 

pyrone, [132°]. (249°). Formed by the action 
ef HIAq on dehydracetic acid at a high tempera- 
ture (Feist, B, 22, 1570 ; A, 257, 263). The yield 
is 70 p.o. of the theoretioitl* Ci^stals, v. e. soL 
water. Ckfnverted by baryta, followed by HOl, into ’ 
di-methylene di-methyl tri-ketone* The oarboxylio 
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acid of thU anhydride ie dehydracetio acid. The 
dioarboxyUo ether [80“]. 

S. *8 at 20° is formed by the action of COCl^ on 
copper aoetoacetio et^r, and is converted by 
PA into CS<CjCO|g:CMe>0 [U0»] (Con- 

rad, B, 19, 22 ; 20, 162 ; 2111). 

Di-p henyl-hydrazide 
(CH,.C(N,HPh).CH,),CO. [142°]. 

Trimethylene methyl ketone v, Tbimetiiyl- 

BMYL IfETHVL KETONE. 

Tetramethylene methyl ketone v, Tetra- 

METHYL KNYL METHYL KETONE. 

METHYLENE DIMETHYL ETHEB t^. 
MethyUelher of formio ot^^aldehydb. 

METHYLENE DIMETHYL DIOXIDE v. 
Methyl ether of Eormig or^/iALDBHYDE, vol. ii. 
p. 670. , 

METHYLENE METHYL PHENYL DI- 
KETONE n. Benzoyl-acetone. 

METHYLENE-METHYL-PHTHALIMIDINE 

.C=CHa 

C| JI„ON i.e. >NMe. Formed by heat- 

\co 

ing phthal-methyl-imidyl-acetio acid 
>CC=H.COJEI 

C„HZ >NMe above 210°. Colourless 
^CO 

crystals. Volatile with steam. V. sol. alcohol, 
ether, and chloroform, more sparingly sol. 
water. Very unstable body (Gabriel, B, 18, 
2464). 

METHYLENE METHYL PROPYL DI. 
KETONE 0,H,A CH3.C0.CII,.C0.03H,. 

(175°). S.G. *9411. Formed by the action of 
EtOAc and NaOAc upon methyl propyl ketone 
^Cluisen a. Ehrhardt, B, 22, 1016). Formed also 
from butyric ether, acetone, and NaOEt. 
Colourless oil. Boiling alkalis yield acetic and 
butyric acids. Yields CgH3N3.CHAc.COPr [65°J 
crystallising in yellow ptisms.— Cu(C,H..0„)2. 
[iei°]. Blue needles. 

TETEA - METHYL - TRIMETHYLENE - DI . 

/CH:CMev n 

PYRROLE C,3H^Ngi.s. ( | V.CH.^ VcH, 
\CH:CMe^ J 

[77°]. Formed by heating acetonyl-acetone with 
alcoholic tri-methylene-diamine at 120° (Paal a. 
Schneider, B. 19, 3167). Crystalline. 

METHYLENE DI-METHYL DISVLPHONE 
(CH,.S03)3CH3. [141°]. Formed from raetli^l 
mercaptan and methylene chloride, and oxida- 
tioi\ of the product (Baumann, B, 23, 1876). 
Plates.. On treatment with bromine-water it 
gives CBr3(S03Me)3 [234°]. 

Di-methylene di-methyl trisnlphone 
(CH5.S0 jj.CH. 3)3S02. [186°]. Formed by satu- 

rating a solution of formio aldehyde with H^S, 
extracting with ether, evaporating, ^ssolving 
the residual oil in aqueous NaOH, adding Mel, 
and oxidising with KMnOg (Baumann, B. 23, 
1872). Prisms, v. si. sol. cold water, alcohol, 
aid ether. Yields with bromine-water insoluble 
CgHgBrgSgOg [190°]. 

TRIMETHYLENE TRINITR08AMINE » 
O^HgNgO, i.e. (OH2N.NO),. [106°]. Formed by 
the action of nitrous acid upon hexamethylene- 
amine (F- Mayer, B, 21, 2888). Yellow needles 
or j^iismo (from aloohol) ; y. ioL alcohol, insol. 
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petroleum-ether. Decomposed by water with 
production of formic aldehyde. 

METHYLENE DI-CyCTYL OXIDE v. Octyl 
ether o f Form io ort^ALDEHYLB. 

METHYLENE OXIDE is Formio aldbhydb 
( 2.O.). 

METHYLENE-DI-OXYoompoundio Methyl- 
ene derivatives of Di-oxy compounds. 

METHYLENE-DI-PHENYL-DIAMINE v. 
Di-i»iienyl-mbthylene-diamine. * 

MfeTHYLENE-DI-PHENYLENE r. Di- 
phenylenb-methane. 

METHYLENE-DIPHENYLENE OXIDE v. 
Di-phenylenb-methane oxide. 

METHYLENE DIPHENYL DIKETONE v. 
Di-phenyl methylene dikbtone. 

TRIMETHYLENE PHENYL KETONE v, 

PlIKNVL TRIMETHYLENE KETONE. 

Tetramethylene phenyl ketone* v. Anhydride 
of Phenyl oxybutyl ketone. 

METHYLENE-DIPHENYL OXIDE v. Di- 

PUKNYLENB-METHANB OXIDE. 

METHYLENE HEXAPHENYL PHOS- 
FHONITIM IODIDE v» Methyleno-di-iodide of 

TRI-PHBNYL-PHOSPHINE. 

TRIMETHYLENE DI-PHTHALAMIC ACID 

C.gH^gN^Og i.s. CH3(CIl3.NH.C0.C.H,.C02H).,. 
[70°~123°]. Obtained by boiling trimethylene 
di-phthalimide with potash (Gabriel, B, 21, 
2670). Crystalline. Decomposed by water. On 
boiling with aqueous HCl it is converted into 
phthalic acid and trimethylene-diamine. 

MBTHYLENE-PHTHALIDE CgHgO, U. 
.0«CH, 

CgH^^ >0 . Anhydride of o-Oxy-vinyU 

^C=0 

benzoic acid. [60°]. Formed by heating 
phthalyl-acetic acid in vacuo (Gabriel, B. 17, 
2621). Small glistening crystals. Soluble in 
hot water, easily in alcohol, ether, benzene, Ac. 
Volatile with steam. It readily polymerises. 
Combines with Br (1 mol.). 

/CBr.CH^Br 

Dibromide CgHg^ >0 [99°]. Thick 

'C=0 

glistening crystals. Formed by the combination 
of methyleno-phthalide with bromine. On 
warming with aqueous KOH it yields aceto- 
phenone-o-carboxylic acid C3Hj(C03H).C0.CH3. 
Boiled with water it gives methylene -phthalide- 
oxide CgHgO, (Gabriel, D. 17, 2524). 

Methylene-phthalide-oxide CgH^O,. [146°], 
Long needles. Formed by boiling the dibromide 
of methyleno-phthalide with water. Formed 
also by the action of water on the product of the 
bromination of acctophonono-o-carboxylic acid 
(Gabriel, B. 17, 2624). 

Di-ohloro-methylene-phthalide CgHgCl,0, «.«• 
.C==C01, 

iDgHg^^C^ . [128°]. Formed by passing 

chlorine '^nto a mixture of a-chloro-phenyL 
acetic acid (1 pt.) and HOAc (10 pts.); , Formed 
al^o by warming di*chloro aoetophenone 'oar« 
boxylic acid with cone. K^SO, (Zincke a. Cook- 
sey, A. 265, 383). Long slender needles, 
gradually becoming compact when left in the 
liquid. The needles are v. sol. hot alcohol, benz- 
ene, HOAo, and benzoline, the compact crystals 
are soluble with difficulty. Alcoholio potash 
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oonverti it into di-chloro-acetophcnone-o* 
carboxylic acid. Forms a diohloride 
JCClr;CCl, ^ 

yO which crystallises in colourless 
'CO' 

^prisms [94°], y. sol. alcohol and HO Ac, and 
converted by alcoholic potash into phthalio 
acid. 

Bromo-methylene.phthalide v. yol. i. p. 

m, . 

liomeride of methylene phthalide c. Meth- 
tlekb-putbalyl. 

Polymeride of methylene-phthalide 
tJ,gH,g04. [216°]. Obtained by allowing a solu- 
tion of acetophenone carboxylic acid (1 pt.) in 
HgS04 (2 pts.) to stand in the cold, and tnen 
]ppg. witn water (Boser, B. 17, 2620 ; Gabriel, B. 
17, 2666 ; cf. Aoetophenonb o-oabboxylio acid, 
reaction 2). Plates. Insol. water and cold 
alkalis, si. sol. alcohol, y. sol. HOAc. 

Oxim 0,8H,,N04. [180°]. Obtained by 

beating the substance with alcoholic hydroxyl- 
amineJbydrochloride at 160°. Crystalline granules 
(from dilute HOAc). 

XETHTLENE-DI-FHTHALIHIDE 

CH.(N<co>W- [226°]. Formed by heat- 
ing potassium phthalimide (2 mols.) with 
methylene iodide (1 mol.) at 175° (Neumann, 
B. 23, 1002). Light-brown crystals (from IIOAc) ; 
insol. dilute alkalis. Yields phthalio acid on 
heating with HClAq. 

TBIMETHYLENE-BI-PHTHALIMIBE 
0„HuNg04 i.«. CgH40a:N.0H,.CH,.CH2.N:C8H40j^ 
[198^. Formed by the action of tri-methylene 
bromide on potassium phthalimide (Gabriel, B. 
21,2669). White needles ; m. sol. hot HOAc, si. 
sol. ether, OSg, chloroform, and cold alcohol, y. 
si. sol. water and petroleum ether. Converted 
by heating with KOH into tri-methylene-di- 
phthalamio acid 0,Hg(NHC0CaH4C02H)2. De- 
composed by heating with HOI at 180° into 
phthalio acid and tri-methylene-diamine. 

XETHTLENE-FHTHALYL G»H,Og 

[219“]. Fine yellow needles. 

■Formed, together with o-tribenzoylene-benzene, 
(by heating phthalio anhydride with malonic 
jther and sodium acetate (Gabriel, B. 14, 925). 

XETHTLENE-Dl-PIFEBIDlirE 
40Hg(NCgH,o)2. (230°). Formed by distilling 
piperidine with trimethylene 8xido (formic par- 
^dehyde) (Ehrenberg, J,pr.{2] 36, 126). Liquid, 
with pepper-like smell. Is decomposed by dilute 
acids into its constituents. CS. forms an addi- 
tion product [58°] ; sol. alcohol and ether, 
insol. water. 

MXTHYLENE-TETBA-FBOFTL-DIAMINE 
OHg(NPr2}g. (220°). Formed by distilling die 

S lamine with trimethylene oxide (formio 
lehyde) (Ehrenberg, J, pr. [2J 86, 122), 
1 ;^.8l. sol. water, y. sol. alcohol, ether, and 
chloroform. * 

XETHYLEHE DI-PBOPTL OXIDE «. JDt- 
fropyl ether of Fobmio orthhLDznrDie, 

TBLIIETHTLENE-SELEKO-TTBEA v. Sxlb- 

«XUU OOlCPOUMDS, OBOAinO. 

XETHTLEBE SULPHIDS v* Tbioiobmio 


I Tri-methylene tetrasnlphida 4.S. 

OH,<|^;|>. [84“]. Formed by the action 

of HgS on formic aldehyde (Baumann, B. 28, 
1869). Colourless needier, insol. water, m. sol. 
alcohol and ether, y. e. sol. CHCl, and benzene. 

METHYLENE STJLPHOCTANIDE OgHgSgN, 
i.c. CHj(SCy)2. [102°]. Formed by digesting 
potassium sulphocyanide (2 mols.) with methyl- 
ene iodide (1 mol.) in alcohoMc solution for 2 or 
8 hours on the water-bath, ppg. with water, and 
recrystallising from alcohol (Lermonteff, B. 7, 
1282). Crystals ; v. sol. alcohol and ether, m. 
sol. hot, nearly insol. cold, water. Oxidised by 
cone. HNOj to methane disulphonio acid. 
TBI-METHTLENE-TBISTJLPHONE 

0,H.S,0, U. OH^|o“;ch’‘>SOs- Formed by 
oxidising tlAbformic paraldehyde (trithio -form- 
aldehyde) witln KMn04 (E. Baumann a. B. Camps, 
B. 23, 69). Crystalline powder ; insol. water, 
dilute acids, alcohol, ether, chloroform, and 
glacial acetio acid; v. sol. cold caustic soda, 
ammonia (by wanning), and sodic carbonate. 
Expels COa from Na^jCOg on warming. Cone. 
HNOg and H^SO, have no action even on warm- 
ing. Its solution in HjSO^ is ppd. by water 
unaltered. It partially sublimes. The six by* 
drogen atoms can bo displaced by alkyl groups. 
The hexamethyl derivative 

is identical with the product obtained by B, 
Jaff6, E. Baumann, and Fromm (B. 22, 2598, 
2609) by oxidising trithio-acetone. 

TBIMETHYLENE-DI-SULPHONIC ACID so- 
called V , Pbopane-di-sdlphonic acid. 

METHYLENE TBI-THIO-CABBONATE 

a 

CH2<^g^CS. Separates on gently heating 

CS(SNa)2 with methylene iodide in alcoholic 
solution (HusemannM* 126, 292). Amorphous 
yellowish-white powder ; insol. water. Con- 
verted by fuming nitric acid into methane di- 
Bulphonio acid. 

TBIMETHYLENE-THIO-TJBEA t.&. 

CHg<;^Q^*^®^CS. [198°]. Formed, together 

with ammonium sulphocyanide^ by heating 
the sulphocyanide of trimethylenc-diaraine 
CaH8(NH.j2(HNCS)2 (Lellmann a. Wiirthnor, A. 
228, 232). White needles (from chloroform 
ihixed with light pftroleum). Sol. water, alco- 
hol, OHClg, and benzene ; m. sol. aqueous NaOH, 
insol. light petroleum. Forms a sparingly soluble 
compound with HgCl,* 

TrimethWene-if-thio-urea 

formed by evaporating 

a solution of y-bromo-propyl-amine hydrobromide 
and potassium sulphocyanide to dryness at 100° 
(Gabriel a. Lauer, B. 23, 94). Liquid, v. sol. 
water forming an alkaline solution, from which 
it can be extracted by benzene.— B'HBr. [186°]. 
— B'04Hj(N0.ih0H. [128°]. Long needles, 
TBIMETHYLENE-DBEA 04H8N,0 t.e. 

0H,<^^*^jj>00. Oxy-pyrimidine tetrahy- 

dride. [260^. Fonned bv heating trimethylene- 
diamine (1 mol.) with oarbonio ether (1 mob) for 
6 hours at 180° (Fisohar a. Kooh, A. 282. 224). 
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White needbs ; v. sol. water, b1. sol. alcohol 
and ether, its solution is neutral, and is not 
ppd. by HNOa or oxalic acid. By chromic acid 
mixture it is oxidised to a compound C4H4N20a 
crystallising in plates [216°]. 

Trimethylene^-urea 

or Formed by evaporaiing 

a solution of equivaleht quantities of potassium 
cyanateand'y-bromo-propyl-aminohydrobromide 
^abriel a. Lauer, B. 23, 95). Thick liquid, 
V. sol. water.— B'0fiIIj(N03,), OH. [200°J. Long 
yellow needles. 

Trimothylene-di-urea i.e, 

0H,(CH2.NH.C0.NH.J,. [182°]. Formed by 

warming a dilute aqueous solution of tri* 
methylene-diamine hydrochloride with silver 
cyanate (F. a. K.). White needles ; v.%ol. water, 
si. sol. alcohol, insol. ether. .) 

METHYLENE VIOLET O.^H^N^SO i.c. 
.NMe, 

2 • Oxy-imido-dumethyl-amido- 

diphmylcne sulphide. Oxy^dimethylamidodhio- 
(Uphenylimide. Formed by boiling a solution of 
methylene blue (base). Formed also by oxi- 
dising a mixture of di-raethyl-di-amido-phenyl, 
mercaptan, and plieuol (Bernthsen, A. 230, 171 ; 
261, 90). Needles ; v. si. sol. water, si. sol. alco- 
hol, ether, acetone, chloroform, benzene, ligroin, 
and cumene, with a reddish-brown fluorescence; 
V. sol. aniline, without fluorescence. — B'HOl: v. 
b1. sol. cold dilute HClAq. 

METHYLENITAN v. vol. ii. p. 671. 

DI-METHYL ENNYLENE DIKETONE 

i.e. Cn,(CH2.CHEt.CO.CH3).,. JDi- 
acetyUdi’-ethyl-n-pentane. (208° at 110 mm.). 
Formed from its dicarboxylic ether by treatment 
with alcoholic potash (Kippii^^ a, Perkin, jun., 
C. J. 67, 33). Colourless oil, with slight aro- 
matic odour, V. si. sol. water, miscible with 
alcohol and ether. It dissolves without change 
in cone. H2SO4, forming a yellowish-brown solu- 
tion. It does not combine with NaHSO,. 

Oxim CH,(ClL.CHEt.CMe:NOH)2. [111°]. 
Obtained by heattng the ketone with an alcoholic 
solution of hydroxyl amine, evaporating, adding 
water, and extracting with ether. Minute colour- 
less crystals (from benzene-ligroin), v. sol. al- 
cohol, ether, HOAc, benzene, and aqueous 
alkalis., 

OI-llFTHYI. EHNYLENE DIEETOHE DI- 
CABBOXTLIC ETBEB 

CH,(CHj.CEt(C0.0HJ.C03Et)-. ae-^-acetyl- 
tLf-di-ethyl-pimcUc ether. [45°]. Obtained, to- 
gether with compounds of low boiling-pbint, 
when sodium cthyl-acetoacetic ether is heated 
with an alcoholic solution of trimethylene bromide 
on a water-bath (Kippin^j^ a. Perkin, jun., C. J, 
67, 81). Very slender needles (from ether- 
alcohol); V. sol. ether and alcohol, v. e. sol. 
benzene, light petroleum, xylene, and chloro- 
form, insol. cold water. Gives no colour with 
Fed,. Beadily decomposed by warm alcoholic 
potash. 

MBTHYX BNNYL KETONE OH,.CO.O,H„. 
ri6°J. (224°). S.G. -8295. The chief con- 
Itituent of oil of roe, obtained by distilling Ruta 


gra/ueolem with steam (Greville Williams, T. 1858 
[1] 99>; Hallwaohs, A. 118, 109; Harbordt, A. 
123, 293 ; Gicsocke, Z. [2] 429 ; cf. Gerhardt. 

C. B. 26, 225, 361 ; Cahours, C. R. 26, 262). 
Occurs in the essential oil obtained from lime 
leaves (citrus Limetta) (F. Watts, C. J. 49, 816). 
Formed also by distilling a mixture of calcium 
acetate and calcium decoate (Gorup-Besanez a. 
Grimm, A. 157, 275; B. 3, 618); and by 
boiling octyl -acctoacetio ether with alcoholic 
potash (Guthzeit, A. 204, 4). It is oxidised 
by chromic acid mixture to acetic and ennoic 
acids. Sodium-amalgam reduces it, in alcoholic 
solution, to scc-hendecyl alcohol (229°), S.G. 
^ *826. It combines with NH,. With alka- 
line bisulphites it forms compounds such as 
09H,»CMe{0H)S0.,NH4 aq, which crystallises in 
pearly plates. PCI5 converts the ketone into 
C„H22Cl2, which is resolved by distillation into 
Hd and C.^H^.d (222°). 

Oxim CBH,9.CMe:NOH. [42°]. Minute 
prisms (from alcohol), v. sol. ether (Spiegler, 3f. 
5, 242; B. 17, 1676). 

METHYL ENNYL KETONE CABBOXTLIO 
A€ID CH3.C0.CHEt.CH,.CH2.0HyCHEt.C02H. 
t-Acetyha^-duethyl-caproic acid. (264° at 
90 mm.). Formed, together with di-methyl 
ennylene diketone and acetic acid, by boiling di- 
ethyl ennylene diketone dicarboxylic acid with 
alcoholic potash (Kipping a. Perkin, 0. J. 67,, 
36). Thick oil, miscible with alcohol, ether, and', 
benzene.— AgA^ Amorphous pp., m. sol. hot. 
water. 

Oxim CH3.C(N0H).0,H„.C02H. [103°]:. 

Minute plates (from benzene-ligroin), v. sol., 
alcohol and benzene, si. sol. ligroin, sol. alkalis; 
and cone. HClAq. 

TETBAMETHYLENYL-GAEBIN YL -AMINE: 
C.H„N i.e. OH,<^^>CH.CH,NH,. 'Telra- 

methylenylamine.' (^B3°). Formed from the 
nitrile of tetramethylene carboxylic acid 

CH2 <^q^P>CH.CN by reduction in alcoholic 

solution with sodium (Freund a. Gudeman, B. 
21, 2692). Oil, with alkaline reaction, which 
absorbs CO.^ from the air.— B'HCl. [236°]. 
Crystallises from alcohol-ether, y. sol. water and 
alcohol, insol. ether. —B'aHjPtCla. Crystalline. 

TETBAMETHYLENTLCABBINYL - THIO • 
DBEA C^H.^N^S i.e. 

.CH^^^CH.CH,NH.CS.NH,. [68“]. Pre. 

pared by the action of ammonium sulphooyanide 
upon the hydrochloride of tetramethylenyl- 
carbinyl-amino (Freund, B. 21, 2697). Slender 
needles (from water or alcohol). 

TETBAMETHYLENYLCAEBINTL-DEEA 

C,H,jN,0 i.e. OH^^^OH.CH,NH.CO.NH, 

[lliS'’]. Obtained evaporating a solution of 
tetramethyleiiyloarbinylaminehydrochloride with 
potassium cyanate (Freund, B. 21, ^697). 
Needles, sol. alcohol, v. sol. hot, m. sol. cold 
water. 

, DI-TETBAMETHYLENYL KETONE C^Hj^O 
OH,<g^OH.CO.CH<^OH, (206’). 

A product of the distillation of calcium tetra- 
methylone oarbozylate with lime (Oolman a. 
Perkin, jun., 0, J, 61, 285). Oil, smelling of 
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peppennint; oombinea with NaHSOg. Bromine 
reacts, giving off HBr. 

Oxim [51®]. t 

TBIMETHYLENTL METHYL KETOKE 
0,H,0 f A ^^C3H.OO.CH, or 

Acetyl . tHmethylene. 

Methylene furfurane tetrdhydride* (114®). S.G. 
0 -9O47; If -8971. M.M. 6-246 at 22-3‘>. Vormed 
by distilling its carboxylic acid (Perkin, jun., 
C. J. 47, 836 : 61, 832 -, B. 17, 1440). The same 
substance appears to be formed by treating methyl 
bromo-propyl ketone with solid potash (Lipp, B, 
22, 1207). Oil. SI. sol. aqueous NaHSO,. Gives 
an oily phenyl-hydrazide. Does not combine with 
water when Jeft in contact with it in the cold. 
According to Lipp the formula may be written 

since it yields methyl oxy- 

propyl ketone (acetopropyl alcohol) on heating 
with dilute HClAq at 100®. 

lletramethylenyl methyl ketone i.e. 

C^<CH:>™ CO-CH,or 

or Anhydride of methyl 

oxy-hutyl ketone. Anhydride of acetohutyl al- 
cohol. Acetyl-tetramethylenc. (137®). A pro- 
duct of the distillation of calcium tetramethy lene 
carboxylate with lime (Golman a. Perkin, jun., 
C. J. 61, 237 ; B. 16, 1789 ; 19, 3112). Formed 
also by heating acetohutyl alcohol (Perkin, B. 
19, 2558). Oil, smelling of peppermint ; com- 
bines with KaHSO,, forming a crystalline body, 
T., sol. water. 

TBIMETHYLENYL METHYL KETONE 
CABBOXYLIC ACID O.H.O, i.e. 

<^^C{CO^).CO.CH, or 

MethyleM-fmfuirane 

teirahydride carboxylic acid. Obtained by sa- 
ponifying its ether which is formed by the action 
of ethylene bromide and NaOEt on aceto-acetio 
ether (Perkin, jun., B. 16, 2136 ; 19, 2661 ; C. J. 
61, 828 ; Lipp, B. 22, 1210). Thick oil, converted 
by boiling with water into COj and acetyl-propvl 
alcohol OH,.CO.C^.CH,.CH,OH (146® at 100 
mm.).-^AgA'. Easily soluble crystalline nodules. 
Ethyl ether mM. (196®). S.G. 1-0617 ; 
1*0439. M.M, 8198 at b5®. According to 
Perkin, the physical constants of this ether indi- 
cate the presence of the trimethylene ring. Con- 
verted by HBr into bromo-ethyl-aceto-acetic 
ether CH 3 .CO.CH(CH*.CH.,Br).COaEt. Phos- 
phorus pentachloride, followed by water, forms 
an oil CgHijO-^Cl, (173° at 160 mm.), which may 
possibly be cWoro-ethyl chloro-crotonic ether 
CH,.CCI:C(CH 2 Cl.CH,).C 02 Et,since^t is reducAd 
by sodium-amalgam to di-ethyl-i^etic ethef, 
and by zinc-dust and HCl to CI^COl:CEt.CO^ 

Bhenyl hydraeide of the ethyl ether 
Ci«H|gN,Op Amorphous solid. 

Trimetbylenyl methyl ketone dloarbozylio* 

*«ia o,H,o. <;]^*>o(co^).co.oHrCio^, 
tr CO.H.OH:C<^^^'^>OHr Methykm- j 


furfwane tetrdhydride diearhoxytie aeidU [e* 
176°]. Obtained from the ether whmh is got wr 
acting on sodium acetone dioarbozylio ether with 
ethylene bromide (Perkin, 0, J, 61, 847). White 
crystalline solid, si. soU water and chloroform, 
V. sol. other solvents. Boiling water splits it up 
into COg and acetyl-propyl alcohol.— Ag^'\ 

Tetramethylenyl methyl ketone oarbozylie 

acid 0;H„0, le. CH,<^p>C(CO^.CO.OH,. 

[116°]. The ether of the acid to which this con- 
stitution was at first assigned by Perkin, jun.#. 
(B. 16, 208, 1787), was subsequently shown by 
him (B. 19, 1244) to be indifferent towards phenyl 
hydrazine, and to possess a magnetic rotation 
at variance with this formula, and to behave 

rather as The aoid 

is a crystalline solid, obtained by saponifying its 
ether, which is formed by the action of tri- 
methylene bromide and KaOEt on acetoacetio 
ether. On boiling with water it is converted 
into acetohutyl alcohol with evolution of CO, 
(Perkin, jun., B. 19, 2567). On distillation it is 
split up into CO, and 0«H|,0. 

Salt.-AgA^ 

Ethyl ether EtA'. (224®). V.D. 6-21 
(obs.). M.M. 10-196. Does not react with 
phenyl hydrazine. Concentrated hydrobromio 
acid in the cold yields methyl w-bromo-butyl* 
ketone CH 3 .CO.CH,.CH,.CH,.CHBr. 

METHYL-ETHANE v. Propans. 

Di-methyLethano v. Butanb. 

Trl-methyl-ethano v. Pentanb. 

Tetra-methyl-ethane v. Hexanb. 

Penta-methyl-ethane v. Heptanb. 

Heza-metbyl-ethane v. Octane. 

METHYL . ETHENYL - TBICABBOXYLIC 
ACID V. PROPANB tbioabboxylio acid. 

Di- methyl -ethenyl* trioarbozylio aoid s. 
Butane tricarboxylic acid. 

METHYL ETHINYL ETHYL DIKETONE 
0,H„0, i.e. CH,.CO.CHMe.CO.Et. (167°-170®). 
Formed by the action of NaOEt on a mixture of 
acetic ether and di-ethyl ketone (Claisen a. Ehr- 
hardt, B. 22, 1016). Colourless oils. — CuA',. 
[192®]. Crystalline. Formed from the aoid and 
an ammoniacal solution of cupric oxide. 

METHYL-ETHENYL-TOLYL^NE-DIAMINE 

[192®]. Formed by reducing the acetyl deriva- 
tive of nitro-methyl-p-toluidine with tin and HCl 
(Niementovsky, B.'20, 1878). Cubes (by subli- 
mation at 110°), plates, or needles; v. b. soL 
alcohol, ether, and boiling water. Its aqueous 
solution is coloured red by Fed,. The solution 
I in aloobolio ammonia exhibits blue fluores- 
I cence.4r-B'HCl iaq. Needles, v. sol. water.— 

; B',H,PtCl,. [244®]. Tables, decomposed on 
fusion.— B'HI. Formed by heating ethenyl tolyl- 
ene-diamine with Mel and MeOH at 180° (Nie- 
mentovsky, B. 20, 1886).* Grey plates. 

Methylo-iodidee B'Mel. [221®]. From 
B'Mel, and NaOH. Needles, ▼. sol. boiling alco- 
hol and water, v. si. sol. boiling chloroform, 
insol. ether.— B'Mel,. Formed in small quan- 
tity in the preparation of B'HI as described 
above. Black crystals. 

Meihylo*hy dr oxide B'MeOH. 

Formed by beating the methylo-iodide wita 
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KOH on Um wnfer-baih. Wliito plotes, lol. 
boiling watBr, v. el. sol. cold water, v. e. sol. 
alcohol ano^ ether. Forms the salts ; — ^B'MeCl 
cmtallising in rhombohedra, v. e. sol. water. — 
*B',MeaPtCl,.-Piorate [112®] crystallising in 
needle s, m. s ol, boiling svater and alcohol. 
XBTHTL ETHER v . Di>mbthyl oxidb. 
PENTAoX£THYL«ETHOL. A name some- 
times employed to denote the alcohol 
OMea. CMegOH v , Heptyl alcohol. 

ME TH YL -E THYTt -ACETAL v . Aldbuydb. 
XETHTL-ETHTL-AGETIC ACID v. Valebic 

• AOZD. 

Di- methy l-ethyl-acetic acid v. Hexoio acid. 
XETHTL-ETHYL-AGETOAGETIC ETHER 
V . Aob toacb tic a cid. 

XETHYL-ETHTL-ACETOXIM v . Oxim of 
Mbthtl eth yl ketone. 

ICETHYL-ETHYL-AGETOXIUIG ACID v . 
Di-acetyl. •• 

METHYL-ETHYl-ACETYLENF, v , Pentin- 

ENB. 

METHYX-ETHYL-ACROLESN V , Hexenoic 

ALDEHY DE. 

XETHYI-ETHTL-ACRYLIC ACID i;. Hex- 

ENOIC ACID. 

PENTA-METHTL-ETHYL ALCOHOL v . | 

ITcrt-HEPTYL ALCOHOL. 

DI-METHYL-ETHYL-ALKINE v . Di- 

METHYL-OXY-ETHYL-AHINE. 

METHTL-ETHYL-ALLYL ALCOHOL v . 
Hbxenyl alcohol. 

METHYL-DI-ETHYL-AMINE C*H„N i.e. 
MeNEtj. Formed by distilling its methylo- 
ohloride, or by distilling triethylamiue methylo- 
hydroxide NEt,Me(OH) (V. Meyer a. Lecco, A. 
180, 184; Lessen, A. 181, 379).— B'^,PtCV 
Monoclinio crystals (Hjortdahl, J. 1882, 476). 

Methylo-ch iori dc C^H.^NCl i.e. Me,NEt,CL 
Di-methyl-di’ethyl-ammonium chloride. Ob- 
tained from the crystalline iodide MejNEt^I, 
which is formed by heating dimethylamine with 
EtI or diethylamine with^MoI (Petersen, A. 
91, 122; V. Meyer a. Lecco, A. 180, 177). — 
(Me 2 NEi^Cl),PtGl 4 : yellowish dimetrio prisms, 
m. sol. water, si. sol. alcohol and ether. S. 1'025 
at 16®. — (Me 2 NEt 2 Gl) 2 HgCL^ : trimetrio crystals 
(TopsoS, J. 1888, 620).— MeaNEt^OlHgCla.— 
Me 2 NEt 2 Gl 2 HgGl 2 : trimetric crystals.— 
MejNEtgClAuOl, : dimetric crystals. 

Methylo-picrate [287°]. Needles (Lessen, 
A. 181, 874). 

Eihylo-hydroxide v . 2W-ethylaminb 
nuthylo-hydroxide, vol. ii. p.,476. * 

l]}-m4thyl-ethyl-amine KMe^Et. (41®). A 
product of the action of heat on trimetnylamine 
ethyloohlorido (Collie a. Schryver, O. J. 67, 770). 
Formed also by distilling NMojEt^OH. 

IfSTHYL-TRI-ETHYL-AMMONlttf COX- 
PODHDS V. MethyUhhydroxide of Tri sTHYL- 

AKIMB. 

Di-methyl-di-ethyl-ammonium compounds o. 
Ucthylo-ehloride of MxTHnrdi-XTBYL-AKiNB. 

Tri-methyl-ethyl-a&moninm oomponnds n. 
Eihylo-chloride of 2 V»-methtl-amikb. 

UBTHYL-ETHYL-ISOAXYL-AMIKE 
OJH,,N f.s. MeNEtO^H,,. (185®). Formed, to- 
gether with eihylene, b^ the d^ distillation of 
methyLdi-ethyl-isoamyl-ammonium hydroxide 
l£aNEt^O,H„}(OH), which is obtained by the 
gctkiii of moisl Ag,0 on the ptoduci of the 


union of Mel with di-ethyl-isoamyl-amine (Hof- 
mann, C. J, 4, 817). l^agrant liqidid, si. soL 
water.— : orange-yellow needles, v. 
sol. water. » 

METHYL. ETHYL -AHYL- PHEHYL- AKMO- 
NITTM HYDROXIDE v . Methylo-hydroxide of 
Ethyl-isoamyl-anilinb, vol. ii. p. 476. 

METHYL. ETHYL. ANILIKB O.H,,N U 
O^Hj^.NMeEt. (201® uncor.). 

formation. — 1. By methylation of ethyl 
aniline (Hofmann, A. 74, 162).— 2. By ethyU 
tion of methyl-aniline (Claus a. Howitz, B. 17, 
1326). — 3. From di-ethyl-aniline-methylo-iodide. 

Crystalline, forming extremely 
soluble salts. The hydrochloride melts at 
114® (Claus a. Hirzel, B. 19, 2785). 

HActhylo-iodide B^Mel: [126°]; identical 
with di-methyl-aniline-ethylo-iodide (Claus a. 
Rautpberg,B.14, 620; Hjortdahl^./. 1882, 510). 
Triclinio crystals, v. sol. water and alcohol. De. 
composed by boiling with cone. KOHAq, yield- 
ing dimethylanilino. — B'HCl : [114°]; very 
hygroscopic crystals. — (B'MeI)2Znl2 : monoclinio 
crystals.— (B^Me),H^Fe2Cy, 2 2aq (Fischer, 4. 190, 
187). 

Ethylo^iodide B'Etl: [102®]; identical 
with di-ethyl-aniline methyloiodide ; by treat- 
ment with KOH it gives methyl-ethyl-aniline. 

Propylo -iodide C^Hj.NMeEtPrl. MethyU 
propyl-aniline-eihylo-iodide^ ethyl-propyl-anU 
Ime-methylo-iodide, Thick syrup, v. sol. water 
Formed by the combination of methyl-ethyl-ani- 
line with propyl iodide, of ethyl-propyl-aniline 
with methyl iodide, or methyl-propyl-aniline 
with ethyl iodide. By boiling with aqueous 
KOH the propyl group is split off and methyl- 
ethyl-aniline regenerated (Claus a. Hirzel, B, 
19, 2785). 

Reference. — Bromo-mbthyl-bthyl- aniline. 

METHYL-ETHYL- ARSINE v . Abbenio con* 

POUNDS, OROANIO. 

DIMETHYL-ETHYL-AZONIUM-CHLORIDE 
C4 H,jN 2C1 i.e. Me2NEtCl.NH2. Crystalline com- 
pound. E. sol. water. Prepared by the combi- 
nation of ethyl chloride with dimethyl-hydrazihe. 
On reduction with zinc-dust and acetic acid it 
gives dimethyl-ethylamine, NH„ and HCl (lle- 
nouf, B. 13, 2172).— (C,H„N201)2Pt01, : crys- 
talline. 

METHYL-ETHYL-BENZENE v . Ethyl-tolu* 

ENB. 

Di-methyl-ethyl-bencene v . Ethyl-xylene. 

Laurene 0,,H,a (Laurol). (188°). S.G, 

-887. Acoordii^ to Armstrong a. Miller (B. 
16, 225S) this liquid is di-methyl-ethyl-benzene 
G0H3Me2Et [1:2:4]. It is one of the products of 
the action of ZnCl^ on camphor (Fittig, A. 146, 
149). It yields di-methyl- benzoic acid on oxi- 
dation. Montgolfier {A. Ch. [6] 14, 91) described " 
laurene as C,^,4 (196°). Beuter (B. 16, 627) 
described two laurenos : (a).laurene (190°) yield- 
^g C^HaMe^COgH [1:4:2] on oxidation by dilute 
HNOt, and (js) -laurene (185°) yielding on oxidatioif 
G«H^MexCOt^ [1:3:4] and forming a sulphonio 
aoid whose Ba salt is more soluble thai? that of 
(a) -laurene. According to Uhlhorn (B. 23, 2346) 
laurene contains (1,2,4)- and (l,4,2).di-methyh 
ethyl-benzenes. 

o-XETHYL-ETHYL-BENZENE HEXAHY. 
DWDB OA. M. 
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0-M§thyl-eihyl-hexain€thyl€ne* (151^). Formed 
by boiling CH,<g;^^;^^®>CH.CH(OH).OH. 

with fuming HIAq, dP.uting with water, extract- 
ing with ether, and heating the resulting oily 

OH,<^^r^]^®>CH.CHI.CH, (179“ at 110 

^ mm.) with excess of HIAq (S.G. 1*96) and 
amorphous phosphorus for 8 hours at 235° 
(Kipping a. Perkin, jun., C. J. 67, 20). Mobile 
pil with odour of paraiKn, miscible with alcohol 
and ether. ^ 

0 - METHYL . ETHYL - BENZENE ((3) -STTL- 
PHONIC ACIDCAMeEt.SO,H [1:2:4?]. Formed 
by sulphonating o- ethyl- toluene (Claus a. Piesz- 
cek, 2?. 19, 3087). Crystalline.— NaA'aq: plates, 
V. sol. water, insol. alcohol. ~ KA'aq : plates, v. 
sol. water. — CaA'j 2aq : plates grouped in 
nodules, v. sol. water.— BaA^Saq ; plates, v. 
6. sol. water. — PbA'2 3aq: plates, v. e. sol. water. 
— CuA', aq : blue plates, v. e. sol. water. 

Chloride C.H,MeEt.SO,Cl. Oil. 

Amide C,H3SleEt.SOaN H„. Yellowish -brown 
oil, y. si. sol. cold water, sol. hot water. 

m-Mothyl-ethyl-benzene.sulphonio acid v, 
Tol. ii. p. 624. 

(1, 2, 4)-Dl-methyl-ethyl.benzene sulphonio 
acid 0,jH2Me2Et.S0aH. Formed by sulphonating 
ethyl-o-zylene (0. Jacobsen, J5. 19, 2516; Stahl, 
J5. 23, 991). Largo tables. — BaA'34aq. — 
BaA'sSaq: white plates, m. sol. hot or cold 
water (S.).— NaA'l^aq. Small white plates, v. 
sol. water. 

Amide O^H^MejEt.SO^NH,. [126°]. Long 
slender needles (from warm, very dilute, alcohol), 
or large prisms (from alcohol). 

Bi-methyl-etnyl-benzeiLe snlphonic acid 
CaHsMe^Et .SO,H. Laurene sulphonic acid. 
Formed by sulphonating laurene. According to 
Bcuter it is accompanied by an amorphous iso- 
meride which forms a gummy Ba salt. Triclinic 
crystals (Reuter, B. 16, 627). When steam is 
passed into its solution in dilute H^SO^, hydro- 
lysis begins when, through concentration, the 
t^perature has reached 120^ (Armstrong a. 
Miller, C. /. 46, 148).— BaA'* 3aq. S. (of BaA' ) 
2*6 at 16° 

Amide aH,M6.;Et,SOaNH3. [127°] (R.). 

(1, 3, 4) -Di-methyl-ethyl-benzene sulphonio 
acid OgH^MaBtSOsH. Formed by sulphonating 
ethyl-m-xylene (J.).— BaA'^ 2aq ; trimetrio 
laminm.— NaA'2aq : prisms. 

Amide Og^Me^Et.SOjNHg. [148°]. 

(1, 4, 3)-Di-methyl-ethylibenzene sulphonio 
aeid OgH2Me3Et.SO,H. Formed by sulphonating 
ethyl-|7-xylene [Jacobsen, B, 19, 2516). Largo 
plates (from dilute H^SOJ. — NaA'aq: mass of 
large tables (from warm saturated solution). — 
KA'^; flat needles, v. sol. water.— BaA', : long 
six-sided plates, si. sol. cold, m. sol. hot, water. 
— CuA',8aq: light-blue needles (Stahl, B, 
990). 

Amide [117°]. Pearly 

plates (from £lute idcohol), or large transparent 
erystaL (from warm alcohol); y. sol. « hot 
alcohol. 

METHYL Dl-ETHYL BOBATE MeEtHO.. 
(100°-106«). S.G. fi -904. Formed by heating 
MeBO, with absolute alcohol at 100°. 

PENTA-METHYL-ETHYL BBOMXDX p. 

fPrt-BZtTTL BBOMIDI, 


MSTHYL-ETHYL-BBOMANILnnE o.Bbomo- 

METHYL-ETHYL-ANILINB. 

METHYL-ETHYL-OABBINOL V. Sec-BVTtti* 

ALOOIIOL. 

Methyl-di-ethyl-oarbinol v. Tbrf-HEXYL alco 

IIOL. 9 

Di-methyl-ethyl-carbinol v, Tert-JMYL alco* 

IIOL. 

METHYL ETHYL CARBONATE MeEtCO,. 
[-14-5°]. (109° cor.) (Rose, A. 205, 230). S.G. 
^ 1‘002. Obtained by difctilling a mixture of 
potassium methyl carbonate with potassium 
ethyl-sulphate (Chancel, C, H. 31, 521 ; A. 79,' 
90). Formed also by the action of NaOMo on 
ClCO.^Et, or of NaOEt on ClCO^^Me (Schreiner, 
/.p*. [2] 22, .354). 

PENTA-METHYL-ETHYL CHLOEIDE «. 

Hefiyl chloride. 

METHYL-ETHYLENE v. Propylene. 
Di-metfiyl-ethylene v. Butylene. 
Tri-meil?yl-ethylene v. Abiylene. 

Tetra-me thy 1-ethylene v. Hexylene. 
METHYL-ETHYLENE-DI AMINE. Nitro- 
derivative C3 H,(NH.NO,)(NxMgNO,). [122°]. 
Formed by the action of methyl iodide on ethylene 
dinitramine (Franchimont a. Klobbie, R, T, G, 
7, 343). 

Di - methyl - ethylene - diamine. Nitro- 
derivative CJl4(NMo.NO.j2 [137°]. Fonned 
like the preceding. 

Di-methyl-ethylene-diamine v, EximjENE- 
diamine. 

METHYL - ETHYLENE - TRI - ETHYL - 
PHOSPHAMMONIUM BROMIDE v, vol. ii. p. 
609.. 

DI-METHYL-ETHYLENE GLYCOL v, Di. 

OXY-BUTANB. 

TBI-METHYL-ETHYLENE GLYCOL v. Di- 

OXY-PENTANE. 

DI-METHYL ETHYLENE DIKETONE v. 

Acbtonyl-acetone. 

DI-METHYL-ETHYLENE DIKETONE DI- 
1 CARBOXYLIC ACIO v. Di-aceto-succmic ether 
described under Ace tyt.-succinic ether. 

TETRA-METHYL-EIHYLKNE-DI-PHENYL- 
DIPHOSPHONIUM BROMIDE v. Kthylcno- 
bromide of Phenyl-di-mtothyl-phosphine. 

DI - METHYL - ETHYLENE - DI - PHENYL . 
DIPYBROLE DICARBOXYLIC.ETHEB 
02H^(C4NHMePh.C0.j!lt).^. [197°]: Formed from 
acctophenone-acctoacetic ether and ethylene- 
diamine (Paal a. Schneider, B. 19, 3156). Scales 
(containing 4aq). Yields on hydrolysis the oorro- 
‘feponding acid [181f]. 

METHYL-ETHYLENE-PYBIDINE' T^TBA- 
HYDBIDE C„H,3N Le, C3H3NMe(C,H,). Tro- 
pidine. (162°). S.G. J 9665. Formed by heat- 
ing atropine or tropine with fuming HClAq and 
HOAo at 180°; or by heating tropine with 
H^SOj (Ladenburg, A, 217, 117). Liquid, smell- 
ing like coniine ; v. e. sol. cold, si. sol. hot, water, 
y. e. sol. alcohol and ether. Alkaline in reaction. 
Its hydrobromide is decomposed by bromine at 
175° yielding di-hromo'-methyl-pyridine and 
ethylene. — B^H^PtCl^. — B'HAuCl^. — B'HI,. 
[93^. Brownprism3.—B'CJl2(N02)30H: yellow 
needles (from boiling water). 

Methylo-iodideB'Uel, Cubes. Decom- 
posed on distillation with KOH yielding tropilene 
0,H,oO. an oil (?) (202°-207°), dimethyl- 
amine and methyl-troiiinft. With moist Ag„0 It 
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iTei It iynipy base which yields the salts : 
^^Me^?tCl,.-^B'MeBr.-B'MeCA(NOa)«0. 
TS1E8 . METHYL . v - ETHYLENE . BI . FYB. 


EOL Oj^HaoNa i.e. 

omcui 


“V 


.MeCiOH 


[126®]. Ob- 


daCMo^ ■ ■ '♦MeC:0H 
tained by adding ethylene-diamine (1 mol.) to a 
solution of acctonyl-acetono (2 mols.) in . an 
equal weight of absolute alcohol. White pearly 
plates. Sublimab]p. Volatile with steam. V. 
sol. alcohol, ether, benzene, and petroleum- 
spirit, insol. water. Colours a chip of pine- wood 
carmine-red. Gives a purple-red colouration 
with phenanthraquinone and H2SO4 (Paal a. 
Schneider, B. 19, 3157). 

BI. METHYL ETHYLENE BISULPHIDE 
04H,oSa CaH4(SMe),. Di-mcthijl etJier of 
di-thio-glycol. (183®). Formed from ethyldne 
bromide and NaSMe (Ewerldf, B. 4o716). 

BI-METHYL ETHYLENE BISULPHONE v. 
Di-methyl ether of Ethane uisulp^inio acid. 
METHYL-ETHYLENE-tf^-THIO-UBEA 

CH2.S V CH2.SV 

I >C:NMeor I >O.NHMe. Methyl- 

C^.NH^ CH^.N'^ 

imido-thiazole tetra - hydride. Methyl - amido- 
thiazole dihydride, [90°]. Formed, together 
with a crystalline compound CgHuNjOg [70°], by 
the action of methyl-thiocarbimide on bromo- 
ethylamine (Gabriel, B. 22, 1148). Needles, v. e. 
sol. water, v. sol. ordinary solvents. Strongly 
alkaline. Oxidised by bromine-water to an acid 
(? NHMo.CO.NH 2.CH.,.CH2.S03H), which is de- 
composed by fuming HClAq at 166° into COj, 
methylamine, and taurine. — Piorate [226°]: 
needles.— A urochloride: needles.— P latino- 
chloride: needles. 

Methyl-ethylene-i(f-thioarea 
OH,-S V 

I ^0:NH. Imido - methyl - thiaeole, 

OH,.NMe/ 

Formed by heating ethy|fine-i|>-thio-urea with 
methyl iodide (Gabriel). Oil. When it is oxi- 
dised by bromine- water it yields methyl- taurine 
NHMe.CH2.CH2.SO,H. Salts.-B'HT. [160°]. 
Colourless crystals, sol. water and alcohol. — 
Piorate. [200°-203°]. — The aurochlorido 
and platinochloride form long needles, sol. 
boiling water.. 

METHYL ETHYL ETHER v. Methyl ethyl 

OXIDE. 

METHYL-ETHYL-ETHYLENE v, Amylene. 
METHYL-ETHYL-GLYOXAL v. Methyl 

ITHYL DIKKTONB. * 

METHYL-ETHYL-GLYOXALINE 

yNEt.CH 

0.H,{0H,)(OaHJNaOrOH,.O^ B . OxaU 


alcohol. AgNO, gives a crystalline pp.,Hg01| 
a white pp. The zinc double chloride forms 
crystals melting at [160°]. Bums with a blue 
iiame. It is a strong 4)as6 and ppts. metallic 
oxides from their salts. Its zinc double salt 
distilled with lime yields pyrrole, ammonia, HCy, 
ethylene, and methyl-glyoxaline (para-oziJ- 
methylino) (Wallach, A. 214, 306). It acta ^ 
physiologically like atropine (Schulz, B. 18, 
2363). When heated in a sealed tube with 
dilute H2SO4 at 240° it yields ethylamine. 
EMn04 yields oxalic acid, NH,, and acetic acid. 
When passed through a red-hot tube it yields 
HCy and methyl-glyoxaline (para-oxal-methyL 
ine). up, oxidises it to ethyl-oxamide (Badzi- 
szewsky, B, 17, 1290). 

Salt s.— B'HCl : deliquescent crystals. — 
B'APtClo.— B'^H^ZnCl*. [160°].— B'^AgNO,. 

Methylo-iodide C(,H,oN2M9l. Crystals, 
V. e. sol. water and alcohol. Not decomposed 
by aqueous NaOH.— CnHuiN^Mela. 

Benzylo -chloride C^H, oNaCjHpHaCl. 
Methyl - ethyl • glyoxaline C^IIjoN, t.&. 
/NMe.CH 

EtC^ j| . Oxalmethylpropyline. ‘ The? 
\N— CH 

methylo-iodide B^Mel of this bodyis formed! 
by the action of Mel on para-ethyl-glyoxalinc) 
(Badziszewsky, B, 16, 490). 

References, — Di-naoMO-, and chlobo-,. 

METHTL-BTHYL-OLYOXALINE, 

METHYL-ETHYL-OLYOXIM o. Oxim of! 
Methyl ethyl dikbtone. 

METHYL-ETHYL-HYBROXYLAMINE v.. 
Hydboxylaminb derivatives. 

METHYL - ETHYLIBENK ETHYL Bl 
KETONE CjH.jO, i,e, CH3.CO.CIlMe.CO.O2H,.. 
Acetyl-propionyl-ethane, (167°-170°). Formedi 
by the action of NaOEt on a mixture of di-ethyli 
ketone and acetic ether (Claison a. Ehrhardt,. 
B, 22, 1009). Colourless cil.— Cu(C-H„0,),.. 
[192°]. Blue crystals (from bonzene-ligroi n). 

METHYL - ETHYLIDENE BI - ETHYL. 
SULPHONE V , Diethyl propylidbnb di- 
bulphone. • 

BI - METHYL - ETHYLIBENE - Bl . INBOLS: 
0 .,cH 2 oN 2 i.e, CH3.0H(C3H,MeN)2 or 
(NH <; ®«j®*^0),.CHMe. mhylidene-methyl- 

ketole, [191°]. Formed by heating methyl- 
iiidolc (methyl-ketolo), paraldehyde, and ZnCl^ 
on the water-bath (Fischer, A, 242, 376).. 
Colourless prisms, v. sol. alcohol, ether, and! 
acetone. • 

DIMETHYL ETHYLIDENE DIKETONB 
(CH,.C0)3CHMe. (166°). Formed from sodium 
methylene dimethyl diketone and Mel (Combes, 
0. R, 105, 868). 

METHYL-ETHYL-INBAZINE OioH„N, 4.C. 


ethyUthyline, (213°). S.G. *98. formed 
by the action of ethyl bromide on inethyl- 
glyozaline (glyoxal-ethyline) (Badziszowski, B, 
16, 489). Formed ^so from di-ethyl-oxamide 
N^tCO.OO.NHEt by treatment with PCI, and 
heating the hydro-iodide (10 g.) of the resulting 
‘ chloroxalethyline ’ OeHgOlN, with HIAq (7 g. of 
S.G. 1*9) and amorphous phosphorus (1 g.) for 
6 hours at 140°. The product is dissolved in< 
water, rendered alkaline, and extracted with 
chloroform (Wallach, A. 214, 998). Colourless 
witti parooMo im«U« water 


OgH4< 


^OMe 




Formed by heating methyl- 


^ndazine ^th EtI at 100° (Fischer a. Tafel, A* 
227, 303).* Liquid, m. sol. water, v. e. sol. alco- 
hol and ether, volatile with steam.-rB^HOl : 
noddies. 

Methyl-ethyl-iso-indazine 


Ethyl-quinazole. |;80°]. (285°). Formed by 
heating its oarboxylio acid at 160°-190° (Fisoher 
a. Huzel, 4. m, 985; 3, 16,- 655). FonPOd 




■]aoJl>]rTedtioing tlie nitrosaroine of ethyl-amido- 
lioetophenone, dissolved in dilute aoetio ftoid, 
with zinO’dust, adding NaOH, and distilling 
with steam. The oily pistillate is dissolved in 
dilute HjSOp mixed with NaNOj, and extracted 
with other (Fischer a. Tafol, A. 227, 303). Plates, 
si. sol. water, v. e. sol. alcohol and ether. Vola- 
' tile with steam, giving oEf a pungent odour. 
Not afifected by nitrous acid ot by Ac.jO. Does 
not reduce Fehling’s solution. Forms crystal- 
line pps. with AgNO, and HgClj, which may be 
recrystallised from hot water in slender rfeedles. 
Its salts are extremely soluble in water. — 
B'HaS04: long needles.— B'^H^PtClg : sparingly 
soluble orange prisms. — Piorate ; yellow 
noodles 

Meihylo-iodide B'Mel. [192'’]. 

METHYL-ETHTL-ISO-INDAZIKE CABB- 
r y C-^CH,.CO^ 

OXYLIO ACID OfiZ 

^NEt/ 

Formed by treating the nitrosamine of ethyl-^ 
amido-cinnamio acid with zinc-dust and acetic 
acid (pischer a. Kuzel, A. 221, 285). Colourless 
plates [131°] (from water) or groups of smaller 
plates [126°] (from chloroform-ligroinl. SI. sol. 
water, v. sol. alcohol, ether, and chloroform. 
Combines with alkalis and with acids. Does 
not reduce boiling alkaline solutions of silver or 
copper. With bromine in HOAc it forms a 
bromo- derivative [173°] and a di-bromo- deriva- 
tive [196°]. 

METHYL-ETHYL-INDOtE 0„H„N i.e. 

(292“ i.V.). Fonned by i 

heating the phenyl-hydrazide of methyl propyl | 
ketone with ZnCl^ at 180’ (B. Fischer, B. 19, ' 
1565; A, 236, 132). Yellowish oil, v. si. sol. 
water, v. sol. alcohol and ether. Its piorate 
erystallises from hot benzene in dark-red needles. 
With NaNO, and HOAc it yields a nitrosamine. 

Uethyl - ethyl - indole 0«H4<[^^g^^CMe. 

EthyUmethyl-ketole. (288° i.V.). Formed, to- 
gether with a base boiling at 256°, by heating 
methyl-indole (methyl-ketole) with EtI and 
alcohol at 100° (B. Fischer a. Steche, B. 20, 
2199). Oil, insol. dilute acids. Colours pine- 
wood red. — Piorate. [146°]. Slender dark- 
red needles (from benzene). 

llethyl-etliyl-indol. 

Ethyl-P’tolindole. (254°). Formed by heating 
its carboxylic acid for some time at 205° (Hegel, 
A. 282, 218). Oil, volatile with steam. Resini- 
fied by cone. HjjSO^. Colours pine-wood moist- 
ened with HCl red. Fuming HNO, gives a red 
colour and a pp. 

Di-methyl-ethyl-indole is, 

O.H4<^j^g^CMe. (281°). Formed by heating 

bromo-levulio (bromo-acctyl-propionlc) acid wit^ 
ethyl-aniline (Wolff, B. 21, 8368). , Yellowish 
oil, V. sol. ether, alcohol, and benzene, si. sol. 
water .-4 Piorate B'C4H,(N 0,),OH. [106°]. 
Bed needles, m. sol. benzene. 

METHYL-ETHYL-INDOLE OABBOXYLIO 

ACID 0,A,NO,U. OH..OA<Se> 0 °°^' 
p02°]. Formed from thep-tolyl-ethyRhydrazide 
tf pymvio aoid by warming with dilute (10 p Q») 


HdAq, or with phosphorio aoid (Hegel, A. 232, 
218)b 7. sol. alkalis, ether, and benzene, insol. 
ligroln. With NaOCl it yields a chldro- deriva- 
tive, which is converted by boiling water into 

methyl-ethyl-\f^-isatin. 

PENT A-METHYL-ET^YL IODIDE v, Hepttl 

IODIDE. 

HETHYL-ETHVL-ISAnK o. Isatin. 
HETHTL-ETHYL-XETOLE u. Mbthtl- 


ETHTL-INDOLB. 

METHYL ETHYL KEiTONE O^H^O 4.0. 
CH3.CO.CH2.CH,. MethyUacetone. Mol. w. 72. 
(81°) (F. a. D.) ; (78° at 740 mm.) (Schramm. B. 
16, 1581). S.G. ^ *8125 (F. a. D.) ; aii -8045 (S.). 

Formation. — 1. By the action of ZnEt, on 
acetyl chloride, or of ZnMe, on propionyl chlor- 
ide (Freund. A. 118, 8 ; Popoff. A. 145, 289).— 
2. By boiling methyl-acetoaoetio ether with 
potash (Frankland a. Duppa, A. 138, 336), or 
dilute H^SQii (BSoking, A, 204, 17). — 3. Among 
the products of the distillation of crude calcium 
acetate (Fittig, A. 110, 18). — 4. By distilling a 
mixture of calcium acetate and calcium pro- 
pionate (Schramm, B. 16, 1581). — 5. By the oxi- 
dation of sec-butyl alcohol (Kanonnikoff a. 
Saytzeff, A, 175, 377).— 6. By the action of 
H.^S04 on crotonylene (Lwoff a. Alm6dingen, Bl. 
[2] 37, 493). 

Properties.— Colourless liquid, smelling like 
acetone, miscible with water and alcoliol. With 
hydrogen sodium sulphite it forms the compound 
MeCEt(OH).SO,Na|aq (Fittig). 

Reactions. — 1. Sodium converts it into homo- 
logues of mesityl oxide, of phorone, and of 
pinacone (Lawrenovitch, B, 8, 767). Sodium, 
added to its solution in benzene, forms an oil 
OjgHjoO, smelling like camphor.— 2. Chromic 
acid in HOAc oxidises it to acetic acid. — 3. PCI, 
yields di-chloro-butane CH,,.C^.CCl2.CH,. On 
treating this body with alcoholic potash at 170° 
there is formed CH8.CH2.C;CH, which ultimately 
changes into the isomeric CH3.CiC.CH3, which 
yields hexa-mcthyl^enzene on condensation 

with H.,S04 (Favorsky, Bl. [2] 43, 112).- 4. On 
warming with pyrrol^ MeOH, and a little hydro- 
chloric acid, there is formed a butylidene-pyrrole 


Ft. /C-=CH 


di-butylidene-di-pyrrole 



body, when crystallised as OjiPajK, Jaq, melts 
at 80°, but when anhydrous it melts at 142°, 
With alcoholic Agl^O, it yields slender needles 
of B'aAgNO, (Dennstedt a. Zimmermann, B, 20, 
2454). 

Ozim (ISa'-cor.). B.O. 

*9195. Formed by the action of an aqueous 
solution of hydroxylamine on methyl ethyl 
ketone (Janny, B. 16, 2779). Colourless liquid, 
soluble in ten volumes of water, miscible with 
alcohol and ether. Concentrated NaOHAq forms 
a crystalline Na salt. 

Reference, — HEXA-BEOMO-MSTHTt-ETHTL-ii- 


TONB. 

Methyl ethyl diketone CH 3 .OO.OO.OH 1 .CH.. 
Diketopenteme. Acetyl-propionyl, (108°). S.7Bi 
15°. Formed by the action of amyl nitnie on its 
mono ozim (nitroso-di-ethyl ketone) (tfaPMSfi 



METHYIrETHYL-PHENOL. 


m 


B, 21, 2177). Formed also from ethyl-aoeto- 
aoetio ethcf l/y saponifying with dilute (8 p.o.) 
alkali, treating the product with NaNOj and 
ILSO4, removing alcohol by distillation, adding 
dilute H2SO4 (16 p.o.) and ^stilling with steam 
(Von Pechmann, B. 81, 1411, 2140). Dark 
yellow liquid, smelling like quinone, v. sol. ordi- 
nary solvents. Forms an unstable compound 
with alcohol. Beacts with aniline, forming* q 
compound crystallising in needles and melting 
at 137®. Aqueous* NaOH converts it into a 
•quinogen,* and finally into a quinone [112®], 
• which may be reduced to a hydroquinono [220°], 
and yields a phenyl-hydrazide [225®]. 

{a)~Oxim CH3.C(NOH).CO.Can5. Isonitroso- 
di-ethyl ketone. [59®-62°]. Formed by the ac- 
tion of amyl nitrite and NaOEt upon di-ethyl 
ketone (Claisen a. Manasafe, B. 22, 528). Colour- 
less plates. 

ifi)-Oxim CH3.CO.C(NOH).C2Ha.*isowifroso- 
nietfiyl-propyl ketoyie. [55°]. (1838-187® cor.). 
Formed by the action of KNOj and H2SO4 on 
ethyl-acetoacetic other (V. Meyer a. Ziiblin, B. 
11, 828, 695). Crystals, v. e. sol. alcohol and 
other, m. sol. cold water. Dissolves readily in 
alkalis, forming a yellow solution. 

Di-oxivi CH,.C(N0H).C(N0H).C2H,. [170°]. 
Formed by the action of hydroxylamino on the 
mono-oxim (Schramm, B. 16, 180, 2187). Small 
white needles. May be sublimed. — OsHaNjO^Na: 
white pp. 

Di-acetyl derivative of the di-oxirn 
CH,.C(NOAc),C(NOAc).C 2H,. Prisms, v. sol. 
alcohol and ether, si. sol. hot w'ater. 

(a)-Oxim‘(&)-‘phenyl hydraeide 
OH3.C(NOH),C(N2HPh).C2H,. [128°]. Formed 
from the (a)-oxim by treatment with phenyl- 
hydrazine (Otto a. Pechmann, B. 22, 2119). 
Crystallises from benzene and ligroin. 

{fi)’Oxiin-(a) -phenyl liydrazide 
OH3.C(N2HPh).C(NOH).C2H,, [131°]. Formed 
from the (j8)-oxim and phoi^vl-hydraziue (Ottea. 
Pechmann, B. 22, 2118). Crystallises from 
benzene and ligroin. 

(a)-Fhe nyl-hydrg,eide 
CH3.C(N.,llPh).CO.C2H,. [103®]. Formed by 
the action of i)henyl-hydrazine on the diketone 
(Otte a. Pechmann, B. 22, 2116). 

{$)-Phenul hydrazide 
CH3.CO.C(N2lfPh).C.,H3. [117°]. Formed by 
saponifying ethyl- acetoaceiio ether by allowing 
it to stand with aqueous KOH, then adding di- 
azobenzene chloride, and ppg. by sodium acetate 
solution (Japp a. Klingomanft, C. J. 53, 619 ; B. 
21, 660 ; A. 217, 220). Yellow radiating needles 
or prisms (from benzene). 

Di -phenyl -hydrazide 
CH,.C(N2HPh).C(N2HPh).C.,H,. [W2®] (J.) ; 

[166°-169°] (C. a. M.). Formed by tho#action 
6f phenyl-hydrazine on the diketono, on the (i3)- 
phenyl-hydrazide, or on the (a)-oxim (Von 
Pechmann, B. 21, 1414; Japp, A. 247, 221; 
Claisen a. Menassef B. 22, 628). Yellow 
needles (from benzene), sol. cold conc. H2SO4, 
forming a brown solution. 

METHTL-ETHTL-KETONE GABBOXYLIG 
ACID v. Methyl -AGETOACBTIO Aon>. 

MATSTI-ETHTL-HALONIC AOIO 
OJH,p4 OH,.OH,.OMe(OOJH)2. Mol. w. 146. 
PL19^. H.O.V. 67,200. H.O.p. 672,800. H.F. 
Vo;,. HI. 


236,700 (StohmanUt Eleber, a. Langbein, pr. 

[2] 40, 210). 

Pornj^tion.---l, By saponifying its ether 
which is obtained by 4reating ethyl-malonio 
ether with Mel and NaOEt, or methyl-malonio 
ether with EtI and NaOEt (Conrad a. Bisohof/, 
B. 13, 696; A. 204, 146). — 2. Together with a 
larger quantity of the isomeric s-di-methyl-suc- 
oinic acid [194°], by reducing the anhydride of 
di-methyl-maleio acid (pyrocinchonic acid) with 
HI or sodium-amalgam (Otto a. Beckurts, B. 18, 
841). • ' 

Prisms, v. sol. water, alcohol, 
and ether. At 180° it splits off COg giving 
valeric acid CH3.CHo.CHMe.CO.^H. A solution 
of its ammonium salt gives pps. with FeCl* and 
with salts of Hg and Pb. 

Salt. — AgA'. Sparingly soluble white 
crystalline pp. * 

Ethyl ether (208°). S.G. if *994. 
Oil, sol. alcohol and ether. 

METHYL-ETHYL-METHANE v. Butane. 
Methyl-di-ethyl-methane v. Hexane. 
Tri-methyl-ethyl-methane v. Terf-HEX^N®* 
METHYL - ETHYL - PENTAMETHENYLYL 
METHYL KETONE TEIHYDEIDE 0,oH,,0 U. 
^CMe.CHEt 

CH3.C0.C^ I . Ethyl-methyl-dihydro* 
'CHg. CHj 

pcntene'fnethyl ketone. (210®-216®). Formed from 
di-methyl butylene diketono dicarboxylio ether 
(di-acetyl- adipic other) by heating with EtI and 
alcoholic NaOEt. The product is freed from 
alcohol by distillation, mixed with water, and the 
oil, which can then be extracted by ether, hy- 
drolysed by boiling alcoholic potash (Marshall a. 
Perkin, C. J. 67, 252). 

Oa;im C, oil, 7NO. Oil. 
METHYL-ETHYL-PENTAMETHYLENE 
/CH^.CHMe 

CgHia iui. oil/ I . (124°). Formed 

NCH2.CHEt 

by heating mothyl-iodo-ethyl-pentamethylene 
(obtained from methyl-pentamethylenyl-methyl 
carbinol and HI) with amorphous phosphotus 
and HI at 245° (Marshall a. Perkin, jun., C. J, 
57, 250). Limpid oil, attacked by bromine with 
difficulty. Bapidly oxidised by boiling dilute 
HNO3. 

METHYL ETHYL OXIDE CjHgO i.e. 
CH,.O.CA. Mol. w. 60. (11°). S.G. g *7252 
(Dobriner, A. 243, 2). S.V. 840 (D.). V.D. 
2-1.58. H.F.p. 68,460 (Thomsen, Th.). H.F.V. 
66,420. * 

Formation. — 1. By the action of Mel on 
NaOEt or of EtI on NaOMe (Williamson, P. M. 

[3] 37, 360 0. J. 4, 106, 229).— 2. By distilling 
potassium methyl-sulphate with KOEt (Chancel, 
G. U. 31, 162).— 3. By the action of Ag^O on a 
mixture of Mol and EtI (Wurtz, J. 1866, 663). — 
^ Together^ with Me^O and Etp by etherifica- 
tion of a mixture of methyl and ethyl alcohols 
by H3S04f( Williamson; c/. Norton a. Prescott, 
Am. 6, 244). 

JPfOper to.— Colourless mobile liquW, vrith 
ethereal odour. 

^ MHTHYL-ETHYL-OXY- v. Oxt-mbthvl- 

BTHVIi. 

METHYL-ETHYL-PHENOL CgS„0 U* 
OH,.O0H,Et.O£L (215®). Prepared by fusing 
p methyl-ethyl-benzene sulphonie aoid with 

Y • 
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potasli, dissolving tho nroduct in water, aoidii^- 
ing, and extracting wiw ether (Mazzara, G, 10, 
256). Oil, si. sol. water. Gives an aznre*blae 
eolouration with FeCl^. 

Di-methjl-ethyl>phenol OeH 2 Me 2 Et(OH) 
[6:3:1:2]? [37°]; (245°). Obtained by potash- 
fusion from the corresponding di-methyl-ethyl 
benzene sulphonic acid (Stahl, B. 23, 990). FeCl, 
gives an intense green colour in alcoholic (not in 
aqueous) solution. 

METHYL - ETHYL - PHENYL - AMJNE v. 

Amido-toltl-ethane. ^ 

Tri-methyl-di-ethyl-phenyl-amine CijHjjN 
i.e.08Me,Et.,.NH2[l:2:5:3:6:4]. (286°-290°). S.G. 
*971. Colourless oil. Obtained by heating a 
mixture of mono- and di-ethyl-pseudo-cumidine 
with an equal weight of ethyl iodide at 200°- 
280° for 8-10 hours (Kuttan, 0. J. 49, 813 ; B. 
19, 2383). r. 

Salts.—B'HCl : needles ; easily sol. alcohol, 
V. si. sol. hot water, insol. cold water. The 
acetate and sulphate form easily soluble 
needles. The oxalate forms very sparingly 
soluble quadratic prisms. 

_ Acetyl derivative O^MesE t 2 .NH Ac : [182 ^]; 
needles. 

DI-METHYL-DI - ETHYL -p -PHENYLENE- 

BIAMINE Le. C„H,(NMeJ(NEt,). 

(266°). Prepared by lieating di -ethyl -p-phenyl- 
ene-diamine with methyl alcohol and HCl (Lipp- 
mann a. Fleissner, ilf. 4, 788). Light-yellow oil. 

Di-methylo-di-iodide B"Me 2 l 2 . [218°]. 
Formed by heating di-ethyl-amido-benzene-azo- 
di-ethyl-aniline with Mel. Transparent four- 
sided prisms.— B^McaljCdlj : silky needles. — 
B'^MOgPlCl^: orange- red needles. — B"(MeAuClJj: 
yellow leaflets.-B"2Me0C,H2(N02),. [235°]. 
Yellow needles. 

DI METHYL ETHYL PHOSPHATE C,H„PO^ 
i.c. Me^EtPO,. (203° cor.). S.G. 2 1*1752. S.V. 
161*1 (Lossen, A, 254, 74). Formed from 
Me^AgPO, and EtI (Woger, A. 221, 90). 

METHYL-DI-ETHYL-PHOSPHINE CjH,,? 
t.s. EtjPMe. (111°). Formed by heating tri- 
eflhyl-phosphine methylo-chloride EtaPMeCl at 
800° (Collie, C. J. 53, 719). Combines with | 
sulphur and with oxygen. Forms red crystals 
with CSy 

Methylo-chloride v. Ethylo-chloride of 
Di-methyl-ethyl-phosjphine. 

Ethylo-iodide v. Tbi-ethyl-phosphine 

METHTL-IODIDE. 

Di-methyl-ethyl-phosphine MoaPEt. (84°). 
Formed by heating MeaPEtHCl (the product of 
the distillation of its ethylo-chloride) with aque- 
ous NaOH pllife, C. J. 63, 720). 

Methylo-chloride v. Ethylo-chloride of 
Tbi-methyl-phosphine. 

Ethylo-chloride MoaPEtaCl. Formed 
from Me-aPEtj!, tho product of the union of 
EtaPMe and Mel. Split up by heat into ethylene 
and MeaPEtHCl (Collie). o 

METHYL - TEI - ETHYL - PHOjlPHONIDM 
OHLOEIDE V , Meth/ylO‘iodide of Tri-ethyl- 

PHOSPdlNB. , 

Di-methyl-di-ethyl-phosphonium chloride o. 
Ethylo-chloride of Di-methyl-ethyl-phosphine, ,, 
Tri-methyl-ethyl-phosphonium chloride 9, 
Ethylo-chloHde of Tbi-methyl-phosphine. 

METHYL-STHYL-PINACONS v. Pi-OZT- 

•OTINB. 


MSTHYL-ETEYL-PIPSEXDnrE 0 . Mbthtl* 

ETEYL-PYRIDDhi HBXAHYDBIDB. r. 

METHYL-ETSYL-PEOPIOKIO ACID o. 

Hexoio Acn>. 

METHYL.ETHYL.PEOPTL ALCOHOL 9 . 

Hexyl alcohol. r. 

METHYL-ETHYL-PEOPYL-AMINE C,H,.N 
i.c. CyH^NMeEt. A product of the destructive 
^distillation of the methylo-hydroxide of ethyl- 
codeine (Von Gerichten a. Schr6tter, J5. 16, 1484). 
Volatile base, smelling lilte trimethylamine. — 
B'jjHaPtCl.. Long orange needles, v. sol. water, 
si. sol. alcohol. 

METHYL-ETHYL-PEOPYL-CAEBINOL v 

2W*^Heptyl alcohol. 

METHYL-ETHYL-PEOPYLENE 9 , Hexyl- 

ENE. 

METHYL-ETHYL-PEOPYL-METHANB v. 

Heptane. 

DI-MBTHYL-DI-ETHYL-PYEAZINE 

iSt. Di ethyl-keHnt. 

(216° cor.). V.D. 5*63 (calc. 6*68). Prepared 
by reduction of the oxim of methyl ethyl diketone 
(methyl nitroso-propyl ketone) Me.CO.C(NOH).Et 
; with tin and HCl, or with sodium-amalgam 
(Treadwell, B. 14, 1461). Colourless oil with 
narcotic smell and alkaline reaction. It is a 
weak poison. Combines with water forming a 
crystalline hydrate. Not affected by Mel, acetic 
anhydride, or HI. Bromine added to its solution 
in HO Ac ppts. CjoHuNgBrj as an unstable yeUow 
compound. Very dilute potassium permanganate 
oxidises it to di-methyl-pyrazine di-carboxyUo acid 

not yield an 

anhydride (Oeconomides, B. 19, 2524).— B'HCl. 
Large colourless crystals.— B'oH-jPtClg. Soluble 
red prisms. — B'AgNOg. Crystals, almost insol. 
cold water, v. e. sol. dilute HNOj (Treadwell, B, 
14, 2158). 

Hydrate B' xB.q, [43°]. Large prisms (by 
sublimation). Giv«B up its water in dry air, be- 
coming liquid. 

METHYL-ETHYL-PYEIDINE CgH^N U, 
(ayCollidiru. Mol. w. 121. 

(179°). ’s.G. s-929 (Biohard, Bl. [2] 32,488); 
'£« -929 (Weidcl a. Pick, M. 6, 659). S.V. 167-9 
(Kamsay). A base found, together with many 
others, among the products of the dry distillation 
of bones (Anderson, P. ’ M. [4] 9, 146, 214 ; A, 
94, 360), of bituminous shale (Greville Williams, 
•(7. J, 7, 97) and obpeat (Church a. Owen, P. M, 
[4] 20, 110). It occurs in coal tar. Colourless 
oil, with unpleasant odour. Fumes with HCl. 
V. si. sol. water, separating again when warmed, 
V. sol. alcohol, ether, and oils. Ppts. ferric, alu- 
minium, ctiromium, and mercurous oxides from 
their^alts, but not manganese and nickel oxidra. 
Its salts are deliquescent and gummy. KMn 04 
oxidises it to pyridine diearboxylic flutidinic) 
acid [219°], which is converted by neat into 
pyridine carboxylic acfd [302°].— 

I Orange-yellow flakes, 
i E thy lo -iodide Oil.— 

I (B'EtCljjPtCl^. Sparingly soluble crystalline Dp. 
(Anderson, P. jlf. [4] 9, 221). 

‘a ’-Collidine Oja„N. (179°-188‘n. This 
base, according to Oei^sner de ConiuoK {A, OK 
I 27, 468), accompanies (jS)-collidine in Uia 
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prodaot of tlie distillation of cinchonine with 
KOH. It h perhaps identical with (aVcoUidine. 

When * a ’-collidine is heated with ethylene 
oMorhydrin and a little water for a few hoars at 
100^ combination takes place. After removing 
uncombined collidine ahd chlorhydrin by shaking 
with ether, the residue is evaporated in vactio. 
PtCl4 forms with the product an orange-yellow np. 
of {0gH„N(C,H40H)Cll^tGl4. Boiling water Re- 
moves HCl, forming oxethyl-a-collidine chloro- 
platinite {CgH,oN(C.jH40H)ClLPtCl2. This forms 
brilliant scales (from alcohol). Oxethyl-a-colli- 
dine forms a gold salt, B'AuCl^, o^stallising in 
thin golden needles (Wurtz, Pr. 33, 460 ; C. B, 
96, 263 ; Bl. [2] 39, 636). 

Methyl-ethyl-pyridino 

S -Collidine. (196°). S.G. ® -966.' V.D. 4-25 
Jo. 4-19). Obtained by distilling cinchonine or 
brucine with KOH (Oechsnor de Coninck, C. R. 
91, 296; A. Oh. [5] 27, 469; Bl. [2]»e7, 467 ; 42, 
100; B. T. C. 1, 132; cf. Greville Williams, 
Tr. E. 21, Part 2 ; A. Gh. [3] 46, 488). Colour- 
less, mobile, highly refractive liquid, rapidly 
turning yellow on exposure to air. SI. sol. water, 
sol. alcohol *and ether. When left in contact 
with moist air it takes up water (1 mol.) but 
does not form a well-defined hydrate. Potassium 
permanganate oxidises it to homo-nicotinic acid 

cinohomeronio acid 

and formic acid. It 

is very poisonous, a sub-cutaneous injection of 
•1 g. paralysing the nerve centres. HI reduces 
it to the hydride CgHjaN, and, at 260°, forms a 
brown oil CgHjjNIa. Sodium in alcohol reduces 
it to the hexahydride OgH^N (175°-180°). 

Salts. — B'HCl. White deliquescent tables. 
— B',H,PtClg. S. 2-1 at 60° (Richard, Bl. [2] 32, 
488). Orange-red powder, converted by boiling 
water into B'^PtCl^, a yellow crystalline powder. 
— B'HAuOl^. — B'.,H,Cl.,3AuCl3. — B',H,ngCl4. 
Minute white needles, si. sol. water, insol. alco- 
hol. 

Hethyl-ethyl-pyridino 

Aldehyde collidine. (176°). S.G. ? '9.989 (D.). 

Occurrence. — As acetate in fusel oil (Kramer 
a. Pinner, B. 3^ 77). 

Formation. — 1. By heating ethylidene chlor- 
ide with alcoholic or aqueous ammonia for 12 
hours at 160° (Kramer, Z. [2] 6, 668 ; B. 3, 202* 
Dfirkopf, B. 18, 920). EthyMdene bromide may 
be used instead of the chloride, the temperature 
employed being then 126°-.140° (Tavildaroff, A. 
176, 12). — 2. By heating an alcoholic solution of 
aldehyde-ammonia at 120° (Baeyer«a. Ador, A. 
166, 297). ‘ Para ’-collidine, picoline, and li^tidine 
are also formed in this reaction (Vohl, J. 1870, 
807).— 3. By distilling aldol-ammonia (aide- 
hydine) (Wurtz, Bl. [2] 31, 433).— 4. By heating 
glycol with ammoniuna chloride for 8 hours at 
186° ; the yield being from 16 to 20 p.o. of the 
theoretical quantity (Hofmann, B. 17, 1906j.— 6. 
By heating ethylene chloride with ethylanune at 
190° (Hofmann, B. 17, 1907).— 6. By heating 
^raldehyde with acetamide and P^Og at 160° 
^esekiel, B, 18, 8091). — 7. By heating udehyde- 
ammonia with paraldehyde at 220° (Ladenburg 
a. Pttrkopf, A. 247, 42). 


Prqpcrfo’e^.— Oil, with aromatic odour, insol. 
water and dilute acids, v. sol. alcohol and ether. 
Fumes with HCl. Oxidised by KMn04 to methyl- 

pyridine carboxylic acid 

andisocinchomeronic acid N 

(Diirkopf a. Schlaugk, B. 21, 294; cf. Wisohno- 
gradsky, B. 12, 1.506). Bromine forms an oily 
compound. Fuming HIAq and amorphous 
phosphorus at 140° yield brownish-blue prisma 
of C^Hj^NIj or CgHjoNIs (Ladenburg, B. 14,232). 

' Sodium, acting on its alcoholic solution, forms a 
hexahy^ido. Heated for some days at 100° with 
glycolic chlorhydrin and a little water it forms 
oxethyl- aldehydine, of which the platino- 
chloride, (CgH„N(C,H^OH)Cl)2PtCl4, forma 
orange crystals (from dilute alcohol). It may be 
decomposed by HjS ; the hydrochldfide produced 
would not crystallise, but it is converted by AgjO 
into a caustic base (Wurtz, Pr. 33, 448). 

Salts. — B'jHjPtClg. [180°]. Very unstable 
trimetrio crystals. — B'HAuCl4. [72°]. Yellow 
needles, v. sol. water (Hesekiel, cf. Herzig? M. 2, 
404).-B'CgH,(NO2)gOH. [167°]. Greenish- 

yellow four-sided tables. 

Ethylo-iodide BTUtl. Trimetrio tables, 
V. sol. water and alcohol. Yields (B'EtCl)2PtCl4 
crystallising in needles or prisms. 

Methyl-ethyl-pyridino 

(161°). S.G. 2 *9301. Formed by heating (o)- 
methyl-pyridine (o-picolino) with EtI at 280°- 
300° (Ladenburg a. Schultz, A. 247, 46 ; B. 20, 
2720). Liquid, almost insol. water, but takes 
up water from the air. Very volatile with steam. 
Oxidised by KMn04 to pyridine dicarboxylio 

acid [226°]. Sodium re- 

duces it, in alcoholic solution, to a hexahydride. 

Salts.— B',H,PtClg. [174°]. Triclinic tables, 
si. sol. cold, V. sol. hot, water, insol. alcohol.— 
B'HAuCl4. [110°]. Yellow needles, si. sol. 
water, V. sol. ether-alcohol. , 

Methyl-ethyl-pyridine 

(178°). S.G. 2 <)3C3: iS -9218. Formed by 
heating (a) -methyl-pyridine with EtI at 280°- 
300°, and separated from the preceding by frac- 
tional distillation (Schultz, B. 20, 2720 ; Laden- 
burg, A. 247, 46). Colourless hygroscopic liquid, 
with unpleasant odour, si. sol. water. Oxidised 
by KMn04 to ^pyridine dicarboxylio acid 

Sodium, added to 

its alcoholic solution, reduces it to the corre- 
sponding hexahydride. 

Salts.— B'APtCV [190°]. Reddish-yellow 
plates, si. sol. cold, v. sol. hot, water, insol. alco- 
hol.— B'HAuCl4. [90°]. Yellow needles, si. soL 
cftld, m. soK hot, water, v. e. sol. alcohol.— 
i*he phosphomolybdate and bismuth- 
iodide are* amorphous, the cadmium iodide 
and periodide arc oily. • 

ParacollidineCsHnN. (220°-230°). Fonned, 
together with the collidine boiling at 176°, by 
tieating aldehyde-ammonia (Baeyer a. Ador, 4* 
155,807). Liquid, with pungent aromatic odour. 
Its salts crystallise with difficulty. Its ethylo- 
iodide is syrupy. The platinoohloride is amor^ 
phous* 
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Ifomeride of collidine.— Obtained by the 
putrefaction at 40° of pancreas (200 g.) mixed 
with gelatin (600 g.) and water (10,000 g.). ‘After 
6 days the liquid is ilistilled, first with H2SO4 
and afterwards with baryta. The alkaline dis- 
tillate is neutralised by HOI, evaporated to dry- 
ness, and extracted with alcohol. The hydro- 
chloride of the base crystallises from alcohol in 
trimetrio needles. The free base is got by adding 
NaOH to the hydrochloride and shaking with 
ether (Nencki, J. pr. [2] 26, 49).— (B^HC;^)2^tCl,. 
Flat needles. Gives off an odour of xylene when 
distilled. The base is not identical with colli- 
dine (from NHj and ethylidene chloride), for it 
differs in odour, in tho crystalline form of the 
platino-chloride, and in being more soluble in 
water. 

Isomeride of collidine CgHijN. (202°). S.G. 
# *987). Occurs in the flesh of putrid cuttle-fish 
fOeohsner de Coninck, C. li. 106, 858, 1604). 
Mobile liquid, v. sol. water, alcohol, and ether. 
Absorbs moisture from the air, becoming brown. 
— B'HCl. Deliquescent radiating masses.— 
B'-H^PtCl*. Deep-yellow crystals, almost insol. 
cold water. Decomposed by hot water, with for- 
mation of B'jPtCl4, a pale-brown powder. — 
B'AHgCl^. Small white needles.— B'j,H.HgaCl8. 
Long yellowish needles. 

Methylo -iodide B^Mel. Slender needles. 

Ifomeride of collidine o. TBi-MSTUTii-PYB- 

IDINB. 

Di-methyl-ethyl-pyridine C,H„N. Parvol- 
♦fw. (199° cor.) (D. a. G.). S.G. J -9419; 
¥ -9289 (D. a. S.). 

Formation,—!. By heating propionic alde- 
hyde-ammonia (Waage, M, 4, 718).— 2. By heat- 
ing methyl-ethyl-acrolem-ammouia (Hoppe, M. 
9, 643).— 3. By heating propionic aldehyde with 
acetamide and PjO* (Hesekiel, B, 18, 3097). — 
4. By heating propionic aldehyde-ammonia with 
paraldehyde in sealed tubes for 10 hours at 210° 
(DUrkopf a. Schlaugk, B. 21, 832).— 5. By heat- 
11^ propionic aldehyde-ammonia (4 g.) with pro- 
pionic aldehyde (6-5 g.) for 6 hours at 210° 
(Diirkopf a. Gottsch, B, 23, 685). 

Prqperfffl5.— Colourless oil, not turned brown 
by light and air, with faint and not unpleasant 
smell. M. sol. cold water, si. sol. hot water, v. 
sol. alcohol and ether. KMnO^ oxidises it 
to methyl-pyridine dicarboxylic acid [22o°] and 
pyridine tricarboxylic acid [318°]. 

Salts.— -B'jHjPtCla. [182°]. Large mono- 
clinic crystals, si. sol. cold water. — B'HAuCl^. 
[82°]. Glittering lemon-yellow spangles, si. sol. 
cold water. Not hygroscopic. — B'ELHgaCL. 
[119^. Long pointed needles, almost insol. 
•old water.— B'CA(N02), OH. [162°]. Yellow 
plates. 

Di-methyl-ethyl-pyridine CpHnN. (217°). 
Formed, together with the preceding, by heatirig 
propionic aldehyde-ammonia with propioflio 
aldehyde at 200° (Diirkopf a. GOtfsch, B, 23, 
692). » Colourless liquid, not affected by air and 
light. Has a faint odour of nicotine. Y. sol. 
alcohol and ether, si. sol. water. Yields a di- 
methyl-pyridine oarboxylio acid on oxidation. 4 

Salts.— B'JS,PtCl«. [above270°]. Yellowish- 
led needles, si. sol. water.— B'HAuCl4. [140°]. 
Slender lemon-yellow needles, si. sol. water 
containing HOI.— BHHgCl,. [159^]. Long 


glittering spangles or well-formed monoclinic 
orystals, si. sol. cold water. f 

Di-methyl-ethyl-pyridine OJH„N i.f. 

N<OMe;c^CEt. (187°). S.G. u *916. S. 
1*3 at 0°. Obtained by^ihe action of propionic 
aldehyde and ammonia on acetoaoetic ether 
(Jaeokle, A. 246, 46). Formed also by heating 
4o redness a mixture of potassium di-methyl- 
ethyl-pyridine dicarboxylate (1 mol.) with lime 
(2 mol8.j (Engelmann, A. 2S1, 44). Liquid, more 
soluble in cold than in hot water. Its solution 
has a very bitter taste. KMnO, oxidises it to* 
methyl-ethyl-pyridine carboxylic acid and 
uvitonic acid. 

Salts.— B'aH^tCl,. [211°]. Crystalline 
pp., V. sol. hot water and alcohol.— B'^HaCrjOj. 
Crystalline pp.— Pi crate. [120°]. Needles. 

METHYL-ETHYL-PYRIDINE DIHYDRIDB 
CgHjaN. \ff)-Di-hydro-collidine, (200°-205°). 
Formed bytieating (j8).collidine with HIAq and 
red phosphorus at 140° (Oechsner de Coninck, 
Bl. [2] 42, 116). 

Methyl-ethyl-pyridine hexahydride ObH„N. 
(c. 177°). Formed by adding sodium to an al- 
coholic solution of (/3)-collidine (Oechsner de 
Coninck, Bl. [2] 42, 116). 

Methyl-ethyl-pyridine hexahydride C^H^N 

f.e. Copettidine. (164°). 

S.G. - *8653 ; ^ *8546. Formed from the col- 
lidine derived from aldehyde, by reduction in 
alcoholic solution with sodium (Diirkopf, B. 18, 
920 ; Ladenburg, A. 247, 90). Colourless alka- 
line liquid, b1. sol. water. Its physiological 
action resembles that of coniine, but is weaker. 

Salts. — B'HCl. [171°]. Colourless needles, 

V. sol. water.— B'HBr. [165°]. Tufts of needles. 
— B'HAuCl*. [104°]. Dimetrio prisms, v. sol. hot 
water.— B'jHjPtClfl. [147°]. Long yellow needles, 
V. e. sol. water. 

Acetyl derivative CbH,.NAc. (264°). 
S.G. ^ *9787 ; V 

Methyl-ethyl-pyridine hexahydride 

(1^7°-161°). S.G.« 

•8550 ; ^ '8410. Formed by reducing the cor- 
responding methyl-ethyl-pyridine in alcoholic 
solution with sodium, the product being purifled 
by means of its oily nitrosamine '(Schultz, B,20, 
2723 ; Ladenburg, A. 247, 95). Colourless alka- 
line liquid, smeUing strongly like ammonia and 
•like piperidine, si. sol. water. 

Salt 8. — ^B'HCl. Needles, v. e. sol. water and 
alcohol. — B'HBr. ^ Needles. , 

Methyl-ethyl-pyridine hexahydride 

CopcllUine. (166°- 

160°^. ad. 2 ^8516 j 12 -8389. Obtained by 
reducing the corresponding methyl-ethyl-pyri- 
dine in alcoholic solution with sodium, the 
product being purifled by means of the nitros- 
amine (Ladenburg a. Sqtiultz, B. 20, 2723 ; A. 
247, 96). Colourless, strongly alkaline liquid. 
—B'HCl. [c. 218°]. White needles, v. e. sol* 
water and alcohol. 

v-Methyl-ethyl-pyridine hexahydride 

(«■ BA * 

*8495. Forme^y the action of Mel on the 
corresponding ethyl-pyridine hexahydride dif* 
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lolved in MfOH, the product being distilled 
with strong ^ueous NaOH (Ladonburg, 
A, 247, 71). Liquid, smelling like »'-methyl- 
pyridine hexahydride ; si. sol. water. Its 
hydrochloride crystcjlisos in small needles. 

Di-methyl-ethyl-pyridine hexahydride 
CyHigN. Parpevoline. (177°). S.Q-. J *8628; 
y *8542 ; y *8474. Formed at the same timtf 
as di-methyl>ethyl-pvridine (199°), when pro- 
pionic aldehyde-amnronia and propionic alde- 
hyde are heated together at 200°. Formed also 
•by reducing the same di-mcthyl-ethyl-pyridino 
by adding sodium to its alcoholic solution 
(Ddrkopf a. Gdttsch, B. 23, 690). Very mobile 
colourless liquid, with penetrating odour like 
rotten hay, v. sol. ether and alcohol, si. sol. 
water. Strongly alkaline in reaction. — 
B'.^,Cdl4. [120°-130°J. White sparingly 

soluble needles (from hot water). — Thi hydro- 
chloride and hydroio dido are hygroscopic. 
Chlorides of gold and of platinum give no pp. in 
dilute solution, and oily pps. in concentrated 
solutions. Picric acid acts in like manner. 

Di-methyl-ethyl-pyridine hexahydride 

i.e. v-Methyh 

copellidine. (165°). V.D. (n = l) 139*6 (obs.). 
S.G. 5 *8619 ; y *844. Formed from methyl- 
ethyl-pyridine hexahydride (164°) and Mel in 
the cold (Ladenburg a. Durkopf, B. 18, 925 ; A. 
247, 90). Strongly alkaline colourless oil, si. 
sol. water. — B'HBr [161°J. White needles. — 
Picrate [162°]. Yellow needles. 

Methylo-iodidc B'Mel. [268°]. Long 
white needles, m. sol. water ; v. sol. alcohol, ppd. 
by ether from alcoholic solution. With moist 
AgjO it yields a methyl o -hydroxide which is 
split up on distillation into water and tri-methyl- 
ethyl-pyridine. 

Methylo-chloride B'MeOI. Formed from 
theiodide by shaking with AgCl.— (B'McCl).iPtCl4. 
Yellow octahedra. — (B'M^^^HgCla. [108°]. 
Long white needles. 

Di-methyl-ethyl-pyridino hexahydride 

Parpevol- 

ine, Ethyl-lupetidine. (167°) at 726 mm. 
Formed by reducing di-methyl-ethyl-pyridine 
(187°) in alcoholic solution with sodium (Jaeckle, 
A. 246, 46). Liquid. Gives, in a dilute alco- 
holic solution, dark-brown pps. with silver or 
mercurous nitrate. — ^B ^HjjPtClj. Orange prisms.* 
— B'j,H.^Cr20,. Long prisms. * 

Trf-methyl-ethyl-pyridine hexahydride 
OjgHjiN i,e. CgHjjMeNMe. Di methyl-collidine 
hexahydride. Di-methyl-copellidine. (172°). 
S.G. *7816. Formed by distillaUbn of the 
methylo-hydroxide of y-methyl-copellidin§ (di- 
methyl - ethyl - pyridine hexahydride) (166°) 
(Durkopf, B. 18, 927; Ladenburg, A. 247, 
94). Colourless alkaline liquid, si. sol. water. 
Smells like trimethylaifhne.— B'HAuCl^. Yellow 
needles or glistening plates. — B'^H^PtCla. [98°]. 
Silky yellow needles. 

METHYL-ETHYL-PYBIDINE CAEBOXYLIC 

ACID 0^„NO, i.e. 

Formed by oxidising the corresponding di- 
methyl-othyl-pyridine with KMn04 (Altar, A. 
M8, 189) r-.(HA%H^tOl4. .[196°]. Bed prisms. 


Di-methyl-ethyl-pyrldine diearboxylio acid 

Parwt. 

ine duarboxylic acid. [290°]. Obtaiiied by 
saponifying its ether with alcoholic potash 
(Engelmann, A. 231, 40). Thick prisms, m. sol. 
cold water and alcohol ; decomposed on fusion. 
On distillation with lime it yields di-methyl- 
ethyl-pyridinc.— BaA' 3aq. Plates, v. e. sol, 
water.— GI.A")^HC1 aq. Prisms. 

Ethpl ether Etji". (306°-308°). Formed 
by passing nitrous acid gas into an alcoholic 
solution of the dihydride. Thick liquid.— 
(EtjjA'^aHaPtClg. [139°]. Long prisms (from 
alcohol). 

DI- METHYL-ETHYL-PYBIDINE DIHY- 
DEIDE DICABBOXYLIC ETHEB C^^H^jNC* i.e. 

SyOroparvoline 

dicarboxylic ether. [110°]. Formed by boiling 
acetoacetic ether (45 g.) with propionic aldehyde 
(10 g.) and alcoholic ammonia (Engelmann, A. 
231, 38). Prisms (from alcohol) ; v. e. sol.^ hot 
alcohol, ether, chloroform, and benzene. 

METHYL-ETHYL-PYBIMIDINE C^HjoNg i.e. 

(160°). Formed by redu- 
cing oxy -methyl-ethyl-pyrimidine with zinc-dust 
(Pinner, B. 22, 1619). Prisms. 

{Py. 2:3)-METHYL-ETHYL-QTTIN0LINE 
/CH:CMe 

^.c. CJI 4 I [ 66 °]. (268° at 710 
\ N:CEt 

mm.). Formed by the action of propionic alde- 
hyde and HCl upon aniline (Dcebner a. Miller, 
B. 17, 1714). Large monoclinic prisms. V. sol. 
alcohol, ether, and benzene, si. sol. water. On 
oxidation with CrOg and H2SO4 it yields (Py. 2)- 
methyl quinoline- (P?^. 3) -carboxylic acid. 

Saits.— B'jjn.^CL^rtCl4 : line yellow needles. 
— Picrate B'GBH.^(NO.Ji,OH : yellow crystals. — 
B'gHgCr./), : small yellowish-brown prisms. 

Methylo-iodide B'Mel: [196°]; yellow 
needles, insol. ether. • 

(B. 2) -Methyl- (Py. 3)-etliyl.quinoline 
XH:CH 

C4H,(CH,)^ I , Ethyl-tolvquinoUne^ 

N N:6(CA) 

[60°]. (270° at 718 mm.). Formed by heating 
its (Py. 2)-carboxylic acid (Harz, B. 18, 3395). 
White needles. V. sol. ether or petroleum- 
ether. Yields on oxidation ethyl-quinoline 
carboxylic acid (Damiel, B. 23, 2267). 

Salts. — B'HCl’* ; small white concentric 
crystals. — ; line white needles. — 
B'2HgS04’‘ : colourless crystals.— B'sK^Cl^tCL : 
fine orange needles, sol. hot water, sparingly 
incold.— B'C„H2(N0J30H: [244°]; verysparingly 
soluble yellow microscopic crystals. ‘ 

. (B. 4-Py. 2)-Di-methyl-(Py. 3)-ethyl-qiiinol- 
; • .0H:C(CH3) 

ine C.H,(OiI,)< I . [44°]. (280° at 

717 mm.). Formed by the action of prepionfo 
alde%de and HGl upon o-toluidine (Harz, B. 18, 
3400). Large colourless monoclinic crystals, 
it is reduced by tin and HGl to a tetra-hydxide, 
which is a yellowish oil of boiling-point 275° at 
724 mm. Yields methyl-ethyl-quinoline (B. 4)- 
oarboxylio acid on oxidation. 

Salts.— B'HOl* ; easily soluble fine ooloor-^ 
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less needles.— : verj long colourless 
needles, v. sol. hot water, very sparingly infold. 
— B'2Hj,gioPtCl,:largelJlateB.— B'OA(NOj),OH: 
[187°] ; nearly insoluble yellow needles. 

Methylo-iodide B'Mel 2aq: white needles. 
Gives (B'MeCl)2PtOl4 ; small glistening orange- 
red needles. 

(J5. lor3 Py. 2) -Di-methyl- (Py. 3)-ethyl- 
/CH:C(CH3) 

quinoline C,H2(CIl3)< 1 . [41°]., (288°- 

\ N:0(Cjg 

292° at 720 mm.). Formed by the action of pro- 
pionic aldehyde and HCl upon 7/t-toluidine 
(Harz, B. 18, 3397). Colourless trimetrio hexa- 
gonal plates. It is reduced by tin and HCl to a 
tetrahydrido, which is a colourless oil of boiling- 
point 282°-285° at 720 mm. 

Salts.— B 'HCl* : easily soluble colourless 
prisms. — B'HI* : -long colourless needles, soluble 
in hot water, very sparingly soluble in cold. — 
B'gH^CljPtCl^ 2aq : orange plates or fine needles, 
si. sol. cold water. — B'C„H2(N02)30H : [220°j; 
yellow needles, sol. hot alcohol, nearly insol. 
water. 

Methylo -iodide B'MeT aq : yellow needles, 
V. sol. hot water; gives (B'McCl)2PtCl4 : small 
glistening orange- red crystals. 

(B. 2-Py, 2) -Di-methyl- (Pi/. 3)-ethyl-quinol. 
/CH:C(CH,) 

ine 0,H3(CH3)< | [54°J. (288° at 

\ N:C(C2HJ 

720 mm.). Prepared by ad^ng propionic alde- 
hyde (60 g.) to a cooled mixture of »-toluidino 
(60 g.) and strong HCl (90 g.), finally heating for 
a short time on the water-bath. "White trime- 
tric crystals. Sparingly volatile with steam. V. 
Bol. alcohol, ether, and benzene, insol. water. 
It is reduced by tin and HCl to a tetra-hydride 
(286°). It combines with bromine, forming a 
dibromide, which crystallises in yellow needles 
[91°]. By CrOj and dilute H2SO4 it is oxidised 
to (B. 2) -methyl- (Pj/. 3) -ethyl-quinoline {Py, 2)- 
oafboxylio acid. 

Salts. — B'HCl : syrup, which slowly crys- 
tallises. — B'HBr : easily soluble white silky 
needles. — B'HI : long colourless needles, v. 
Bol. hot water, sparingly in cold.- B'^H^CraO, ; 
sparingly soluble red needles. — B'2H2Cl2PtCl4 2aq ; 
orange-red needles. [208°] (Jungmann, B. 23, 
2278).-B'0«H,(N02),0H ; [177°]; smaU yellow 
needles. 

Methylo-iodide B'Melf^q : [218°] ; mono- 
clinic yellow crystals. 

Methylo-chloride B'MeCl, colourless 
soluble needles. — (B'MeCl)2ptOl4. 

Ethylo-iodide B'Etl ^aq : [114°] ; small 
yellow crystals. — (B'EtCl)jjPtCl4 aq : glistening 
crystals (Harz, B. 18, 3384). 

References. — Amido-, Di-bromo-, Nitko-, aijji 

OXT-UETHXL-ETUYL-QUINOLINEB. i: 

(B. 2,4 Py, 2).!m-methyl.(P2/l 8)-otliyl- 
quinotoe [62»]. (291»). 

Formed fjrom (1, 3,4) -xylidine, propionic aldehyde 
and HCl (Waldl^tt, B. 23, 2270). Triolinio tables 
(horn alcohol) ; gives on oxidation (B. 2, Py. 8)- 
di - methyl -(Py. 3) - ethyl-quinoline-(B. 4)-carb- 
oxylio acid [183°].— B^APtOl,.— B'HCl Saq.— 
BH,S04. Monoclinio crystals. — 
cB'ENOg. ^ Mouoolihie crystals (from alcohol- 


ether). — B'O.H,(NO,),OH. [188^1. follow 

needles. 

Methylo-iodide B'Mel. Keedles. 

{Py. 2,4)-Methyl-6thyl-quinoli]ie dihydrido 

(265»f. Fonned by heating 

methyl-ethyl-indolo with MeOH and Mel for 15 
h6urs at 120° (Fischer a. Steche, A. 242, 363). 
Oil, forming very soluble salts. 

Py. (2,3)-l[ethyl-ethyl-qhinoline tetrahydrido 
.OH2.CHM0 

C.^H^N t.e. O^H/ I . (262° at 720- 

\NH. CHEt 

mm.). Formed by reduction of (Py. 2:3)-methyl- 
ethyl-quinoline with tin and HCl (Doebner a. 
Miller, B. 17, 1716). Colourless liquid. FejCl, 
gives a red colouration. — B'HCl : sparingly soluble 
colourless concentric needles. 

(Py. - Methyl - ethyl - quinoline tetra- 
r /CH 2 .CH, 

hydride C,oH,2NEt i.e, | 

\NEt.CHMe 

(256°). Obtained by reducing (Py. 3) -methyl- 
quinoline ethylo-iodide with tin and hydrochloric 
acid (Holier, A, 242, 321). Colourless liquid. — 
B'jHjPtClfl. Red granular crystals, decomposed 
by boiling water. 

Methylo-iodide B'Mel. [187°]. Not 
acted on by KOHAq. 

(Py. 2,3,4) - Di - methyl - ethyl - quinoline di- 
y CH=--CMe 

hydride Ci,H„N %.e. I 

\NEt— CHMe 

(256° i.V.). Formed by healing methyl ketole 
(methyl-indole) with ethyl alcohol and ethyl 
iodide for 15 hours at 100° (E. Fischer a. Steche, 
A. 242, 360 ; B. 20, 2200). Oil. The salts are 
V. sol. water. 

Methylo-iodide B'Mel. [189°]. Colour- 
less crystals ; sol. water and alcohol. 

Di - methyl - ethyl - quinoline dihydride 
C„H,,N. (256° i.V:) at 760 mm. Formed by 
heating methyl - ethyl - ketole (methyl - ethyl- 
indole) (1 pt.) with Mel (2 pts.) and MeOH(l pt.) 
at 120° (F. a. S.). 

(B. 4 ; Py. 2)-Di-methyl-(Py.3)-ethyl-quinol- 
,CH2.CHMe 

ine tetrahydrido CeHjMe^ I . (276°) 
\NH.6HEt 

at 724 mm. Obtained by reducing the corre- 
sponding di-methyl-ethyl-quinoline with tin and 
pCl (Harz, B. 18, 3400). Yellowish oil; sparingly 
volatile with steam. 

(B.3? Py. 2)-Dl-mothyl-(Py.3)-othyl-qpinol- 

< 0H2.CHMe 

I . (0. 284°) 
NH .uHEt 

at 720 mm. Obtained by reducing the oorre- 
spond'ing di-methyl-ethyl-quinoline with tin and 
HCl (Harz). Oil. 

(B. 2 ; Py, 2) -Di-methyi-(Py.8)-ethyl quinoline 
.OH,CH(OHJ 

tetrahydrido C,H,(OH,K I • (286° 
^NH.CHrOA) 

at 720 mm.). Formed by reduction of m-methyl- 
ethyl-quinoline with tin and HCl (Hans, B, 18, 
8387). Colourless refractive fluid. 

Salts. —B'HCl: colourless needles; si. soL 
cold water.— 2aq : brown plates. 

Nitro§amine C.,H,tN^O) : orystallifle 
solid; spuingi7 rolatile with steam. 
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(B, 2.JP^ 2:4)*Tri-methyL(Pt^. 3)-ethyl-qiiiiL- 
>CH, — OH(OH,) 

eli]ietetraliydrideO0H3(CH,)^ I 

(CH3).CH(C2H5) 

(276®~280® at 720 mm.). Oil. Formed by 
heating {B, 2 - Py. 2) - di-methyl - (Py. 8) - ethyl - 
quinoline tetrahydride with methyl iodide. — 
B'j|H2C4PtOl4 2aq : needles (Harz, B. 18, 3388)# 
(B. 2,4; Py. 2).Tri-methyl-(P2^. 3)-othyl^ 
quinoline tetrahydride Oj^H^iN. (288°). Formed 
by reducing the corresponding tri-methyl-ethyl- 
» quinoline (Waldbott, B. 23, 2272). Oil. — 
B'O.H,(N02),OH [140°]. 

(B. 2) - METHYI - (Py. 3) - ETHYL - aTTINOL . 
IKE OABBOXYLIC ACU) 

/OH:C(CO,H) 

O.H,(CHj)^ I . [143°]. Formed by 

: C(C,H,) 

oxidation of (D. 2-Py. 2)*di-methyl-(J3y. 3)-ethyl- 
quinoline with CrOj and dilute 11.^804 (Harz, B. 
18, 8392 ; Daniel, B. 23, 2206). Tricanic needles, 
prisms, or plates (containing aq). Sol. water 
and alcohol. Yields on distillation methyl- 
ethyl-quinolino [60°]. 

Salts. — A'Na3aq: easily soluble glistening 
crystals. — A'Ag: granular powder.— A^gBa^aq : ; 
soluble needles. — A'jCu: microcrystalline blue pp. ^ 
Ethyl ether EtA'aaq. [170°-190°]. Be- | 
composed on fusion (Harz, B. 18, 3394). 

Methyl -ethyl -quinoline {B. 4) - carboxylic 
.CH:OMe 


aold OOaH.C,H3< 




[216°]. Formed by 


N:CEt 

oxidation of (B. 4, Py. 2)-Di-methyl-(Py. 3)- 
ethyl-quinoline (Miller a. Daniel, B. 23, 2206). 
Insol. water, si. sol. cold alcohol. Gives on dis- 
tillationmethyl-ethyl-quinoline [.'iO®].— BaA'.^ .^aq. 

(B. 2 ; Py. 2)-Dj niethyl-(Py/. 3)-ethyl-quin- 
oline {B. 4)-carboxylio acid 0,41, 5NO2 i.e. 
QMeiCH C.CH:CMe 

OH.C(COjH).C. N :CEt ’ by 

oxidising (B. 2,4 ; Py. 2)-tri^ethyl-(P2/. 3)-othyl- 
quinoline by CrO, and H.SO4 ( J ungmann, B. 23, 
2273). Needles (from alcohol), v, 0. sol, alcohol 
and water, si. sol. benzene. On dry distillation 
it gives CO2 and {B. 2 ; Py. 2)-di-methyl-(Py. 3)- 
ethyl-quinoline (254°). 

(B. 2).METHYL-(P2/. 3)-ETHYL-QUIN0LINE 
CABBOXYUO ALDEHYDE C|3H„NO i.e. 
yORiC.OKO 

OAMeCf I . [67°]. (above 300°). 

: CEt 

Formed, in small quantity, jn the preparation 3f 
the preceding acid (Harz, Js. 18, 3397). Large 
trimetric prisms (from ether), not very volatile 
with steam. Beduces ammoniacal AgNO,. Ag20 
oxidises it to the corresponding acid (Daniel, B. 
28, 2267). 

(B.2.Py. 2) -DI -METHYL -(P2/. 8).BTHYL- 
QUINOLINE SULPHONIC ACID C,3H,.N(S03H). 
[above 290°]. Formed by heating di-methyl- 
ethyl-quinoline with fuming sulphuric acid (20 
p.c. SO,) (Harz, B* 18, 8389). White silky 
scales or thick trimetric C]7stals. Easily soluble 
in hot water, sparingly in cold; insol. strong 
alcohol. , 

Balts. — A^gBaaq: easily soluble white 

needles.— 'A^HsPb 6aq : easily soluble needles. 

MSTEYL-TEI-ETHYL-BEBOBOIK 
^eBt«(OH)r [144°]. Obtained by heating with 
Htettimono*ethyl derivaiay60«M^t,(0H)(0Et) 


which is formed, together with the di-ethyl ether 
of orcin, by treating orcin with Eti and KOH 
(Herzig a. Zeisel, M, 11^318). Needles, insol. 
water, v. sol. ether. Neutralises only 1 mol. 
NaOH. 

Acetyl derivative CeMeEta(OAo)(OH). 
[0. 73°]. Monoclinic needles. 

METHYL TRI-ETHYL SILICATE 0,H„Si04. 
i.e. MeEt3Si04. (156°). S.G. ^ *989. Formed 
from MeO.SiCl, by the action of EtOH (Friedel 
a. Crafte, A. Ch. [4] 9, 32). 

Di-methyl di-ethyl silicate Me,Et2Si04. 
(143°-146°). V.D. 618 (calc. 6-23). S.G. 2 1-004. 
Formed from MeOH and Et4Si04. Formed also 
by the action of EtOH on (MeO)2SiCl2. Liquid. 

Tri-methyl ethyl silicate Me3EtSi04. (134°). 
S.G. ^ 1-023. Formed from i(MeO)3SiCl and 
EtOH. 

METHTL-ETHYL-STIBONIUM^AITS «. An- 

TIMONY, VOl. i. p. 294. 

METHYL-ETHYL-SDCCINIC ACID 

G,H,204 i.e. CO2H.CHEt.CHMe.CO2H. [168-6°]. 
Formed by the action of H2SO4 on pentane 
tiicarboxylic ether (Bischoff a. Walden, B. 22, 
1817). It is accompanied by the isomeric 
* meso * acid [88°] (Bischoff a. Mintz, B. 23, 647). 
The same acid [160°] appears to be formed 
in small quantities in the saponification of 
CH3.C0.CMe(C02Et).CHEt.C02Et with HCJ 
(Young, O. J. 43, 180). White crystals. 

Di-methyl-ethyl- succinic acid 0aHj404 i.e, 
CO.JI.CIIEt.CMe2.CO2H. Formed by the action 
of H.2SO4 on the product of the action of a-bromo- 
isobutyric ether on sodium' ethyl-malonio ether 
(Bischoff a. Mintz, B. 23, 651). It occurs in two 
varieties, one melting at 63° the other at 106°. 
Dl-METHTL-DI-ETHYL-BDLPHAMIDE 




(229°). Formed 


by the action of di-ethyl-amine on di-methyl- 
amido-sulphonic chloride, or of di-methyl-amine 
on di-ethyl-amido-sulphonic chloride (Behrend, 
B. 15, 1610 ; A. 222, 126, 136). Volatile with 
steam. Heavy oil. Insol. water, sol. alcohol, 
ether, and benzene. 

METHYL ETHYL SULPHIDE CjHgS i.e. 
Me.S.Et. (67° i.V.). S.G. sn -837. V.D. 2-61 
(calc. 2*63). Formed by distilling an alcoholic 
solution of NaSEt with Mel (Kruger, J.pr. [2] 
14, 193 ; ClaesBon, J. pr. [2] 16, 174 ; B.^ 20, 
8413). Occurs also among the products obtained 
by heating di-thio-phosphoric ether EtiPCjS, 
with MeOH at 1*0° (Oarius, A. 119, 313 ; 120, 
61). Liquid, with unpleasant odour. Yields 
ethane sulphonio acid on oxidation with HNO^. 
— EtSMcHgClji laminjB (C.). — (EtSMe)2Hgl^ 
Yellow crystalline powder. 

Methylo-iodide EtSMejI t>. Di-methyi- 
SULPHIDB ethylO’iodide. 

Ethylo-iodide EtjSMel Methylo-com- 
^pounds of Di-ethyl-bulphede, vol. ii. p. 516. 

HETB^L - ETHYL - SULPHONAMIDE v. 

MBTHYL-ETnYL-SULPHAMIDK. 

METHYL ETHYL 8ULPH0NE CASO, U. 
M^tSOa. [36°]. Formed by oxidising MeSBt 
with KMnOf (Beckmann, J. pr. [2] 17, 466). 
Formed also by heating GaH4.SO2.OHa.CO2H to 
190° (Otto, B. 21, 993). White needles (from 
ether). V. sol. water, alcohol, benzene, chloro* 
form, and strong acids. SL boL OS 2 ether. 
Not affected by reducing agentf. 
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MSTRTL ETHYL STrLFHOHE CABBOXT. 
Lie ACID O4H„SO4i.0.Et.SOa.CH .OO8H. Ethyl- 
sulphmo-acetic acid, pbtained by saponifying 
its ether with cold cone. KOHAq. Formed also 
by oxidising the barium salt of the ethyl deriva- 
tive of thioglycollic acid with KMn04 (Clacsson, 
Bl. [2] 23, 447). Thick colourless syrup. At 
190° it splits up into CO2 and methyl ethyl 
sulphone [36°J. Bromine added to its aqueous 
solution gives a di-bromo-methyl-ethyl-sulphone. 
Zino and HCl reduce it to ethyl mercaptali. 

Salts. — NaA^ Pearly plates, v. si. sol. hot 
alcohol, V. sol. water. — BA.'. Small tables (from 
alcohol). — ^BaA'j. Nodules.— CuA'j 2aq. Broad 
tables. 

Ethyl ether EtA'. Formed by the action 
of chloro-acetic ether on sodium ethane-sulphin- 
ate (Claesson. J. pr. [2] 16, 223 ; Otto, B. 21, 
993). Oil. 

METHYL-ETHYL-THIAZOLE 

<CH;OMe^- 

action of thiopropionamide on chloro-acetone in 
aloohoEc solution (Hubacher, A. 259, 230). 
Liquid, smelling like pyridine, miscible with 
alcohol, insol. hot water, si. sol. cold water. — 
B'^H^PtCla. [177°]. 

METHYL ETHYL DITHIOCABBONATE t;. 

Ethyl thiooarbonates, vol. ii. p. 621. 

METHYL-ETHYL-THIO-ITREA C4H„N2S i.e. 
NHMe.OS.NHEt. [64°]. Formed by addition 
of methylamine to ethyl thio-carbimide (Hof- 
mann, B, 1, 27 ; Z. 1868, 055). Fine crystals, 
sol. water, alcohol, and HClAq. 

Methyl-di-ethyl-tliio-\|/-urea G„H,4N2S i.e. 
NHEt.C(SMe):NEt. Formed from di-ethyl-thio- 
urea ana Mel (Noah, B. 23, 2196). Oil. With 
alcoholic NH, at 100° it yields di-etliyl-guanidino 
and MeSH.~B'HL— B'04H2(N02)30H. [116°]. 

— B'gHjjPtCl,; lamuKB. 

METHYL.ETHYL.TOLUQUINOLINE v. Di- 

MBTHYL-BTHYL-QUINOLINB. 

METHYL-ETHYL-DREA C4H,oN20 i.e. 
NHMe.CO.NHEt. [53°]. (267°) (Wurtz, Bip. 
chim. purCf 4, 199). [92°-112°] (Schreiner). 

Formed from methylamine and cyanic ether 
(Wurtz). When methylamine acts on ethyl- 
oarbamic ether there is formed a methyl-ethyl- 
urea which melts at 105° and solidifies again at 
101°. When, on the other hand, ethylamine 
acts on methyl-carbarn ic ether the methyl- ethyl- 
urea which is produced melts at 75° and solidi- 
fies again at 72° (Schreiner, JV pr. [2] 22, 360). 
After frequent meltings and solidifyings, both 
these forms begin to melt at 92° and end at 
112 °. 

METHYL-EDGETIC ACID v. Methyl denva- 
live of EnoBTio acid. 

METHYL-ISO-FERDLIC ACID v. Iso-Ferulic 
ACID and the dimethyl derivative of CAFrBiO| 
ACID, vol. i. p. 659. * 

METHYL- FLAVOLINIDM HYDBATE v. 
inethylo-hydrate of (Py. 8:l)-PHENYL-ifBTHYL- 
QuiHOLiNC (flavdline). 

METHlft-FLUORESCElN v. so-called * homo- 
fiuoresceXn' vol. ii. p. 668. 

METHYL FLUORIDE OH»P. V.D. 1*22 
(calc. 119). S. 1*66 at 16° (D. a. P.). Formed, 
together with Me^O, by the action of EF on 
EMeS04 (Dumas a. P61igot, A. 16, 69). Formed 
i^BO, in small quantity, together with NMe^, by 


heating NMeiF at 180° in vacuo (Jjawson a. 
Oollie, 0. J. 53, 628 ; 65, 110). Prepared by the 
action of Mel upon silver fluoride (Moissan a. 
Meslans, 0. B. 107, 1166). Gas, si. sol. water, 
V. sol. alcohol and Mel. fjiquefied by a pressure 
of 30 atmospheres. It burns with a blue flame, 
yielding HF. Saponified with difficulty by heat- 
ing. in sealed tubes with water or dilute aqueous 
EoH at 120°. In the presence of a little water 
it forms a crystalline hydrate, decomposing at 
18*8° (Villard, C.B. Ill, 184). Chlorine, acting 
upon it in sunlight, forms CH2CIF, a gas which 
is decomposed by water, and is hardly inflam- 
mable. 

METHYL-FORMAMIDE v. Foniiamide in 
the article on Formic acid. 

Di-methyl-formamidine i.e. 

NMe2.CH:N H. Form - imid - di - methyl - amide. 

Formed by fdie action of an alcoholic solution of 
di-methyl-anjine on the hydrochloride of form- 
imido-ether (Pinner, B. 16, 1660).— B'HCl ; 
thick prisms, [169°], v. sol. water and alcohol. 

s-Di-methyl-formamidine NHMe.CH:NMe. 
Form-mcthyUimid-methyl-amide. Formed by 
the action of an alcoholic solution of methyl- 
amine on the hydrochloride of formimido-ether 
NH:CH.OEt.~B'JEl2Cl2PtCl4 : short red prisms, 
[172°] (Pinner, B\ 16, 358, 1648). 

METHYL-FORMANILIDE v. Formic acid. 
DI-METHYL-FUMARIC ACID v. Di-methyl- 

MALEIG ACID. 

METHYL-FURFURALDEHYDE i.e. 

CjaLMeO.CRO. Methyl-furfurol. (187° i.V.). 
S. 3*3. Appears to accompany furfuraldehyde 
in the product of the dry distillation of wood 
(Hill, B. 22, 607). Formed also by distilling 
isodulcite with dilute H2SO4 (Maquonne, 0. B. 
109, 604). According to Bieler a. Tollens (A. 
258, 110 ; B. 22, 3062) fucusol or f ucus aldehyde 
(2.V.) is a mixture of furfuraldehyde and inethyl- 
f urfuraldehyde. Combines with NaHSOj. Aque- 
ous ammonia converts it into crystalline methyl- 
furfuraraide N2(CaH30)3 [87°]. Yields, on oxida- 
tion, methyl-pyromucic acid C^HflO, [109°]. Re- 
duces AggO. Gives Schifi’s reaction with rosani- 
line and SOj. Its phenyl-hydrazide is liquid. 
With resorcin and HCl it yields an orange- 
yellow condensation-product. Pyrogallol and 
IICl form a crimson compound. Paper moist- 
ened with aniline acetate is coloured yellow, and 
finally deep orange-red by an aqueous solution 
of«raethyl-furfuraldehyde. 

(aa).DI-METHYi;FURFURANE Qfifi i.e. 
yOUeiGB. 



FormatioH.—l. By dry distillation of pj^o- 
tritaric ®r carbopyrotritaric acid ; the yield being 
6-7 p.c. — 2. By distilling acetonyl-acetone 
CH3.C0.CH2.CH,.C0.CH, with ZnClg ; the yield 
being 26 p.c. (Dietrich, B. 20, 1085). — 3. Ocoura 
also in the product obtained by distilling sugar 
(1 pt.) with lime (3 pts.) (E. Fischer a. Laycook, B, 
22 , 101 ). 

. Properto.— Colourless mobile very volatile 
liquid of characteristic odour. Insol. water; 
miscible with other solvents. Does not react 
with phenyl-hydrazine. By POI5 or POOl, it is 
resinified. By heating with aoidifled watw it ii 
conyerted back into acetonyl-aoetone. 



METHYL-GLUTACONIO ACID. 
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]CXTHp:..FTTBPUBANE OABBOXTLIO AaD 

9. MEIUYl!pYB01in0I0 AOn>. 

Bi-methyl-farfarane oarboxylio acid v. Pxbo- 

TBIIABIO ACID 

Di-methyl-farfiiraiie dioarbozylio acid 

0(00.;E).C(C02H) 

OgHgOj t.«. II U (Knorr ; c/. Fittig, 

OMe. 0. CMe • 

B. 18, 8410). Carbopyrotriiaric acid, [230^. 
Formed by boiling tliacctyl- succinic ether for a 
long time with dilute H^SO^ (Harrow, 0. J, 33, 
425 ; A, 201, 162). Formed also by the action 
of fuming HCl on acetonyl-acetb-acetic ether 
CH,.00.CHg.CH(C0.;Et).C0.CH3 (Paal, B. 17, 
2766). 

Properties . — Needles (by sublimation), m. 
sol. hot water, v. sol. alcohol and ether, volatile 
with steam. On heating above its melting-point 
it is decomposed into 00,^ and di-mtthyl-furfur- 
ane carboxylic acid (pyrotritaric ac^d). Potash- 
fusion yields acetic and succinic acids. 

Salts. — K^A" : silky needles.— BaA". — 
AgoA" : white pp. — HAgA" : slender white 
needles. 

Mono -methyl ether MeHA". [129°]. 
Formed by leaving a mixture of the di-methyl 
ether (1 pt.) and fuming HCIAq (10 pts.) to 
stand in the summer-time (K. a. C,). Slender 
needles. — AgMeA". Ppd. by adding ammoniacal 
AgNOj to a solution of MoHA". 

Di-methyl ether Me^A". [64°]. (258°). 
From AgjjA" and Mel at 100° under pressure 
(Knorr a.* Cavallo, B. 22, 155). Snow-white 
crystals, v. sol. alcohol, ether, chloroform, and 
benzene, v. si. sol. water, dilute acids, and 
alkalis. 

Methyl ethyl ether MeEtA". (268°). 
From AgMoA" and EtI, or from AgEtA" and 
Mel (K. a. C.). The identity of the ethers pre- 
pared in these two ways shows that the carboxyls 
are similarly situated in the molecule of di- 
methyl-furfurauo di-carbdkylic acid. MeEtA" 
exhibits blue fluorescence. With HCl it yiblds 
HgA", and the ethers Me.^A" and EtjA". 

Mono-ethyl ether EtHA", [83°]. 
Formed by heating di-acetyl-succinic ether at 
200°, or by allowing it to stand with cone. 
HGlAq for some hours in the cold (Knorr, B, 17, 
2863). Formed also from AgHA" and EtI 
(Harrow). Flat glistening needles, v. sol. alco- 
hol and ether, si. sol. water. May be distilled. 
AgEtA". Bulky white pp. (Knorr a. Cavallo, B. 
22, 164). 

pi -ethyl ether EtjA''^ (276°) at 735 mm. 
Formed by dissolving di-acetyl- succinic ether in 
cold HgSO^, or by heating it with cone, phos- 
phoric acid (Knorr). Formed also, together 
with pyrotritaric and iso-carbb-pyrotritario 
ethers, by heating diaoetyl-succinic e^her at 
176° (Knorr, B. 22, 168). Oil. Does hot react 
with hydroxylamine or with phenyl hydrazine. 
Easily saponified by alcoholic potash. 

Bi-xnethyl-farfarane dioarbozylio aoid v, 
Mxthbonio acid. 

KBTHYL - FUBFUBINB 
Formed by heating (6g. of) methyl-furfuramide* 
iy. Msthtl-fubfubaldeiiydb) with NaOH (2*5 g.) 
dissolved in water (26 c.o.) at 100° (Bieler a. 
ToUenSi A. 258, 128). Oil, which soudifies as 
an amorphous resin.— : lustrous crys- 


tals.— B'H2S04 : minute needles.— B'^EyPtOl* 
yellow crystalline pp. 

HETHTL-FUBFUBOL v, Methyl-fubfub- 

ALDKHYDE. * 

METHYL-FUBFURYL-ACETIC ACIB (?) 

CHrCMe 

CjHgO, t.e. I >0 or 

CHiC.CHa.CO^H 

CMe:CH 


I >CO . Sylvane-acetic acid, [188°]. 
CH2.C4i.COgH 

Formed by heating its carboxylic acid (Polo- 
nowsky, A. 246, 14). Prisms (from water), v. e. 
sol. alcohol, m. sol. ether, almost insol. cold water. 
Somewhat volatile with steam. It gives no 
colouration with FeCl.„ and is dissolved without 
alteration by cone. H2SO4. Nitric acid oxidisea 
it, yielding acetic and oxalic acids. — AgA' 4aq : 
bulky white pp. — BaA'o : transparent plates 

or spherical aggregates. " 

Methyl-carboxy-furfuryl-acetic acid (?) 
00.11.0 : CMo 

CaHaOj Le. I >0 . Sylvcme 

CH:C.CH2.C02H 

carhoxy acetic acid. [207°]. Formed, together with 
methyl-furfuryl-oarbinyl methyl ketone carb- 
oxylic other and a neutral substance Ck^^HigOg 
[139°], by. adding a cone, solution of ZnOlg to a 
mixture of glyoxal and aceto- acetic ether in the 
cold (Polonowsky, A. 246, 1). Needles (from hot 
water), v. sol. alcohol, - (NH,)^" ^aq : minute 
noodles. — BaA" 2aq : transparent needles. — 
4g,A"aq. 

Mono-methyl ether MeHA". [98°]: 

needles. — AgMeA". 

Di-methyl ether Oil. 

Mono-ethyl ether [76°]. 

METHYL-FURFUKYL-CAEBINYLMETHYL 
KETONE DI-CABBOXYLIC ACID. Ethyl 

C02Et.0 : CMe 

ether | >0 . (0. 

CH:C.CH(C0.,Et).C0.0H3 
295°). One of the products formed by the con- 
densation of aceto -acetic ether (2 mol.) vith 
glyoxal (1 mol.) in presence of aqueous ZnOl, 
(Polonowsky, A. 24(5, 18). Light-yellow oil, 
miscible with alcohol, ether, benzene, and 
chloroform. Insol. water and alkalis, resinified 
by warming with cone. HgSO^. 

DI - METHYL - FUEFUBYL METHYL 
KETONE CAEBOXYLIC ACID O.HjoO^ ».«• 


XMc:C.CO.OH, 

0^ I » . Acetyl-di-methyl-furftiran$ 
^CMeiC.COgH 

carboxylic acid. [152°]. Formed by heating at 
225° in a scaled tube a mixture of jB-acetyl-pro- 
pionio acid (3 g.) with Ac^O (16 g.), the product 
being freed from ACgO by distillation in vacuc^ 
and the residue extracted with water (Magna, 
nini, B. 21, 1623). Small needles (from hot 
Jwater). — AgA' : crystalline pp., si. sol. water. — 

aq l crystalline pp. 

DI - METHYL - GENTISIC ALDEHYDE «. 


Di-methyl derivative of Di-oxy-benz(\io aldb* 

nY*DE. 

METHYL-GLUTACONIC ACID U, 

CH,.CH(C0.,n).CH:0H.C02H. [187°]. Formed 
by boiling 'mothyl-dicarboxy-glutaconio ether 
(vol. i. p. 706) with cono. alcohqlio potash (Con* 
rad a. Guthzeit, A, 222, 269). Nodules (from 
water), v. sol. water, alcohol, and ether. 
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METHtL43LUTAR10 AOIB. 


ii.]ISTaTI.OLTrTABIO ACIB OsHjoO. U. 

00jE[.CHMe.CH2.CH2C0.^. Butane dicc^h- 
oasylic acid. Mol, w. 146. [77®J. ILF. 238,200. 
H.O.V. 670,600. H.C.p. 670,800 (Stohmann, 
ICleber a. Langbein, J. jpr. [2] 40, 214). Formed 
by saponifying with cone, alcoholic KOH the 
* product of the action of jB-iodo-propionic ether 
on sodium methyl acetacetic ether (Wislicenus 
a. Limpach, A, 192, 133). Formed also by the 
action of HI and P on 7-oxy.a-methyl-glutario 
acid (Erekeler, B. 19, 3270), and on saccharonic 
acid CO,H.CMe(OH).Cn(OH).OH(OH).COJI a 
product of the decomposition of glucose (Kiliani, 
A. 218, 869). Obtained by boiling 7-cyano-valerio 
acid {q, v.) with aqueous NaOH (Wislicenus, A. 
233, 101). Prisms, v. sol. water, alcohol, and 
ether. The zinc-salt is a viscid mass. — 
AgA"* 

iB-Methyl-^utaric acid i.e. 

0H,.CH(CH2.C0.JE)2. Ethylidene-di-acctic acid 
[85®~86°]. Formed from malonic acid, paralde- 
hyde, and Ao^O, by heating at 100° for several 
days. On rectification the anhydride (282°-284°) 
is obtained (15 p.c. of weight of malonic acid). 
Boiling water changes it into the acid (Komnenos, 

A. 218,150). Colourless glass-like prisms or tables 
(from OS2 mixed with CHClj). V. sol. water, 
alcohol, or ether, m. sol. cold benzene or CS.^, v. 
SI. sol. CSj or benzoline. On distillation it splits 
up into HjO and its anhydride. On distilling its 
sodium salt with P^S^ there is formed, as an oil, 

the homologue of thiophene 

boiling at 134° (Krekeler, B. 19, 3270). 

Salts.— Ag,A^--CaA".—PbA" ^aq. Tri- 

metric needles a:b:c = *6331:1: *6072. 

Anhydride CeHjjO, [46°]. (282°-284°). 

V.D. 4*61 (calc. 4*43). Mass of slender prisms 
(from CSj. ^ V. si. sol. cold water, neutral to 
litmus, on boiling it dissolves, becoming strongly 
acid, changing to the hydrated acid. V. sol. 
alcohol, ether, benzene, chloroform, or glacial 
acetic acid, v. si. sol. petroleum. 

^i-methyl-glutario acid G7H,204 i.e. 
00;6.0HMe.CH2.CHMe.C02H. [114°] (Z.) ; 

[c. 90°] (B.); [101°] (B.); [106°] (A. a. J.). 
Formed by treating a-oyano-propionic ether with 
methylene iodide and alcoholic NaOEt, heating 
the mixture on the water-bath, and saponifying 
the product with HCl (Zelinsky, B. 22, 2823). 
Formed also by heating pentane tetracarboxylic 
acid either by itself, or in aqueous solution, or by 
heating its other with (Pressel, A. 256, 

184). Obtained from sodium methyl-malonio 
ether and methylene iodide (Bisohoff, B. 23, 1464, 
1951j. ^ Crystals resembling those of di-methyl- 
Buccinio acid ; y. sol. water, alcohol, and ether. 
Not volatile with steam. According to Zelinsky 
the product obtained by his method really con- 
sisted of two isomeric modifications, melting at 
102°-104° and 128° respectively. A solution of j 
the ammonium salt gives white pps. wi^ AgNO, 
and HgOlj, and a brown pp. with FeCl,.— Ag^A". 

Snhydrid, OH.<gi5J«;gg>0. [932]. 

Formed by boiling the acid for five minutes or 
by warming it with AcCl (Auwers a. Jackson, 

B. 23, 1611). Bectangular prisms (from hot 
ligroin). 

Tri-methyl-glutario acid OMuOa Ls. 
OO^OMe^OH,.OHMe.CO,H. [97^. S. 2-2 at 


11^ Formed, together with the isonuric tetra- 
methyl-succinic acid, by the action of finely 
divided silver on o-bromo-isobutyric acid (Hell a. 
Wittekind, B. 7, 820 ; Auwers a. V. Meyer, B. 
23, 300). Flat plates (from hot water), sol. cold 
water, m. sol. CSj and lig/oin, v. sol. other sol- 
vents. Can be distilled in small quantities. Not 
volftile with steam. When the acid»(6g.) is 
mixed in the cold with dry red phosphorus (*8 g.) 
and bromine (16 g.) the prc^uct is bromo-tri- 
methyl-glutario anhydride [114°]. 

Anhydride OH<oHM®e:TO>°- ^96°]- 
(262°). Formed by boiling the acid for some 
time, or by heating it with excess of Ao^O. 
Coarse flat satiny needles (from hot ligroin). 

Ethyl ether (230°). S.G. ^ 1*012. 

METHYL-GLYCEBAMINE C^H^NO* i.e. 
CH,(0H).C]»0H).CH2NMeH. Formed, together 
with the following body, by heating the (a)- 
chlorhydrin of glycerin with aqueous NMe, in 
sealed tubes at 100° (Hanriot, A, Ch. [6] 17, 62 ; 
c/. vol. ii. p. 623). 

Tri-methyl-glyceramine chloride 
CH,(OH).CH(OH).CH2NMe3Cl. Formed by 
heating glycerin chlorhydrin with trimethyl- 
amine on the water-bath for 12 hours (Hanriot, 
C, R. 86, 1335).— CgHjO-^MeaCl : syrup.— 
(CaH,O.^NMe3Cl)2PtCl4 : orange tables, sol. water, 
insol. alcohol ; not decomposed by boiling the 
aqueous solution. 

BI-METHYI..GLYCEBIC ACID v. Di-oxt- 

VALERIC ACID. 

a-METHYL-GLYCIDIC ACID O.H.O, La 

/CH, 

0< I . Propylene oxide carboxylio 

\CMe.CO^ 

acid. Formed by decomposing chloro-oxy-iso- 
butyric acid (the product of the union of HOCl 
with methacrylio acid) with alcoholic potash 
(MMikoff, Bl. [2] 41^ 311; 43, 116). Thick 
liquid, V. sol. water and ether. 

Reactions. — 1. When heated with water for 
half an hour it forms di-oxy-butyric acid 
CH3.CH(0H).CH(0H).C03H [100°].-2. Heated 
with ammonia it forms oxy-amido-isobutyric 
acid. — 3. Cone. HCl combines, forming chloro- 
oxy-isobutyric acid [107°]. — 4. HBr^ormsbromo- 
oxy-iso-butyric acid [101°]. 

Salts. — KA'^aq; glittering plates, si. sol. 
cold alcohol. — AgA' : thin needles (from hot 
water). 

Ethyl ether EiU. (164°). S.G. if 1*0646. 
From AgA' and EtI (M61ikoff, B. 21, 2068). Oil* 

< CHMe 

I . [84°]. 
CH.CO3H 

Formed«by the action of alcoholic potash on 
chloro-oxy-butyric acid [63°] (the product of the 
union of HOCl with crotonic acid) (M61ikoff, BL 
[2] 43, 116). Trimetrio crystals (from ether), v, 
e. sol. water, m. sol. ether. tVolatile with steam. 

ReacHons.—l, Combines with HCl forming 
chloro-oxy-butyric acid [86°]. — 2. HBr yields 
bromo-oxy-butyrio acid [90°]. — 8. ArnmonAa 
forms oxy-amido-butyrio acid.-^. When heated 
with water it slowly combines, forming di-oxy« 
butyric acid [80°]. 

Salts.— KA'iaq: powder, ▼. sol. water, el 
sol. cold aloohoL— AgA' : eiystalliiie powder* : 



METHYL-DIGUANIDE, 
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SIthyi$th$r (174°).' 8.0. 1*0584 
(M41ikoff a. Zelinsky, B, 21, 2052). 

ai9-Di*met]iyl-glyoidio acid O.H.O. t.e* 
>OHMe ‘ .OH, 

ocl orO<;| . [62°]. 

^OMe.OO,H ^OH.OHMe.CO,H 
Formed by the action of alcoholic potash on 
chloro-oxy- valeric acid (the product of the u-iion 
of HOCl on angelic acid) [45°] (M61ikoff, Bl (2] 
47, 166 ; A. 257| dl8). Minute prisms, v. sol. 
water, alcohol, and ether. Unites with HCl, 
forming chloro-oxy- valeric acid [TS'"]. Water at 
99° converts it into di-oxy-valerio acid [107°]. 

Salts. — KA' ^aq : prisms.— AgA' : thin 

scales. 

Ethyl ether 'RtK', (178°). S.G. if 1*0250. 
From AgA' and EtI. Oil. 

METHYL^LYCOLLIC ACID v. Methyl derU 
vative of Glygollio acid. • ^ 

DI-METHYL-OLTCOLTJBILE v, Di-methyd 

PIEETONE. , 

Tetra-methyl-glycolurile v, Glyoxal, Reac- 
tion 13. 

METHY L-GL Y OX A1 v. Pyuuvic aldehyde. 
DI-HETHYL-GLYOXAL v. Di-methyl dike- 
tone. 

METHYL-GLYOXALINE i,e. 

.NMe.OH 

CH^ II (Japp, 0. /. 43, 17). Oxal- 
^N-CH 

methyline. Methyl-imidazole. [—6°]. (198°). 
S.G. ^ 1-0363. 

Formation. — 1. By the action of sodium- 
amalgam on tri-bromo-methyl-glyoxaline (g. v.) 
in alcoholic solution (Wyss, B, iO, 1372). — 2. By 
raethylation of glyoxaline (Wallach, B. 15, 644 ; 
A. 214, 319). — 3. From sulphydro-methyl-glyox- 
.NMe.CH 

aline HS.C^ || by treatment with dilute 

'^N — on 

nitric acid (Wohl a. Marckwald, B. 22, 1350). — 
4. By reducing chloro-Biothyl- glyoxaline with 
HIAq and P at 140° (Wallach, A. 214, 310). 

Properties. —Liquid, sol, water. With aque- 
ous HgCy, it gives a pp. composed of slender 
needles [119°]. Combines readily with Mol, 
forming a methylo-iodide, whence B'MeJPtCl, 
[206°] may be obtained. 

Salts.-J3'j^I,PtCl,. [191°]. S. 4*4 at 13° 
(W.): 7*65 at 13° (W. a. M.). Orangc-red 
prisms.— B'^H^ZnCl^. [128°-131°]. Soluble 
crystals.— B'HNO,. Prisms.— B'C«H,(NO.j30H. 
[158°]. Needles, si. sol. alcohol and etheri — 
B'HAuG1^120°]. • 

* iHP .NH.GH 

Het^Eglyoxaline CMe/ || . Qlyoxal- 
^N— OH 

§thyline. Para-oxalmethyUne. [137°]. (267°). 

Formation.’— 1. By saturating an •aqueous 
solution of glyoxal (1 mol.) and acetic aldehyde 
(1 mol.) with ammonia (Badziszewsky, B. 15, 
2706; 16, 487). — 2. By passing the preceding 
methyl-glyoxaline [*-6°] through a red-hot tube 
(Wallach, B. 16, 541). — 3. By distilling the zinc 
salt of the preceding methyl-glyoxaline or of 
chloro-methyl-ethyl-glyoxaline with lime (Wal? 
laoh, A. 214, 296). * 

Properties,— "Long thin needles, v. sol. water, 
alcoholi and hot benzene, m. sol. cold benzene, 
l^eooihuiises bromine, forming 04 H 3 r,N, [258°1. 
Yiel4i ozamide on oxidation irm, ^0, (Badzi- 


szewsky, B, 17, 1290). Its BolutionB are ppd by 
tannin and by picric acid. 

S al t.— B'H^PtClj. ^rimetric needles. 
Di-methyl-glyoxaline OsH-No i.e. 

.NMe.CH 

CMe^ II . Oxalmethylethyline, (206°). 
^N — CH 


S.G. ^ 1*0051. Formed by the action, of Mel 
on methyl-glyoxaline (Badziszewsky, B. 16, 488). 
Liquid with narcotic odour, sol. water, alcohol, 
and dther. Its solution gives with CUSO4 a blue 
pp., with AgNOa ^ crystalline pp., with HgCl^, 
with tannin, and with phosphomolybdic acid 
white pps., and with picric acid a yellow pp. 
All these pps. are soluble in hot water. — 
‘‘B'jH.PlClfl. [138°]. 

Methylo-iodide B'Mel. Crystalline. 
Chloro - di - methyl - glyoxaline OiHjOlN-, 
(213°). Formed by the action of J^Clj on methyC 
cthyl-oxarnide (Wallach, A. 184, 71).— B'HOl. 
Prisms.— B',H,PtClo.—B',AgN03.—B'MeI. 
Tri-methyl-glyoxaline i.e, 

.N:CMe .NH.OMe 

CHMe< I or CMc<; 1| . • [132°]. 

\N:CMe '^N— CMe 

(271°). Formed by adding di-methyl diketone 
CII,.CO.CO.CH., to an ammoniacal solution of 
AgNO.„ and decoiuposing the resulting pp. with 
dilute HCl (Fittig, A. 240, 206). Formed also, 
with other bases, by heating di-methyl diketono 
with cono. NH,Aq at 100° for an hour (Von 
Pcchmann, B. 2i, 1411). Small white needles 
(from ether or ligroin). Not affected by nitrous 
acid. — B'HCl : tufts of snow-white needles, 
METHYL-GLYOXIM v, Oxim of Pyeuvio 


ALDEHYDE. 

Di-methyl-glyoxim v . Di-acetyl and Di- 
methyl DIKETONE. 

DI-METHYL-GLYOXYL-UBEA O^HgN.O, i.e. 

/NMe.CH(OH) 

I . Formed by reducing cho- 

\NMe.CO 

.NMe.CO 

lestrophane CO^ | in aqueous solption 
\nMc.CO 

with zino and (Andrcasch, M. 3, 436). 

Small needles, melting below 100°. May be 
sublimed. V. e. sol. water and alcohol, insol 
ether. Decomposed by boiling baryta-water into 
COg, methylamine, and glyoxylio acid. Beadily 
ro-oxidised to oholestrophane. 

METHYL-GTIANACIL v. Guanidine, Beae- 
tion 11. • 

METHYL-GTJANAMINE. The name origi- 
nally given by Nencki to Acetogmnammet voL 
ii. p. 655. 

METHYL-DIGUANIDE CsH^N,. Obtained, 
in combination with CuSO^, by adding a 20 p.o. 
solution of methylamine to a mixture of di-cyan* 
di-amide O.^N.^(NlL)2 and copper sulphate ; the 
crystalline (C3H„N4)20uS04 2jaq which separatee 
is then decomposed by baryta (Beibenschuh, M, 
4, 388). Thick alkaline syrup, which absorb 
CO2 from the air. • 

• Salts.— Colourless leaflets or prisms ; T, fM>L 
water.— B'2H2S04. Prisms, obtained by decom- 
posing B'2 CuS 04 by HaS.— B'H2S04. From 
B'jHaSO. and H2SO4. Crystalline powder. V. 
el. sol. alcohol.— 0u(0»HaN5)2 8 Jaq. Formed by 
shaking di-oyan-diamide with ouprio oxide ana 
methylamine. Bose-red orystallme powder.— 



METHYL-DIGUANIBE. 


S3f 


B'x 0 uS 04 2iaq. Pink needles.->The ehromate 
and pier ate form yellow prisms. • 

METHTL-GUANIDIUJB i.o. 

NH:C(NH2)(NHMe). MethyUiramine. 

Forinati<m.-~l. By boiling an aqueous solu- 
tion of creatine with HgO or with FbO, and 
•dilute H2SO4 pessaignes, 0. R. 38, 839; 41, 
1258; A, 92, 407 ; 97, 340). — 2. By oxidising crea- 
tinin with KMnO^ (Neubauer, A, 119, 46). — 3. By 
heating cyanamide with methylamine hydro- 
chloride in alooholio solution at 100° (Erlenn»9yer, 
B, 3, 896). — 4. By the action of methyl-cyan- 
amide on NH4OI (Tavildarofif, B. 6, 477). 

Properties.-- Strongly alkaline, deliquescent, 
crystalline mass. Decomposed by KOH, giving 
off NH, and methylamine. When boiled with 
chloro-acetio acid it yields glycolyl-methyl- 
gnanidine C45,iN30„ which crystallises in 
tablets, Y. e. sol. ’water, and neutral in reac- 
tion, and forms the salts 04H,iN0,3HGl, and 
C4H„NAH^tCl,. 

Salts. — B'jHjPtOla. Monoclinio crystals 
(aushofer, J. 1878, 351). S. 14*3 at 19°.- 
B'£LA.uOl4. Trimetric crystals ; y. sol. ether, m. 
aol.water. — B'2HjC.^042aq. Crystals; y. sol. water. 

Di-methyl-guanidine CaHgN, i.e. 
NH:C(NH,)(NMeo). Formed by heating equi- 
molecular quantities of cyanamide and dimethyl- 
amine hydrochloride at 110° (Tartarinoff, C. B. 
89, 608). 

Salts. — B'HCl. Trimetric crystals, a:6:a 
« •862:l;aj (Haushofer, Z, K. 6, 130).— B'^H^PtCl,. 
Triclinic cry8tals,a:6;c = *941:1: *678; a =>90° 65'; 
$ = 90° 20' ; 7 = 90° 4'.— B'HAuCl,, Trimetrio 
crystals (Haushofer, J. 1882, 364). 

s • Bi - methyl - guanidine NH:C(NHMe).^. 
Formed by the action of methylamine on 
cyanogen iodide (Erlenmeyer, P. 14, 1868). 

Flatinochloride B'jjH^FtOlj. Triclinic 
crystals, a:5:c- 1*212 : 1 : 1*761 ; ar=90° 22' ; 

110° 20'; 7 =90° 6'. 

METBTL . GUANIDO - AOETIC ACID v. 
Cbbatine. 

(<i).lC£THTL.OT;AKIDO.B£NZOIO ACID 
C^„N,0, i.e. NH:C(NHj).NMe.C,H4.CO.^. 
{a)-JBmxcreaiin, Formed by methyl ation of 
benzglycooyamine (Griess, B, 8, 324). Small 
aoiemar plates ^containing 1^ aq), si. sol. hot 
water and aloonol. Decomposed by boiling 
baryta-water into methyl-amido-benzoic acid 
and urea. — HA'HGlaq : plates ; m. sol. water. — 
(HA'l2EyPtCl,2aq. 

Anhydride v, Benzcbeatsoi^e. 

(i3)-Methyl-guanido-bensoio acid GgHnNsOs 
t.s. NH:C(NHMe).NH.CaH4.COj{H. Formed by the 
action of a cold concentrated solution of methyl- 
amine on the so-called ethoxy-carbimidamido- 
benzoic acid (Griess, B. 8, 325 ; yoI. i. p. 157). 
Plates ; si. sol. cold water and alcohol. Decom- 
posed by baryta-water into m-amido-benzoio 
acid, COg, and methylamine, — HA'HCl. — 
(HA').;B[^tC1.2aq. . 

Anhydride v. (i8)-BENZ0BEATiNiNE. 

XETHTL-GBANIBO-ETHANE SBLPHONIO 
ACTD GN,H,Me(CH2.CH2.SO,H) or probably 
NH:C(NHMo)NH.C^.CH,.SO^. Formed by 
heating metnyl-amido-ethane sulphonio acid 
(2 grms.) and cyanamide (*7 grms.) with enopgh 
water to dissoiYe them, for 5 hours at 120°. 
Crystals of the new body are found in the tube 
(^. Dittrich, /. pr. [2] 18, 72). Transparent 


monoclinio prisms. Grystallises witii a^leonli 
of water that goes off at 110°. V. sol. hot, m. sol. 
cold, water; insol. alcohol and ether. Turns 
brown at 285°, giYing off methylamine. Does not 
form salts. 

METHTL-GUANIBO-YALEBIO AOIB. An- 

hydride G,H„N,0 t.e. 

(CB5),0H.CH.<^q^2>C:NH. IsovaUrcna- 

tinin. Formed by heating ^ methyl - amido- 
isovaleric acid with cyanamide and ammonia 
(Duvillier, Bl. [2] 39, 639). Sol. alcohol. 

. HETHYL-HEHIFIC ACIB v. Methyl ether 
of Hemipic acid. 

METHYL HENBECTL KETONE G^H^gO i,e. 
CH3.C0.G,|H25. Methyl undecyl ketone, [28°]. 
(263°). S.G. (liquid) *823. Formed by dis- 
tilling a mixture of barium laurate and barium 
acetate (Krafiy:, B. 12, 1667 ; 15, 1724). Yields 
acetic and hendecoic acids on oxidation. 

Isomeride •G.^Hj^O. (266°-276°). S.G. M 

*887. One of the products of the action of GO 
on a mixture of NaOAc and NaOGjHj, at 180° 
(Poetsc h, A, 218, 62). Liquid. 

METHYL HEPTABECYL KETONE Gi^H^O 
i.e. GH3.C0.G„H,3. [56°]. (267° at 110 mm.). 
S.G. (liquid) ^ *811. Prepared by distilling a 
mixture of barium stearate and barium acetate. 
On oxidation it gives margario acid (Erafft, B. 
12, 1672 ; 16, 1724). 

Methyl heptadecyl ketone i,e, 

GH3.GO.CH(OgH|7)2. Di-octyl’ocetone, (325°- 
330°). Formed by boiling di-octyl-acetoacetic 
ether with alcoholic potash (Guthzeit, A, 204, 
10). Liquid. 

METHYL HEPTINYL KETONE OJK^O i,e. 
CH3.C0.CH(03H3)2. Di-allyl-acetone, (176°|. 
Formed by boiling di-allyl-acetoacetic ether with 
cone. KOHAq (Wolff, A, 201, 48). V. sol. alco- 
hol and ether. 

METHYL HEPTINYL OXIBE CgH^O t.«. 
0n3.0.0H(03H3)2. (13i°). S.G. 2*8258. Formed 
from Na0CH(03H5)2 and Mel (Kiabinin, J, pr, 
[2] 23,270). Yields, on oxidation by cold EMnOg, 
GH30.CH{CH2.C02H)2. 

METHYL HEPTYL KETONE GJH.gO i,e, 
GHj.CO.GHPr*. Di-j^opyl- acetone. (174°). 
Formed by heating di-propyl-acetoacetio ether 
with alcoholic potash (Burton, 8, 390) 
Liquid. Appears not to combine with NaHSO, 
Methyl heptyl ketone C]^.GO.G,H,3 (177'0. 
Formed by the decomposition of sec-hexyl- 
acetoacetio ether by EOH (Lundahl, B. 16,789). 

METHYL HEPlSfL OXIDE GgH.gO ♦.«. 
GH,.0.C,H,3. (161°). S.G. *830. V.D. «*2 
(calc. 4*51. S.V. 194*6 (Lessen, A, 254, 67). 
Formed oy the action of Mel on NaGG^Hu 
derived from* cenanthol (Wills, 0. J, 6,814). 
Mobile Uquid, with strong odour ; insol. water, 
Y. sol. alcohol and ether. 

I METHYL-HESPEBETIG ACIB v. Dimethyl 
deri/catvoe of Gatfisic acid. 

METHYL-HEXABECYL-BENZENE v. Hbza- 

DXCTL-TOLUENS. 

Bi-methyl-hexadecyl-benzene v. HezadsoyIt 

XYLXNE. 

* Tri-methyl-hezadeoyl-bemexLev.HaiiDBcrxL- 

XESlTTIiBinB. 

METHYL-HEXANE t;. Hirriini. 
METHYL.HEX08X iA. 

OE,XlH(OH).OH(OH).OH(OH).OH(OH).CIH(OB).OHO. 



m 


DI-METHYL-HOMO-OAFPElO AOED. 


[181^. Formed by reducing the lactone ot 
rhamnoBe carboxylic acid with sodium amalgam 
(Bmil Fischer, B, 23, 936). Orystallises from 
methyl alcohol. Hydrogen cyanide yields 
OgHj^OgN, which on saponification forms methyl* 
heptonic acid OgHisOg, the lactone of which 
orystallises easily, and gives rise, on reduction, 
to methyl-heptose CH,(CH.OH)g.CHO, of w]jich 
the phenyl-hydrazide is si. sol. water. # 

Phenyl-hydr^aide, V. sol. water. 

Osazone, [20(P with decomposition]. 

METHYL. HEXYL -GABBINOL o. Octyl 

ALCOHOL. 

DI-METHTL HEXYLENE DIKETONE 
OioHjgOg <.c. (CH3.CO)aCH.CaH„. Iso-amyl- 
acetyl-acetone, (c. 222°). Formed by boating 
fCHg.GO)2GHNa with isoamyl iodide at 180° 
(Gombes, A. Ch. [6] 12, 249). Liquid. Decom* 
posed by caustic potash into acetic acid and 
GHg.GO.GH2.G,H„. - 

Di.methyl hexylene diketfne C.oHihOj 
ue. GH,.GO.GH2.CH,.GH2.CH2.GHMe.CO.CH3. 
a - methyl - ae-di - acetyl -pentane. (232°-236°). 
Formed by decomposing its carboxylic other 
with alcoholic potash (Kipping a. Perkin, C. J. 
65, 846). Colourless mobile oil. Dissolves in a 
solution of NaHSOg, and is repreoipitated by 
KgCOg. 

DI.METHYL HEXYLENE DIKETONE 
OABBOXYLIO ETHEK C,iH2204 i.e. 
CHg.C0.CMe(C02Et).CH2.CH2.CH2.CH,.C0.0H3. 
(266°~260°). Formed by the action of NaOEt 
and BrCH2.CH2.CH2.CH2.CO.CH3 on mcthyl- 
aoetoacetio ether (Kipping a. Perkin, C. J. 55, 
346). Colourless liquid, with faint odour, v. si. 
sol. water. 

METHYL-HEXYL-GLYOXALINE GioH.gNg 

< NMe:CH 

I . (262°). S.G. m *028. 
N = CH 

Formed by heating hexyl -glyoxaline with a solu* 
tionof Mel in methyl alcohol (Karez, M. 8, 221). 
Colourless oil, insol. water, sol. alcohol and ether. 
Gives the idkaloidal reactions. — B^^HoPtClg 2 
yellow plates, sol. water. 

Methylo-iodide B'Mel. [124°]. V. sol. 
alcohol and ether. 

METHYL n-HEXYL KETONE CgH.gO iui. 
CH,.C0.CH2.CH2.CH2.CH2.CH2.CH3. (172°). S.G. 
¥ -8186 (Brfihl, A. 203, 29) ; 2 *835 (C.). S.V. 
186*6 (B. Schiff, A. 220, 103). = 1*4213. 

Boo 63*29. H.G. 1,209,610 (Louguinine, Bl. [2] 
41, 889). 

Formation. — 1. By di^illing sodium rioin- 
olaate with NaOH (Limpricht, A. 93, 242 ; Bouis, 
A. 97, 84). — 2. By distilling a mixture of calcium 
acetate and calcium n-heptoatc (oenanthate) 
(Stadeler, J. pr. 72, 246). — 3. From octoic aide* 
hyde by treatment with PCI,, decomposing the 
resulting C^HijCHClg by alcoholic KUH, and 
adding the octinene CgHja.CiCH so formed to 
cold diluting and distilling with water’ 

(B4hal, Bl. [2] 47,«83; A. Ch. [6] 16, 276).— 
4. Together with ethyl amyl ketone by treating 
CgHii.CiC.CHg with H2SO4 and water successively 
(B6hal, Bl. [2] 48, 704). —6. * Oil of wine ’ con- 
tains a methyl hexyl ketone (164°), which yieldl 
hexoic and acetic acids on oxidation (Hartwig, 
Scholl, J. pr, [2J 23, 449).— 6. By heating octyl 
alcohol with boracio acid at 170°, and distilling 
in vacuo (Councler, B. 11, 1108). 


Proper^.— Colourless, mobile liquid, smell- 
ing like apples and tasting like camphor; sol* 
alcohol and ether, insol. water. Combines with 
NaHSO,, forming a oofbpound sol. alcohol, but 
decomposed by hot water. Does not reduce am- 
moniacal AgNO, or Fehling’s solution. Chromic 
acid mixture oxidises it to acetic and hexoic « 
acids (B5hal a. Combes). Nitric acid oxidises it 
to heptoic acid (Petersen, A. 118, 78). PCI. forms 
CgH,„Cl2 (190°-200°) (Dachauer, A. 106, 271). 

Combinations. — CgHigO^^SO. ^aq. — 
CgHjgONH^HSOg. V. sol. water (L.). 

Oxim CHa.C(NOH).CeH,3. (214°) at 726 mm. 
(B. 21, 609 ; cf. B6hal, Bl. [2J 47, 163). 

Methyl isohexyl ketone CH3.CO.CH3.C3H,|. 
Isoamyl-acetone, (170°). Formed by the action 
of KOH upon di-methyl hexylene diketone 
(CH3.COkCH.O,H„ (Combes, A. Ch. [6] 12, 249). 
Limpid liquid, with agreeable od6\ir. Combines 
with NaHSOg. 

Methyl hexyl ketone (?) Me.CO.C3H, 3 (208°- 
210° cor.). S.G. -843. Occurs in small quan- 
tity (40 g.) among the products of the passage 
of CO over a mixture of sodio acetate (546 g.) and 
sodic iso-amylate (746 g.) (Poetsch, A. 218, 60). 

Methyl hexyl diketone CgH,403 i.e. 
CH3.CO.CO.CH3.CH3Pr. (166°) (Von Pechmann, 
B. 21, 2140). 

DI-METHYL-HEXYL-PYEIDINE C^H^.N 
t.e. n-Hexyl-lutidine. 

(250°) at 719 mm. Obtained by distilling its 
dicarboxylic acid with lime (Jaeckle, A, 246, 41). 
Colourless liquid, with faint blue fluorescence. — 
B'jHjPtClg. [163°]. Orange prisms. — ^B'^AgNO,. 
[65°]. White needles, sol. hot water and alcohol. 

Hexahydride CigH^.N i.e. 

Hexyl-lupetidine. 

(240°) at 715 mm. Obtained by the action of 
sodium-amalgam on an alcoholic solution of di- 
methyl-hoxyl-pyridino (J.). Colourless oil, not 
exhibiting fluorescence. Its dilute alcoholic solu- 
tion gives a dark-brown pp., with mercurous 
nitrate. Its platinoohloride and dichromate 
could not be obtained in a crystalline state. — 
B'HCl : long white prisms, v. si. sol. water. 

DI-METHYL-HEXYL-PYBIDINE DIOAEB- 
OXYLIC ACID OigH^iNOg i.e. 

Hexyl-lulidin. di- 

carboxylic acid. The potassium salt is formed 
by saponifying ’“its ether with boiling KOHAq 
(Jaeckle, A. 246, 40). The free acid has not been 
prepared. — PbA" l^aq. 

Di-ethyl ether Et^A". Formed by oxidis- 
ing its dihydride with nitrous acid. Yellowish- 
brown oil, forming salts with mineral acids.®— 
HaA^H^PtClg. [141°]. Orange plates. 

Dihydyide Di-ethyl ether 

[64»]. Formed 

by the condensation of heptoic aldehyde (oenan- 
thol) (1 mol.) with acotoacetio ether *^2 mols.) 
and ammonia (1 mol.) (J.). Yellow prismd, 
crystallising wiw difficulty from a dilute alco- 
holic solution. 

DI-METHYL-HOMO-GAFnlC ACID w. IX- 
mcthyl derimtwo of (4:8:l)-Di-oxY-»HBMYL-oao- 
VOXXO AOXP* 
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METHYL-HOMO-FBRULIO’ ACID. 


]dSTETL.HOMO.F£BnLIO ACID v. Di- 

methyl derivative of (4;8:1 )-Di-oxt-phbntl-cbo- 

lONIO ACID. * 

METHYL.HYDANT6iC ACID 0,HgNA i.e. 

NH;,.CO.NMe.CH2.CX)j5H. Methyl-uramido-aceUc 
acid. 

Formation. — 1. Occars in the urine of a dog 
whose food is mixed with methyl-araido-acetio 
acid (Sohultzen, B. 6, 678).— 2. By digesting an 
aqueous solution of sarcosine with potassium 
cyanato and ammonium sulphate for tw^ days 
at 40^ (Baumann a* Hoppe Seyler, B. 7, 35). — 
8. By boiling methyl-amido-acctic acid with urea 
and excess of baryta-water, or by digesting the 
same mixture for two days at 40° (B. a. H.). — 
4. By the action of potassium cyanate and 
H3SO4 on metliyl - amido - acetic acid (E. 
Salkowsky, B. 7, 116). 

P/opcrto.«-Transparent plates (from alco- 
hol), m. sol. cold water and cold alcohol, v. sol. 
hot water and hot alcohol. Acid in reaction. 
When the concentrated aqueous solution is 
boiled it is partially converted into methyl- 
hydantein ; this dehydration is more rapidly 
effected by boiling with water and PbCOj or 
BaCOg, only traces of the acid then passing into 
solution. When heated in a sealed tube with a 
saturated solution of baryta at 140° it yields 
NHg, mcthyl-amido-acotic acid, and CO.^. Moist 
AgaO forms larain® of silver methyl-hydanto’in. 

Salts. — ’‘BaA'2. Ppd. by adding alcohol to 
its aqueous solution. — “OuA^ Amorphous. 

Di-methyl-hydantoic acid v. Acetonuramio 
Aom. 

METHYL - HYDAHTOlN 9AN2O, U. 

Anhydride of melhyl-ura- 

mido-ficctic acid. Mol. w. 114. [182°] (E. a. K.) ; 
[166°] (E. Salkowsky, B. 7, 119) ; [145°] (N.). | 

Formation. — 1. By heating creatinin with 
baryta-water at 100° in a scaled tube (Noubauer, 

A. 137, 288).— 2. By boiling methyl-hydantoic 
acid with water and PbCOg or BaCOg. — 3. By 
melting methyl-amido-acetic acid with urea 
(Huppert, B. 6, 1278).— 4. By the action of 
cyanogen chloride on melted methyl-amido- 
acetic acid (Traube, B. 16, 2110).— 5. By warm- 
ing caff uric acid with baryta- water (Fischer, A. 
216, 286).— 6. By the reduction of methyl-alJan- 
tom by m (HiU, B. 9, 1091).-7. By heating 
a mixture of hydantoin (3 pts,). Mol (6 pts.), 
methyl alcohol (16 pts.), and KOH (2 pts.), for 
three hours at 100°, and extracting the product 
with boiling alcohol (Franchimont a. !^obbie, 

B, T, C. 8, 289). 

Properties. — Short prisms, v. sol. boiling 
water, si. sol. cold water, v. sol. alcohol, v. si. 
sol. ether. May be sublimed. It does not unite 
with baryta, but its hot solution dissolves AgjO, 
and the alkaline filtrate then deposits 
C^HgAgNgOj as groups of thin lamifle^w^ The 
mercuric compound, obtained in like manner, 
forms nodular groups of minute needles, very 
soluble in water. Nitric acid (S.G. 1‘6) con- 
verts methyl-hydantoin into the nitraminV 

crystallises from al- 
cohol in scales [168°], v. si. sol. cold water, de- 
composed by boiling water. 

(a}-Methyl.hydanto'm v, LAOTTL-xTBiiU 


Di-methyl-hydantoln OgHgNgOt 

*• [176°]. Formed by slowly 

adding HGl to commercial potassium cyanide 
(containing cyanate) covered by acetone. The 
liquid, after the action is completed, is left 
to evaporate, and the crystals which separate 
ej^ldacted with ether, and finally sublimed 
(Urech, A. 164, 264). La^e prisms, v. sol. 
water, alcohol, and ether. Slowly converted by 
boiling baryta-water into acetonuramio acid 
NH2.CO.NH.CMe2.CO2H. By heating in a sealed 
tube with fuming hydrochloric acid at 160° it is 
resolved into COj, ammonia, and a-amido-iso- 
butyrio acid CMe2(NH2).C02H.— CgHyAgNjO,: 
crystalline powder, si. sol. hot water.-— 
CgH^NaOsAgNOg: large prisms, v. sol. water. 

METHYL-;BnrDANTOlN CARBOXYLIC ACID 
C4H,.N204. f’ormod by boiling caff uric acid with 
baryta-water#(E. Fischer, A, 215, 286). The 
free acid is decomposed into COj and methyl- 
hydantoin when its aqueous solution is warmed. 


METHYI-HYDRASTINE CoAgNO. i.e. 



[156°]. Formed, together with hydrastine me- 
I thylo-hydroxido, by the action of alkalis on a 
solution of hydrastine methylo-chloride. Pre- 
pared by adding potash to a hot aqueous solution 
of hydrastine methylo-iodide until no further 
ppn. takes place (Freund a. Bosenberg, B. 23, 
406). Small yellow needles (from alcohol), almost 
insol. water, sol. chloroform, benzene, CS2, ether, 
and dilute alcohol. With sulphomolybdic acid 
(Frohdo’s reagent) it gives a violet colour, 
changing through blue to green. Forms spa- 
ringly soluble double salts with SnClj, zinc 
chloride, and HgClo. Ammonia converts it into 
the amide C22HorfN2O0 [180°] which forms a crys- 
talline hydrochloride C23H28N20gHCl 2aq, and 
on boiling with diluteeiitric acid yields hemipio 
acid (Freund a. Heim, B, 23, 2902). The 
formula of this amide may be written 

C,H2(OMe2)CONH2 

io.Cnj.C,H,(OaCHj).CHj.CH,NMe, 
and it may also be got by heating hydrastine 
methylo-iodide with alcoholic ammonia. The 
corresponding methylamide CjsHjgNaOg [182°], 
ethylaraide Cj^HgaN-pB [162°], allylamido 
CjjHgoNgOe [158°], and amylamide CggHj^NaO, 
[171°] have been prepared. 

Salts. — B'HCl. [241°]. M. sol. hot water.. 
Decomposed on fusion. A 1 p.o. solution is in- 
active. — ^B'jHJPtClB; si. sol. water. — B'J^SOg. 
[260°]. Le^ soluble than the chloride. — 
B'HNOj. Decomposes at 260°. V. si. sol. 
water. * 

Methylo-iodide Yellow 

needles, more soluble in water than in alcohol. 
Decomposes at 250°. On warming with aqueous 
KOH it gives off trimethylamine. 

Methyl-hydraBtiniide O2SH24N3OB 

[^82°]. Formed by the action of dilute H 2 SO 4 
on^'^e amide (Freund a. Hefm, B. 28, 2899). 
Yell^ needles, insol. water, al. sol, alcohol.--* 
B'HG. C227°].~B'H(Ba»q,--B',H;Pt0l4. [205°],. 
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— BTHJSO^CllSTI. 
aohol).— aSNO.aq. 


Tellow orystals (from al- 

M6thylo-iodid$ [246®]. 

‘ Methyl-liydraBteineC^jH^^NOs. [161®].Formed 
by wanning hydrastine methylo-ohloride with ex- 
cess of KOHAq ; or, bcJtter, by warming methyl- 
hydrastine with strong caustic potash (Freund 
a. Bosenberg, B, 23, 408). Colourless needles 
(containing aq) (from water), si. sol. cold wat^, 
more sol. hot water and alcohol. Decomposed 
by long heating at 110®. Very soluble in alkalis, 
but reppd. by CO.^ ; insoluble in aqueous Na^COa. 
It dissolves in aqueous NH3, but is ppd. on eva- 
poration. It also dissolves in HClAq. In a 
6 p.c. hydrochloric acid solution it is inactive. 
Tertiary base. Coloured reddish-brown by 
chlorine-water and ammonia. Iodine has no 


__ .NOa (Franohimont, B. T, O. 2, 123). 
jht volatile liquid with ammoniacal odour, v. 
sol. Vater, alcohol, and ether. Its haloid salts 
volatilise without decomposition. 

Be(^tions.—l. CSj forms di-methyl-thio* 
carbazic acid NMe2.NH.CS2H. — 2. Phenyl-thio* 
carbimide (phenyl mustard oil) forms«^ 
CrtH^NH.CS.NH.NMej. — 3. Oxalic ether pro- 
duces NM02.NH.CO.CO.NH.NMe.,. — 4. Alkyl 
iodides unite, forming azonium iodides, such as 
NH2.NMe3l.— 6. K^S-^O, forms NMe2.NH.SO3K, 
which crystallises in white plates, v. sol. water. 
It is split up by hot HClAq into dimethyl- 
hydrazine and H.2SO4. — 6. HgO oxidises it, form- 
ing tetra-methyl-tetrazone NMe-^.NrN.NMe.^, a 
yellow oil (130°) which explodes when heated 
above its boiling-point. It forms a mirror with 


action. Hot cone. HBrAq reconverts it into ! ^“naoniacal AgNOa, even in the cold, and is de- 


methyl-hydrastine. Its salts are , colourless. — 
B'HCl aq. [290°]. Compact groups of crystals. ; 

Methyl-hydrastinine. Methylo-iodide 
O.gHjjNOJ i.e. CH0.C,H,0.2.CH.2.CH.2.NMe,I. 
[267°]. Formed by heating hydrastinine with 
Mel (Freund, J3. 22, 2329). Pale-yellow needles 
(from alcohol or water). AgCl gives Ci^HihNOjCI 
[213°], which forms white crystals (containing 
*^Q)*~(9i3^i8N03Cl),2PtCl4: yellow crystalline pp. 

Oxim of the methylo-iodide 
H0.N:CH.C8H302.NMeaL Yellowish needles, de- 
composed at 250°. V. sol. alkalis and ppd. un- 
changed by acids. Gives a dark reddish-brown 1 
pp. with platinic chloride. j 

METHYL-HYDBAZINE CN.^ i.e, 
OH 3 .NH.NH. 2 . (87° i.V.) at 746 mm. Formed by 
treating methyl-urea nitrate with NaNO.^, re- 
ducing the resulting nitroso-methyl-urea [124°] j 
with zinc and dilute acetic acid, and decomposing ■ 
the product with HCl (Briining, B. 21, 1810; A, i 
253, 7). Mobile liquid with strong ammoniacal 
odour, soluble in water (heat being evolved), 
miscible with alcohol and ether. Beduces Feh- 
Hng’s solution. « 

Salts.-B'HjSO^. [139-5°1. White needles 
V. sol. water, si. sol. alcohol. — B'lICl : v. sol. 
water and alcohol.— B'C8H.,(N02)30H. [162°]. 

Yellow needles, decomposed on fusion. 

Di-bemoyl derivative CHsNgHBzj. [0. 
143°]. Colourless needles (from water) ; m. sol. 
hot water, v. 90I. alcohol, si. sol. ether. Does 
not reduce Fehling’s solution. 

Picryl derivative CHjN2H2C3H2(N02)3. 
[171°]. Obtained from the hydrazine and picryl 
chloride (chloro-tri-nitro-benzene) in diluted ah 
ooholic solution. Yellow plStos ; v. sol. alcohol 
and %ther, m. sol. chloroform. Decomposed on 
fusion. 

Oxalyl derivative 

0H3N,]^.C0.C0.N2H2CH,. [221-6°5. Formed 

by adding an aqueous solution of methyl-hy- 
drazine to oxalic ether. White needles ; v. sol. 
alcohol, m. sol. water, v. si. sol. ether. Sublimes 
at about 160° in needles. Beduces Fehling’s 
solution. Nitrous atid forms the nitrosamine 
CH..N2H(N0).C0.C0.N2H(N0).CH, [147°]. 

Di-methyl-hydrazine OaH^N, i.c. NMej-NIL. 
(68°) at 720 mm. S.G. H *801. V.D. (H = l) 
80.^ Fr^red by reducing di-methyl-nitros- 
amine (0H|)2N.NH with zinc-dust and acetic 
acid (Fischer, B, 9 , 111 ; Benouf, B. 13, 2171). 
Formed also by reducing di-methyl-nitromine 


composed by boiling dilute acids > into formic 
aldehyde, NH2M0, nitrogen, and NHMoa. The 
tetrazone is a strong base. — 7. Nitrous acid de- 
composes it into NgO and dimcthylamine. — 8. 
Acetophenone at 100° forms NMe2.N:CMePh, a 
liquid (165° at 100 mm.). It is split up^again 
by acids into its generators (Beisenegger, B. 16, 
663). 

Salts.— B'HCl. — D'H^Clg: hygroscopic crys- 
tals. — B'jH^PtClj : orange-yellow prisms, v, sol. 
water, si. sol. alcohol.- ^'2112^04. [105°]. White 
needles. — B'2H2C204 : colourless plates, v. sol. 
water and alcohol, si. sol. ether. 

Ethylo-chloride NHa-NMe^EtCI. Crys- 
tallises with diHiculty ; v. c. sol. water. The 
ethylo-hydroxido is reduced by zinc-dust and 
acetic acid to HCl, ammonia, and NMe2Et. — 
(NH2.NMe.EtCl)2PtCl4. Crystals. 

DI-METHYL-DI-HYDBO-ANTHBACENE v, 

Dl-MBTHYL-ANTHHACENE-bI-nYI)RIJ)E. 

METHYL-HYDRO-ETHYL.PYKIDINE v. 

Methyl-ethyl-pyridine hydride. 

DI - METHYL - HYDBO - HOMO - CAFFEiC 
ACID V. Di-methyl derivative of (4:3:1 )-Di.oxt- 

PHENYD-ISO-BUTYRIC ACID. 

METHYL-HYDBO-HOMO-FEBIJLIG ACID v. 

Di-methyl derivative of (4;3:1 )-Di-oxy-phbnYl- 

ISO-DUTYRIO ACID. 

METHYL-DI-HYDBO-PABVOLINE V. Penta- 

METHYL-PYRIDINB DIHYDREDE. 

METHYL-HYDBO-PYBIDINES V. 


Methyl- 

pyridine HYDRIDES. 

METHYL-HYDRO-QUINALDINE V, (Py. 

3:4)-Di- METHYL-QUINOLINE TETRA-HTDRIDB. 

MEXHYL-HYORO-QUINOLINES V, Methyl- 
quinoline HYDRIDES. 

DI-METHYL-HYDBOQDINONE V. Di- 
methyl derivative of Hydroquinone. 

I DI - METHYL - HTDBOQTJINONE - TBI - 
! METHYL-AMMONIUM-IODIDE Methylo- 
iodide of the di-methyl derivative of Di-mbthtl- 

AMIDO-HYDROQUINONE. 

t METHYJL-HYDBO-TOLUQUINONE V. Di- 
methyl derivatwe of Hydrotoluquinonk. 

METHTL-HTDROXYLAMINE V. Alkyl d^ 
rivatives of Hydroxylaminb. 

;METHyLHYPOPHOSPHATEMe4P204,. S.G, 
1-109. From Mel and Ag4P203 (Sanger, At 
||232, 11). Saponified by water. 

Methyl-h^^ophosphate of oaloium 
MeCaHPgOi 6aq. Needles. 

METHYLIA. A name formerly used for 

MBTBIXiAMmn. 
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METHTL-mSSATnt. 


XETHTL-IKISATIN. Dtsoribed as Imid« 
oi MBthyl’isatm under Isatin. 

METHTL.IIinDAZOLE. A name employed 
by Wohl and Marokwald (B. 22, 1359) to denote 
the substance usually called Methyl-olyoxalinb. 
METHYL. IMIDAZYL MEHCAFTAN i;. 

SULPHYDRO-METHYL-OLYOXALINE. 

METHYL . IMIDO . BI.METHYL.THI AZOLE 
S.C(NMe)v 

I >NMe. [96°]. Formed by the action 

CH:OMe ^ 

. of chloro-acetone on di-methyl-urea (Tra&mann, 
A, 249, 49). White needles (from water), with 
strong alkaline reaction. Is identical with di- 
methj^-amido-methyl-thiazole. 

M£THYL.IMIDO-Dl.(/8)-NAPHTHYL SUL- 

PHIDE [285“]. Tormcd by 

heating imido-di-naphthyl sulphide (10 g.) with ' 
Mel (6 g.) and MeOII (12 c.c.) for five hours at 
150°. Formed also by heating di-()B) -naphthyl- 
methyl-amine with sulphur (Kym, 23, 2459). 
Lemon-yellow plates or needles. Gives a blue 
aolou( with H.^SO , containing HNO3. 

METHYL -IMIDO - PHENYL - NAPHTHYL 

SULPHIDE NMo<p'»g‘‘>S. [133“]. Formed 

by heating with Mel and MeOH 

at 150° (Kym, B. 23, 2466). Light greenish- 
yellow needles, si. sol. hot spirit, v. e. sol. hot 
benzene. 

METHYL-IMIDO-DI-PHENYL SULPHIDE 
0„H„NS U. S<®*y*>NMe. [9<J-3“]. (c. 3G3“). 

Formed by heating imido-di-phenyl sulphide 
(thiodiphenylaraine) with Mel and MeOH in 
sealed tubes at 110'^ (Bcrnthsen, A. 230, 88 ; B, 
16, 2899). ..Long white prisms (from alcohol), 
insol. water, v. sol. ether, benzene, and hot 
HO Ac. Its alcoholic solution is coloured brown 
by FeClj. Nitric acid forms a yellow nitro- deri- 
vative which, unlike that of imido-di-phenyl 
sulphide, is insol. NaOHAq. The nitro- deriva- 
tive may be reduced to an amido- compound 
which gives a deep bluish-green colour with 
FeOl,. 

Isomeride C„H„NS i,e. S(C,H,)3NMe or 
[79“]. Formed by the 

action of SCI, dissolved in petroleum on di- 
phenyl-methyl-amine ^MePh, (Holzmann, B. 
21, 2065). Thin yellow'fcales<(fromhot benzene- 
alcohol), insol. water, il. sol. hot alcohol and 
ether, v. sol. hot benzbne. On heating with 
sopper it yields di-pheny^-methyl-amine. 

METHYL-IMIDO-DI-PHENYL SULPHONE 

0,.H„NSO, i.e. NMe<^«2<>SOj. [222“]. 

Formed by the action of KMnO^ ^on methyb 
imido-di-phenyl sulphide suspended , in water 
(Bemthsen, A, 230, 91). Chains of whfto needles, 
often slightly reddish (from alcohol) or small 
compact prisms (from glacial acetic acid). , V. 
si. sol. cold alcohol, glacial acetic acid or ether. 
Insol. acids or alkalis; not affected by boiling| 
KOH or HCl. Boiled with cone. H,S04 it forms 
a splen^d blue liquid, turned pale violet-brown 
*>JF.poarhig into water. Its nitro- derivative after 
taauctiou gives no colour with FeCl,. 


MSTHYL-IHDAZniE 


XM0V 


Quindzole. Methyl-vn4aMot$» 


[113°]. (281° i. V.) at 736 mm. V.D. 4*37 (calo. 
4*53). Formed by slowly adding NaNO, to a 
paste composed of o-amido-acetophenone and 
HClAq. The resulting diazo-compound is soluble 
i^ water, and the liquid is poured into a solution 
of NaBO,. The product at first contains 
CH3.c6.0.H4.NH.NHS03Naf but it gradually 
loses its reducing power, and deposits needles of 


.CMev 

OeH4^ I ^N.SOjNa, When these needles 8 


heated with HClAq they yield methyl-indazine 
and H2SO4 (Fischer a. Tafel, A. 227, 303). 
Methyl-indazine is also formed, together with 
carbonic ac^ gas, when indazyl-acetio acid 

/0.cft,.CO.H 

CgH4^ |\ ^ is heated. 

\N.NH 


Proper tm.— Colourless needles (from water), 
m. sol. hot water, v. sol. alcohol, ether, and 
chloroform, almost insol. cone. NaOHAq. May 
be sublimed. Does not reduce Fchling’s solu- 
tion. Gives crystalline compounds with metallic 

Salta.— BTICI. [177°]. Needles, v. sol. 
water and alcohol. — Sulphate: needles. — 
P i 0 r a t e : yello w crystalline powder. — P latino- 
ohloride ; yellow needles. 

Nitrosamine OgHyNjO 


C«H, 


.CMe^ 




N.NO. [60°]. From B'HCl and 


cold aqueous NaNO,. Yellow needles, v. soL 
alcohol, ether, and chloroform. 
Di-methyl-indazine OgHjoN, i.e. 


CMev 


0*4 J>| 


NMe. J'JB0°]. Formed by methyla- 


tion of the preceding. Colourless plates, v. sol. 
alcohol, ether, benzene, and hot water. 


Di-metliyl.\(/-indaziiie [36°]. 


Formed from methyl-o-amido-acetophenone by 
conversion into the nitrosamine « 
CH3,CO.C^H4 .NMc.NO and reducing this body 
with zinc and HO Ac (Fischer a. Tafel, A. 227, 
336). Yellow oil, solidifying on cooling as nearly 
dolourless plates. Very volatile with steam. It 
forms crystalline oampounds with metallic salts. 
— The chloride forms colourless needlbs. — 
The sulphate crystallises in needles, and the 
pi crate in rectangular tables. 

METHyI-INDAZINE i^-SULPHONIO acid 

• yOMev 

CgHgNgSO, i.e, OgH4<^| \N.SOgH. The 

sodium salt of this acid is formed as described 
under methyl-indazine. It is m. sol. cold water* 
but ppd. on addition of NaOH or NaCl. It does 
not reduce HgO or Fehling’s solution. Boiling 
cone. HClAq splits it up into NaHSOg and 
methyl-indazine. 

HETHYL-INDAZQLE t;. MsTHTL-zin>AaiNB. 
DI-HETHYL-INDiaO v. Iimiao. 
METHYL-I30-XNDILEUCIKE v. Indwo. 
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(Jn. l)-^IEYL-I]nDO£B OAK 

ScatoU. SkatoU. [95^. 

266® i.V.). V.D. (H-1) 66-2 (calc. 66*6). 

Occurrence. — The chief volatile constituent 
I human fceces, but not present in that of dogs 
Brieger, J. pr. [2] 17, 129 ; B. 12, 1986). It 
»ccur8 among the products of the putrefaction 
d albuminous substances (Brieger, Nencki, J.pr. 
2] 17, 98; if. 4, 371; E. a. H. Salkowsky, B.i 
.2,651). • 

Formation. — 1. By fusing egg- albumen with 
lOH (Kenoki). — 2. By reducing indigo with tin 
md HOI, and distilling the product with zinc- 
lust. A mixture of indole and scatole is thus 
)btained, and these are combined with picric 
icid. When the picrates are distilled with cone. 
l^aOHAq the indole is destroyed, and the scatole 
jassesover, and may be crystallised from water, 
the yield is -3 p.c. Scatole preparcijl in this 
vay has no fescal odour (Baeyer, B. 4 ^, 2339). — 
J. By heating aniline-zinc-chloride with gly- 
jerine (Fischer a. German, B. 16, 710).— 4. By 
vdding nitro-cuminic acid (6 pts.) to amido- 
ouminic 'acid (obtained by reducing 4 pts. of the 
nitro-acid), mixing with baryta (10 pts.), drying, 
and distilling (Pileti, G. 13, 358, 378).— 5. The 
jphenyl-hydrazide of propionic acid is warmed 
with ZnClj, and the product distilled with steam 
JE. Fischer, A. 236, 138).— 6. In small quantity 
in distilling strychnine with lime (Stochr, B. 20, 
1108 ; LSbisch a. Malfatti, M. 9, 620).~7. By 
heating its carboxylic acid (Arnold, A. 246, 
835).* 

Preparation from pancreas. — 2,300 grms. 
pancreas and 600 grms. flesh are freed from fat, 
cut up and put into a loosely covered pot con- 
taining 8 litres of water. The whole is left 
for 6 months at the ordinary temperature. At 
the end of the fourth month the odour of skatole 
appears. The liquid is acidified with acetic 
acid and distilled. The distillate is acidified 
with HGl and picric acid is flQded. Red needles 
of skatole picrate, C„HpN.CaHj(N 02 )gOH, separate. 
This is decomposed by ammonia, and the skatole 
is distilled over with steam and crystallised from 
water (Nencki, J. pr. [2] 20, 467). 

Properties. — Glittering plates of powerful 
fflDcal odour, si. sol. water. It differs from indole 
in giving no ftolour when its solutions are 
treated with chlorine water. Its solution gives 
with fuming HNO, an opalescence ; with KNO, 
and acetic acid a white pp. of the nitrosamine ; 
with CrOg a red amorphous yp. in concentrated 
•olutipna ; and with FeCl, nS colour (Brieger, 
J. pr. [2] 17, 130). It is not attacked by warm 
^lute HNOg. It colours pine-wood moistened 
with HCl red ; thlsj[s*best seen by dropping pine- 
wood saturated with an alcoholic Solution of 
scatole into cold cone. HCiAq (Fischer, 236, 
138). 

Reactions.— 1. Potash^fusion yields the cor- 
responding indole ca^oxylic acid (Ciamician a. 
Magnanini, B. 21, 67^.— 2. Bypassing CO.^over 
a mixture of sodium and scatole, heated at 240® 
tiiera is formed indole (J«-l) -carboxylic acid 
(C. a. M.). — 3. With chlorofonn and NaOEt it 
yields a ohloro-methyl-quinoline 0,oHgClN. — 4. 
Bensoie aldehyde^d ZnCl, form, slowly at 100®, 

[1&®] 19, 29^)» — When adminis- 

\os,f OT. 


tered to animals it appears in the urine in the 
form of the chromogen of a red pigment and as 
meth*yl-indyl sulphuric acid OgHgN.SOgH (?) 
(Brieger, H. 4, 414; Mester, H. 12, 1301. 

Salts.— B'jHOl. Ppd. in needles when ether 
is added to its alcoholic solution (Wenzing, A, 
2.39,239). [168°]. Insol. ether, v. si. sol. water, 
V. sol. alcohol. — Picrate B'06H2(N0a)s0H. Red 
needles. 

Acetyl derivative so-called v. Methyl- 

INDYL METHYL KETONE. 

Dihy^iride C„n,|N i.e. 

CA<nh^®>CH 2 . (232“ i.V.) at 744 mm. 

Formed by reducing an alcoholic solution of 
scatole with zinc-dust and HCl (Wenzing, A, 
239, 242). Colourless oil, resembling quinoline 
and piperidine in odour. V. sol. alcohol, ether, 
and ligroin. Its alcoholic solution Fi^ains pine- 
wood, moistened with IIClAq, orange. It re- 
duces AgNOj and FcCl., on warming. It yields a 
nitrosamine which may be reduced to an oily 
hydrazine. With phenyl thiocarbimide it forms 
a compound melting at 125°. — * B'HCl : sol. 
alcohol and water, insol. ether. — Oxalate: 
[126°] ; insol. ether.— B'jHaPtClg : yellow needles, 
si. sol. water, decomposed by hot water.— Pi - 
orate: [150°]; yellow granular crystals (from 
benzene). 

(In. 2) -Methyl-indole C„HaN i.e. 
CgH,<^^>CMe. Methyl-lictoU. [60°]. (272® 

i.V.) at 750 mm. V.D. 4-76 (calc. 4 64) (Tread- 
well, B. 14, 1466). 

Formation. — 1. By nitrating benzyl methyl 
ketone with fuming HNO.,, reducing the result- 
ing [ 2 :l]C,H 4 (NO.,).CH 3 .CO.CIl 3 with zinc-dust 
and ammonia, and distilling with steam (Baeyer 
a. Jackson, B. 13, 187 ; 14, 879). — 2. Obtained 
by heating the phcnyl-hydrazide of acetone 
(CH,) 2 C:N.NHC„H, (1 pt.) with ZnCl^ (5 pts.) for 
half an hour at 100° and then for some minutes 
at 180° (E. Fischer, B. 19, 1664 ; A. 236, 124). 

Properties. — Needles or plates (from ligroin), 
si. sol. hot water, v. sol. alcohol and ether. 
Smells like indole. V. sol. cold HClAq, but de- 
composed on boiling with cone. HClAq. UNO, 
colours its solution yellow, and soon gives a 
yellow amorphous pp. which does not give 
Liebermann’s reaction. Colours pine-wood, 
moistened with HClAq, red. 

Reactions.— 1, K^IuO^ oxidises it to acetyl 
o-amido-benzoic acid. — 2. Potash-fusion yields 
indole (Jw. 2) -carboj^lic acid (Ciamician a. Magna- 
nini, B. 21, 673).--3. By heating with sodium 
in a stream of COj at 240° there is formed methyl- 
indole carboxylic acid (Ciamician a. Magnanini, 
B. 21, 671).— 4. Reduced by tin and HCl to a hy- 
dride, although sodium-amalgam does not act 
upon it.— 5. With chloroform and NaOEt it 
yields ohlojo-methyl-quinoline [71°]. Bromo- 
fSrm and NaOEt yield the corresponding bromo- 
methyl-qumoline (Magnanini, O. 17, 246).— 6. 
On heating with cone. HClAq for 7 hours at 226® 
thejo is formed aniline and a liquid base OioH^K 
(250°) which smells like quinoline and forma 
fthe salts B'aH^tCl. and B'HAuCl^ (Magnanini, 
B. 20, 2609).— 7. Benzoic aldehyde at 100® 

forms O.H 4 Ch(o-^^^*^NH), which aeparatea 
from acetone in colourleas ahining orpial« 
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[247'^, inBol. water, v. el. sol. hot alcohol and 
ether. On boili^ with Fe^Cl« in HOAo it ia 
eonverted into di-iuethyl-rosindole (Fischer, A, 
242, 878; jB. 19, ' 2988). — 8. Nitro-benzoic 
aldehyde heated with {In. 2) -methyl-indole on 
the watei-bath forms the corresponding 
[8:1]08H4(N0 J.CH(CjH«N)j, small crystals (from 
acetone), si. sol. alcohol, ether, and HO Ac. 
This body melts at 263°, and is rednced by zinc- 
dust and ammonia to OrtH4(NHa).CH(OoHgN)j a‘ 
yellow orystallisable oil (Fischer, A. 242, 376).— 9. 
By fusing with phthalic anhydride tCnd a little 
ZnClg there is formed an acid O^HuNOg pro- 
bably CgHgN.CO.OgH4.COaH which crystallises 
from alcohol in colourless prisms, insol. water, 
si. sol. ether, v. sol. hot alcohol and HOAo 
(Fischer).— 10. On heating with benzoyl chloride 
and a little ZnOl^the products are di-methyl- 
rosindole OjgHjoNa and benzoyl-methyl-indole. — 
11. On heating with zinc chloride alone, a small 
quantity of quinoline is formed (Fischer a. 
Bteche, JB. 20,819). — 12. Diazo-benzene chloride 
and NaOAo form compact red crystals (from 

petit>leum-ether) of CgHg.NiN.C^^Q'j^^^NH, 

[116°], insol. water, v. sol. alcohol, ether, and 
benzene, m. sol. petroleum-ether. This body is 
split up again, by reduction, into aniline and 

amido-mathyl-indole CMe 

[H3°] (Fischer, 4.242, 884).— 13. When (In. 2)- 
methyl-indole (1 pt.) is heated with Mel (2|pts.) 
and a little methyl alcohol at 100° for 15 hours, 
there is produced di-methyl-quinoline dihydride 
(243°) (Fischer a. Steche, B. 20, 818, 2199). 

Salts. — B'Bn. Formed by passing dry HI 
into a solution of the methyl-indole in ether 
(Wagner, A. 242, 388). Flocculent pp., very 
easily decomposed by water and by moist air. — 
B'gHjPtClg 3aq : yellow needles, decomposed by 
water. 

Acetyl derivative CgH4<^^^^^CMe. 

(200°-210° at 40 mm.). Formed in small quan- 
tity, together with methyl-indyl methyl ketone 
l[q.v.), by heating {In. 2) -methyl-indole with Ac^O 
and NaOAo. The product is extracted with 
chloroform, and the extract distilled in vacuo 
(Magnanini, Q. 18, 95). Pale-yellow liquid. 
Decomposed by boiling aqueous £OH into EOAc 
and methyl-indole. Yields indole carboxylic acid 
on fusion with potash. EMn04 oxidises it to 
acetyl-o-amido-benzoic acid (Ciamician a. Mag- 
nanini, B. 21, 673). • 

{B)-Acetyl derivative v. Mkthyl-indyl 
mbihyl kuione. 

Benzoyl derivative OgHgNBz. [82°]. 
Formed, together with di-methyl-rosindole, by 
heating (In. 2) -methyl-indole with BzCl and a 
little ^01, on the water-bath (Fischer a. Wag- 
ner, B. 20, 817). Glittering plates (from alcohpl), 
y. si. boL hot water, m. sol. alcohol^nd ether. 

Dlbydride (Va„H ».«. 0^,<^^>OHMe. 

Bydromethylketole. (228° i.V.) at 742 mm. 
Prepared by reduction of {In. 2) -methyl -indole 
with tin and HCl (Jackson, B. 14, 883 ; Web- 
zing, A. 239, 244). Colourless oil with powerful 
odour. Heavier than water. Strong base. With 
phenyl-thiocarbimide it forms a compound 
0;cH|gN^S, which crystallisesfrom ether in prisms 


[101°].— B^gH^tOlg : orange-yellow^eedlei ; da* 
composed by water.r-Ozalate: [180°]; orya- 
talline.— Pier ate: [151°]; crystalline. 

Acetyl derivative CgH,oNAc. [56°]. 
From the dihydride and AcgO. White needlea, 
insol. water, sol. most o^her solvents. 

JNifrosaminflCgH,gN.NO. [66°]. Formed by 
adding NaNOg to a solution of the hydrochloride 
of {In. 2) -methyl-indole dihydride (Jackson). 
Yellow crystals (from ligyoin), v. sol. alcohol, 
ether, and boiling ligroin; On treatment with 
tin and HOI, methyl-indole dihydride is regene-, 
rated. On. reduction with zinc-dust and HOAo 
it yields the hydrazine CgHigN.NHj, which crys- 
tallises from ligroin in prisms [41°], and yields a 
crystalline sulphate and hydrochloride. 

(!». 3)-Methyl.mdol6 (240'’ 

i.V.) at 720 mm. S.G. 2 1*0707. Obtained by 
long heading at about 205° from its carboxylic 
acid [212?], which is formed by the action of 
HCl on the phenyl-methyl-hydrazide of pyruvic 
acid (Fischer a. Hess, B. 17, 562). Formed also 
by heating w-chloro-methyl-o-amido-styrene 
CgH,(NHMe).CH;CHCl with NaOEt at 135° 
(Lipp, B. 17, 2510). 

Properties.— Yellowish liquid, nearly insol. 
water, v. sol. alcohol, ether, and benzene. Vola- 
tile with steam. A chip of pine- wood, dipped in 
HClAq, is coloured violet-red by its vapour or 
solution. It dissolves in cone. HClAq, and is 
reppd. by addition of water. Fuming nitric acid 
added to (Jn-3) -methyl-indole suspended in water 
gives a deep red colour and finally a red pp. 

Beactions. — 1. An alkaline solution of bromine 
(NaOBr) converts it into di-bromo-methyl-oxin- 
dole GpHyBr.^0, which crystallises in transpa- 
rent tables, melting at 204°. It is converted by 
heating with alcoholic potash into methyl-»|f- 
isatin, which is ppd., after boiling off the alcohol, 
by adding HCl.— 2. (In. 3) -methyl-indole (2 mols.) 
heated with benzoic aldehyde (1 mol.) and 
ZnCl, for 2 hours on the water-bath forms 

C.H,.CH(C-^‘^^'>NMe)„ which crystalUBcs in 

colourless prisms [197°], insol. water, si. sol. al- 
cohol and ether, v. sol. hot acetone and HOAo. 
It yields a red dye on heating with Fed, in 
HOAo (Fischer, A. 242, 377 ; ^ B. 19, 2988).— 
3. On fusing equal weights of phthalic anhydride 
and (In. 3) -methyl-indole with a little ZnC4 at 
100° there is formed O,H4:0aO2(0,H,N)2, which 
^crystallises from acetone in colourless prisms 
[300°]. It is inspl. water and alkalis, v. si. sol. 
ether and alcohol, but v. sol. hot ju^etone 
(Fischer, A. 242, 882 ; B. 19, 2989).— 4. Scarcely 
attacked by Mel at 100°, but at 120° it appears 
to yield a methyl-quinoline dihydride (Fischer 
a. Steche,' B. 20, 2199). 

Picrate 0«H,NG,H2(N02),0H. [160°]. Long 
dark-red prisms or needles, v. sol. benzene, si. 
sol. ether. Decomposed by alcohol. 

ChlorO’derivative v. Di-CHLOBO-MSXHilf- 
IMDOLS. 

DihydriaeC.H.<g5*^OHr (2W''lV.)rt 

728 mm. Formed by reducing (In. 8)^ethyl- 
indole with zinc-dust and oono. HOLAq (Wenzing, 
A. 239, 246). Liquid, si. sol. water, v« sol. aloo* 
hoi and ether, volatile with steam. Most of itc 
salts dissolve in alooholai^dwater.->--B'|H^PtQjl|S 
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ydlow neediM, deeomposdd by boiling water. — 
Oxalate: [105®].— Pi or ate: [166^; yellow 
tables (from benzene). 

CMe:OH.O.OH^ 

(B. 2)-Methyl.indole I |1 ^OH. 

• OH :CH.O.NH/ 

Toli/ndole. [68'5®]. Formed by heating at 240® 
its carbozylio acid, which is obtained from the 

f -tolyl-hydrazide of pyruvio ether (Baschon, A, 
89, 226). Needles Jfrom water), m. sol. hot 
water, v. sol. alcohol, ether, benzene, and ligroin. 
• Volatile with steam. Beacts like indole with 

E ine-wood and with nitrous acid.— Pic rate 
i'C«H,(N 02 ) 30 H.. [161®]. Bed needles {from 
water). 

{In. l,2).Di-mothyl.indole 0,oH„N i.e. 
O.H.<^ 2 ‘'^OMe. [108'’]. (286° i.V.). Fonued 

by heating the phenyl-hydrazide of methyl ethyl 
ketone with ZnCl^at 180° {E. Fischer, Bft.9, 1566 ; 
A. 236, 126)^ Formed also by heating bromo- 
acctyl-propionio acid GHj.GO.GHBr.GH^.CO^H 
(1 pt.) with aniline (3 pts.) at 100® (Wolff, B. 
20, 427 ; 21, 123). Obtained likewise by heating 
> G.0H2.G0^ 

’^OMe at 226® (Fischer). 

\nh 

Properties. — White plates (from dilute alco- 
hol). Smells like indole. V. si. sol. hot water, 
V. 6. sol. alcohol and ether, si. sol. cold ligroin. 
Dissolves in cone. HGlAq but is reppd. on dila- 
tion with water. Does not colour pine wood. 

Reactions. — 1. NaN02 added to its solution 
in HO Ac forms a nitrosamino [63®], crystal- 
lising in yellow needles, v. si. sol. water, v. sol. 
alcohol. By zinc-dust and HCl it is re-con- 
verted into di-methyl-indole. It exhibits Lieber- 
mann’s reaction. — 2. Mel in MeOH converts it 
into tri-methyl-quinolino dihydride. 

Picrate [167®]. Brown 

needles (from alcohol). 

Dihydrido C.H,<^g“®>CHMe. (231°) at 

760 mm. Formed by reducing di-methyl-indole 
with zinc-dust and HGlAq (Steche, A. 242, 371). 
(Jw.2,3)-Di-methyl-mdole 0,(,HnN i.e. 

I’onncd by heating 

the phenyl-met]j^yl-hydrazide of acetone (1 pt.) 
with zinc chloride (6 pts.) for 3 hours at 130® 
(Fischer, B. 19, 1666 ; Degen, A. 236, 153). 
Formed also by heating its carboxylic acid 

200® (p.). White*! 

needles, v. sol. alcohol, other, benzene, and I 
ligroin, V. si. sol. water, v. sol. cone. HGlAq. | 
May be distilled withoyt decomposition. It gives 
the pine-wood test very distinctly. N^rous acid i 
forms a complicated product. The pioiate 
orystallises in dark-red needles. The hydride 
is V. sol. weak acids. 

(Zn. l,3)-Dlmothyl.lndol. 

(230®. 266°). Formed by heating the phenyl- 
methyl-hydrazide of n-propionio aldehyde (1 pt.) 
with ZnCl, (6 pts.) at 185® (Degen, A. 236, 163). 
.Oil. 

(B. 2 -Jn- 8 )-]>i-ineih 7 l-iiidola OiJSiiK 4.#. 
CMe:CH.O.OH 

k M4ih^l.p. hUndOe. 

Q9:0B,O.KMr 


(242®~246^. Formed by heating its carboxylic 
acid at 226® (Hegel, A. 232, 216). Liquid, vola- 
tile with steam ; v. sol. alcohol, ether, and benz* 
ene. Dyes pine-wood, mmstened with HGl, red. 
Fuming HNO, gives a red colour and, finally, a 
pp. The picrate is crystalline. 

(B. 2, Dt. 2)-Di.methyl.indole 0,oH.,N i.s. 
GMe:Gn.G.CHv " 

I ii \CMe. Methyl - p • ioUndole, 

' CH ; Gn.G.NH^ 

[114°-117®]. Formed by heating the jp-tolyl- 
hyilrazkli of acetone with ZnClj (Raschen, A. 
239, 227). May bo distilled without decompo- 
sition. Almost insol. hot water, v. sol. hot alco- 
hol, ether, and benzene.— B'GJL(NO.J, (OH). 
[165®]. Dark-red needles (from benzene). 

(B. 4, In. 2)-Di-methyl-indole G,oH,.N t.e. 
CH : OH.C.CH ^ 

I II ^CH. Methyl-o-toli%doU. Ob- 

CH:CMe.C.NMo/ 

tained by the action of heat on its carboxylic 
acid, which is derived from the o-tolyl-methyl- 
hydrpide of pyruvio acid (Hegel, A. 2.32, 220). 
Liquid, smelling like indole, volatile with steam. 
Dyes pine-wood, acidified by HGl, violet-red. 
Behaves like indole towards nitrous acid. 

Bi-methyl-indole G,oH,,N. (276"). Formed 
by allowing a solution of the hydrochloride of 
fa)-di-methyl-dipyrrole in dilute H 2 S 04 to stand 
for some time in the cold (Dennstedt, B. 21, 
3430). Liquid, volatile with steam.— Picrate 
B'GaH 2 (NO,J;,OH. [156°]. Dark-red silky needles 
(from benzene). 

Bi-methyl-mdole 0,oH,,N. (o. 270®). Formed 
from (3) -di-methyl-dipyrrole in the same way as 
the preceding isomeride (D.). Liquid. Smells 
like scatole.— Picrate B'G,H2(N02)*OH. [149®]. 
Bed silky needles. 

(In. l,2,3)-Tri-methyl-indole G,,H, 3 N i.e. 
OaH 4 <^^^®^CMo. (280°). Formed by heating 


di-methyl-indyl-acetic acid for several hours at 
210® (Dcgen, A. 236, 160). Formed also by 
heating the phenyl-methyl-hydrazide of methyl 
ethyl ketone with ZnGlg at 180® (D.). Ycllo^ 
oil with characteristic odour. Miscible with al- 
cohol and ether. Gives no colour to pine- wood. 
Picrate B'G,H.,(N 02 ) 30 H. [160®]. Dark-red 

needles (from hot benzene). 

(B. 4, In. l,2)-Tri-methyl-indolo G,iH,,N i.e. 
GH ; GH.C.CMe. 

I II "^GMe. [79®J. (283® uncor.). . 

GHiCMc.C.NH / 

Formed by heating bromo-acetyl-propionic 
(bromo-lovulic) acid GH,.GO.GHBr.CHi.G 02 H 
with o-toluidine (Wolff, B. 21, 3362). White 
plates, V. sol. alcohol, chloroform, and petroleum- 
ether, V. si. sol. water. Volatile with steam. — 
Picrate B'OA(NOji), OH. [162®]. Purple-red 
scales. 

• (B. 2, In.*l,2)-Tri-methyl-indol6 G„H„N i.i. 
OMe:OH.G.aMe;. 

B ^CMe. [121®]. (297® cor.). 

CH:GH.0.NH/ 

Formed by warming fi-bromo-aoetyl-propionio 
fmid (1 pt.) with jp-toluidine (3 pts.), and finaRy 
Heating the mixture to boiling (Wolff, B. 21, 
3361). Plates, v. sol. alcohol, chloroform, and 
petroleum-ether, v. s|, sol. water. Does not give 
the pine- wood reaction. The solution in HO Ac, 
mked with Fed,, becomes green on bo^ng, and 



840 


HI!TBYL.INDOi;|!. 


finally bine. PioraieB'OA(1^0:J, OH. 
Brownish-red needles, t. sol. benzene apd al- 
oohol. 

Nitrosamine [73»]. 

Golden-yellow needles, v. e. soL alcohol and 
HOAo, si. sol. water. 

Tetra-methyl-indole Cj^HisN. (286®). Light- 
yellow oil, with characteristic odour (Dennstedt. 
JB. 22, 1924). PicratoB'CA(NO.,)30H. [100®]) 
Shining red needles. 

METHYL-INDOLE ACETIC ACID^. Mkthyl- 

ZNDTL-ACETIC ACID. 

{In. l).METHYL.INDOLE (In. 2).CAEB- 
OXTLIG ACID C,oH„NOa le. 

C.H 4 <^^^C.C 0 ,H. ScatoU ($)-carboxylic 

acid [166®]. Formed by saponifying with alco- 
holic potash its ether which is obtained by boil- 
ing with alcoholic hydrogen sulphate (10 p.c.), 
the phenyl-hydrazide of ethyl-glyoxylio ether 
CH),.CHa.C(N 2 HPh).CO..H (Wislicenus a. Arnold, 
B. 20, 8396 ; A. 246, 335). Formed also by heat- 
ing 'hcatole with sodium in a current of CO.^ at 
240® (Ciamician a. Magnanini, O. 18, 61;*B. 
21, 672, 1927 ; Rend. Accad. Line. [4] 4, 740). 
Thin white needles (from boiling water), v. 
sol. alcohol and benzene, v. si. sol. water. Its 
alcoholic solution is coloured deep red by 
FeCl,. On heating above 1G5® it is split up 
into COj and scatole [96®]. — AgA': white powder, 
insol. water. 

Ethyl ether 'Eiik!, [134®]. Needles (from 
alcohol), insol. water, y. e. sol. benzene and 
ether. 

(In. 1) -Methyl-indole carboxylic acid 

Scatole (a)‘Carhoxylic acid. [164®]. 
(Possibly identical with the preceding acid). 
Occurs among the products of the putrefaction 
of serum-albumen, and of muscular tissue (H. a. 
E. Salkowsky, B. 13, 191, 2217 ; H. 8, 23 ; 9, 
8). Small plates (from benzene). Decomposed 
on heating above its melting-point into COj and 
scatole. y. si. sol. cold water, v. sol. alcohol and 
•ether, m. sol. benzene. FeCl, colours its dilute 
solution (containing HCl) violet on boiling. 
Nitrous acid colours its dilute solution cherry- 
red, and presently gives a pp. Bleaching powder 
colours a dilute solution, acidified by HCl, purple; 
this reaction, and that with nitrous acid, are not 
exhibited by (In. l)-indolo (In. 2) -carboxylic acid. 
— AgA'. Sparingly soluble pp. 

(In. 2) Methyl-Indole (In. l)-carboxylio acid 
.C.CO^H 

^ • Methyl-ketole carboxylic 

\NH.CMe 

acid. [172®] or [183®]. Prepared by heating 
(In. 2) -methyl-indole (10 g.) mixed with sodium 
(3*6 g.) in a current of dry CO, first at 235® and 
finally at 816® ; the unaltered mt^hyl-indolo is 
removed by steam distillation, and^the acid ^re- 
crystallised from acetone (Ciamician a. Mag- 
nanipi, O. 18, 60 ; B. 21, 672 ; Bend. Accad. 
Line. [4] 4, 740). White crystalline potwder, 
compl^ly decomposed at its melting-point into 
CO, and methyl-indole (methyl-ketole) ; this dVj- 
composition is partially effected by merely boil- 
ing the aqueous solution. SI. sol. water and 
benzene, v. sol. alcohol Ad acetone. It give? 
white pps. with lead and mercuric salts, and a 


green pp. with a onprio salt.— -AgA'rf white eryi- 
talllne pp. 

(In. 3)-Methyl.indole (In. l)-oarboxylic acid 
Obtained by 

heating the phenyl-methyl-hydrazide of pyruvic 
acid (1 pt.) with 10 p.c. aqueous HOI (16 pts.) 
on the water-bath (E. Fischer a. Hess, B. 17, 
659). White needles, v. sol. hot alcohol, ether, 
and benzene, si. sol. hot water, nearly insol. 
cold water. Its solution *in H,S 04 is red. By 
prolonged heating at its melting-point it is split 
up into CO, and (In. 3) -methyl-indole. Beadily* 
oxidised by KMn 04 . alkaline solution of Br 
or Cl oxidises it to methyl-i|/-isatin and 00.,. 

(B. 4)-Mothyl-indole (In. 2)-carboxylic acid 
CH : 0H.C.CH... 

I II '^0.00.,H. [171®]. Formed by 

CH.OMe.C.NH/ 

saponifying with alcoholic potash its ethyl ether 
which is obtained by heating the o-tolyl-hydra- 
zide of pyruvic ether (1 pt.) with ZnOl, (1 pt.) at 
220® (Raschen, A. 239, 228). Needles (from 
water), v. sol. alcohol, ether, and HOAo. 

(B. 2)-Methyl-indole (In. 2)-carboxylic acid 
CMc:CH.C.CH. 

1 II ^C.COfi. [228®]. Formed from 

CH :CH.O.Nn/ 

its ethyl ether which is obtained by heating the 
jp-tolyl-hydrazide of pyruvic ether with ZnCl, at 
220° (Raschen, A. 239, 228). Needles (from 
water), m. sol. hot water, v. sol. alcohol, ether, 
chloroform, and HOAc. Decomposed on fusion 
into CO, and (B. 2) -methyl- indole. 

Ethyl ether EtA'. [160®]. Colourless 
needles or plates. 

(In. 2, 3).Di.methyl-indole (In. l)-carboxylio 
acid 0„H„N0, U. 

[185®]. Formed by saponifying its ether which 
is obtained by heating the phenyl-methyl-hydra- 
zide of acetoacetio ether with ZnCl, (Fischer, 
B. 19, 1669 ; Defeen, A. 236, 167). Six-sided 
plates, m. sol. hot alcohol and chloroform, si. 
sol. water, ether, benzene, and ligroin. Splits up 
at 200® into CO, and (In. 2-d)-di-methyl-indole. 
The Na salt is insol. cone. NaOHAq. ^The Ag 
salt is insol. NH,Aq. Colours pine wood. 

Ethyl ether EtA'. [95®]. Colourless 
needles (from alcohol-ligroin)^' v. sol. alcohol 
ether, benzene, and chloroform, d. sol. ligroin. 

(B. 4, In. 3) -Di-methyl indole (In. 2)-carb- 
oxylic acid C„H.,NO, i.e. 

CH;CH.O.CH v 

I II ^C.CO,H. [210®]. Foynedby 
CHiCMe.C.NMe/^ 

warming the o-tolyl-moth^jrl-hydrazide of pyruvic 
acid (1 pt.) with phosphoric acid (20 pts. of S.Q. 
1*17) on 'the water-bath (Hegel, A. 202, 220). 
Colourless needles (from benzene), v. e. sol. 
alcohol. Splits up on heating into CO, and the 
corresponding di-methyl-indole. When its alka- 
line solution is warme(J with NaOCl and the 
product heated with water there is formed di- 

methyl^-igatin O.H,Me<^^g>CO [167“]. 

(B. 2, In. 3) -Di-methyl-indole (In. 2)-oarb- 
CMe:CH.C.CH . 

oxylio acid I |1 Vl.CO,H. [221®]. 
OH :OH.C.NMe^ 

Formed by warming the jp-tolyl-methyl 
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Bide of pTniTio acid (1 pt.) with HOI (20 pts. of 
10p.o.)» tne add being ppd. (Hegel, if. 232, 216). 
Needles (from hot alcohol), si. sol. ether, sol. hot 
benzene, chloroform, and glacial HOAc, insol. 
ligroin. Forms the corresponding di-methyl- 
indole on heating. A niutral solution of its Na 
salt gives with NaOCl a yellow crystalline pp. 
[186°], which on boiling with water is changed 

to di-methyl-ifr-isatin 0«H3Me<^^^^C0 crys- 
tallising in red needles [148'’]. 

• METHYL-INDONAPHTHENE C,oH,o t.e. 

Methyl - indent. (20C“) 

(Boser) ; (201°) (Von Pechmann, B, 16, 516). 
Formed by distilling methyl-indonaphthene car- 
boxylic acid with soda-lime (Boser, A. 247, 159). 
Transparent highly refractive liquid, smelling 
somewhat like naphthalene. Absorbs oxygen 
from the air, becoming gummy. Od heating 
with cone. HClAq it also becomes gimmy, and 
H2SO4 has a like effect. By heating with HIAq 
at 180° it is converted into a solid body, fusible 
under water, v. sol. ether, si. sol. alcohol. 

Picric acid compound 
0 ,oH,oO«H 3(N02)30H. [70°]. Unstable orange 

powder (Von Miller, B, 23, 1882). 

METHYL-INDONAPHTHENE CARBOXY- 

UC ACID 0„H„0, t.e. 

* Dihydrmaphthoic * acid. [200°]. Formed by 
gently warming benzyl-acoto-acetic ether (1 pt.) 
with cone. (7 pts.), and pouring the pro- 

duct into water (Von Pechmann, B. 16, 616; 
Boser, B. 20, 1674 ; A. 247, 158). White needles 
(from alcohol), almost insol. water, m. sol. hot 
alcohol and ether. Crystallises from glacial 
acetic acid in prisms (containing HOAc). May 
be distilled with slight decomposition, but when 
boiled for a long time it splits up into COjj and 
methyl-indonaphthene. On oxidation it yields 
phthalic acid. « 

Methyl ether ^ Me A'. [78°]. Small needlea, 
T. sol. alcohol and ether. 

Di - bromide O.H4<™®^^CBr.COjfl. 

[216°]. Formed by exposing the acid to bromine- 
vapour. White crusts (from ether). On warm- 
ing with HOAp it gives off HBr and leaves 

f246°], which formu a 

methyl ether melting at 100°. 

Methyl ether 0,oH„BrjjCOjjMe. [167°]. 
White needles, si. sol. methyl alcohol. 

METHYL-INDONAPHTHENE DIHYDBIDE 
CARBOXYLIC ACID C„H, A 

Methyl-hydnndo^ 

naphth&ne* carboxylic acid. [80°]. (300°-310°). 
Formed by the action of sodium-amalgam on an 
alkaline solution of methyl-indonaphthene carb- 
oxylic acid (Boser, B. 20, 1674; A. 247, 166). 
Small needles (from ^ot water), v. sol. alcohol 
and ether, scarcely volatile with steam. On con- 
tinued heating above 310° it becomes viscid, but 
the crystalline acid is reproduced on treating 
this viscid mass with alkalis .--AgA' .— Ba A', 2aq : 
needles (from alcohol), v. sol. water. 
MXTkn-INDONAFHTHOQDlNONE 


hydrindene. [86°]. ( 0 . 160° at 18 mm.). Formed 
by the action of sodium on a mixture of ethyl 
propionate and phthalate ^islicenus a. Edtzle, 
A. 262, 80). Blunt pyraimds (from alcohol) or 
needles (from light petroleum), sol. ether and hot 
water. The sodium derivative 0|oH,NaOt 
crystallises in small dark-red prisms. 

Di-oxim [im. 

Needles, sol. alcohol, ether, alkalis, and HOAo. 
Mono -phenyl- hydra side 

[1C4®]. Crystals, T. 

sol. ether and benzene. Forms a green solution 
in HOAo. 

Di-methyl-indonaphthoqainone 0,,H,30a i.e. 
C.H,<^>CMo,. [108°]. (0. 250°). Formed 

by heating methyl-indonaphthoquiAone with 
Mel and MeOH at 100° (W. a. K.). V. sol. al- 
cohol, ether, and benzene. 

Phenyl -Jiy dr azide 

[18d°-187°]. Slender 

yellowish prisms (from alcohol), sol. ether and 
HOAc. FeClg colours its solution in H2SO4 in- 
tensely dark green. 

METHYL INDOPHENINE v. Indophenine. 
METHYL-INDYL ACETIC ACID 0„H„NO, 

U. C,H4< % • [195°-200°]. 

^NH.CMe 

Formed by warming the phenyl-hydrazide of 
acetyl-propionic (levulic) acid with ZnCl, at 
125° (E. Fischer, B. 19, 1565 ; A. 236, 149). 
Colourless plates, si. sol. hot water and chloro- 
form, m. sol. ether, v. sol. hot alcohol, v. e. sol. 
acetone and hot HOAc. Nitrous acid yields a 
nitrosamino. At 225° it is split up, slowly into 
CO2 and di-methyl-indole. Its picric acid com- 
pound crystallises in slender dark-red needles. 
Di-methyl-indyl-acetio acid Ci^HisNO, %.b, 
yCK.,.COJEL 

0^.< % . [188°]. Formed by 

^Me.CMe 

saponification (by alcoholic KOH) of its ether, 
which is obtained by warming the ijhenyl-methyl- 
hydrazide of acetyl-propionic etlaer with ZnCl, 
(Fischer, B. 19, 1568; Begen, A. 236, 158). 
Colourless plates, si. sol. water, ether, and benz- 
ene, V. sol. alcohol and chloroform. Its alkaline 
salts are v. e. sol. water, but ppd. on addition of 
caustic alkalis. A^ 210° it is split up into CO, 
and (l7i-l,2,3)-tri-methyl-indole. Does not give 
the pine-wood reaction. 

METHYL INDYL KETONE v. {ff)-AcetyU 

INnOLE. 

(In. 1) METHYL-INDYL METHYL KETONE 
0^,H„NO i^, 0.H4<^^^0.C0.CH,. Acetyh 

scatole. [Vf8°]. Formed by heating (In-1)- 
mcthyl-indole (scatole) (1 g.) with AcCl (10 g.) 
and ZnOlg (^ g.) (Magnanini, O. 18, 99 ; B. 21, 
1938). Long needles (from dilute alcohol), insol. 
cold water, v. sol. hot alcohol and acetone, m. 
sol. ether. Volatile with steam. Not affected 
by KOHAq, but cono. HCl forms scatole. Hot 
cone. Hi,S04 gives a purple solution. 

Fiorate [156°]. Yellow needles, si. solt 
oold, V. sol. hot, benzene. 
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Oiei»OA<NHV-0(NOH)OHr [U9®]. 
pmitll needleSi decomposed by wids and alialis, 
xeproducing the keton6. 

(In. 2).Methyl-iiidyl methyl ketone 
XO.CH, 

AcetyUmethyhketole. 

. OMe 

[196°]. Formed by heating (l7i-2) -methyl-indole 
(methyl-ketole) (1 pt.) with Ac^O (6 pta.) and 
NaOAc (1 pt.) lor six hours with invented con- 
denser (Jackson, B. 14, 879 ; Fischer, A, 242, 
379). Colourless needles (from acetone), si. sol. 
water, v. sol. alcohol and hot benzene. Dissolves 
in HClAq. Not decomposed by boiling NaOHAq, 
but boiling cone. HClAq regenerates the ketone. 
KMnOf oxidises it to acetyl -amido-ben zoic acid 
(Magnanini, O. 18, 97). 

PhenyL-hy dr azide Cj^H^Ng %.e. 
.C(NgHPh).CH, 

. [0.136°]. Formed 

^NH . CMe 

by heating the ketone with phenyl-hydrazine 
hydrochloride and NaOAc. Colourless plates, 
m. sol. hot benzene, v. si. sol. petroleum-ether. 
DI-METHYL-INOSITE V. Dambonite. 
METHTL-IODAMINE v. Mktbylamine. 
METHYL IODIDE CHjI. lodo-meOuine. Mol. 
w. 142. (42-8°) (Dobriner, A, 243, 23) ; (42-3°) 
(Perkin, 0. J. 45, 459) . S.O. g 2-3346 (D.); 2-2852 ; 

2-2529 (P.). S. -008 at 15° (Bardy a. Bordet, 
A. Ch. [5] 16, 569). C.E. (0°-10°) -00118 (D.). 

5. V. 64-1 (Lossen, A. 254, 69) ; 64-8 (Bamsay) ; 
M.M. 9-009 at 19-5°. H.F.p. (gas) + 3420. H.F.v. 
(gas) 2840 (Thomsen, Th.). Obtained by dis- 
tilling phosphorus (1 pt.) with iodine (8 pts.), 
dissolved in moist methyl alcohol (14 pts.), or 
phosphorus (00 g.) with iodine (1000 g.) and 
methyl alcohol (500 g.) (Dumas a. P61igot, A, 
16, 80 ; Pierre, A. 56, 147 ; Landolt, A. 84, 44 ; 
Hofmann, C. J. 13, 69). Prepared also from red 
phosphorus (10 pis.), MeOH (35 pts.), and I 
(100 pts.) (Personne, J, 1861, 607 ; Butlerow, B. 

6, 561), and from KI, MeOH, and gaseous HCl 
(Do Vrij, J. 1857, 441). The distillate is washed 
with water and rectified over CaClg and lead oxide. 
Colourless, slightly combustible liquid. Not at- 
tacked by gaseous HCl. 

Reactions. — 1. Chlorine converts it into 
MeCl.— 2. Wlien heated with zinc it forms 
IZnMe. The moist copper-zinc couple forms 
methane (Gladstone a. Tribe, G. J. 26, 682).— 

8. When heated with alloys^ of K or Na with 
As or Sb it yields methides of arsenic or an- 
timony.— 4. With Mg and A1 it forms meth- 

f ides. — 6. When heated in a sealed tube with 
aqueous NH, it forms mono-, di-, and tri-methyl- 
amine and NMeJ.-6. With EtOH at 125° it 
forms EtI and MeOEt (Busse a. Kraut, A. 177, 
272).— 7. Heated with water (16 pts*) at 100° it 
is converted into methyl alcohol (N^ederist, Jt 
196, 860).— 8. With H„S and water it forms 
MeI(H,S)2 23aq (Forcrand, A. Ch. [6] 28, 21).— 

9. Sulphur at 160° to 190° forms SMe^I s.nd 
other products (Klinger, B. 10, 1880). 

Hydrate (Mel)gaq. [-4°] (F.) ; [4-8°]^] 

(Villard, C. B. Ill, 186). Formed by passing a 
current of moist air through the iodide (Forcrand, 
0. B. 90, 1491). 

KSTHYL-IOBOEOBH v. TBi-xoDO-irBAin. 


HETHTL-IBATIC AQJB v. Isatzo^oxB* 

ME THYL -ISATIH v. Isatxn. 

METHTL-ISATOXG acid 17. IsAToio Aoxo, 

METHYL-ISATOID v. Isatoid. 

METHYL-ITACONIC ACID Ofift,. [166«J. 

A product of the distillation of methyl-paraconio 
acid (Frankol, A. 255, 87). Formed also by 
heating a solution of methyl-citraoonic acid at 
160° in sealed tubes. Prisms, sol. water, insoL 
chloroform. When distilled it partially car- 
bonises, and is partially ^converted into the 
isomeric methyl-citraconio acid. Nitric acid ^ 
appears to convert in into methyl-mesaconic 
acid [195°]. Sodium-amalgam reduces it to 
ethyl-succinic acid. — BaA^' Jaq. — CaA^' aq. — 
Ag-A". # 

TETBA-METHYLIDM HYDBOXIDS 
Methylo-hydroxide of TBrMKTHYiiAMiNB. 

DI-METHTL-KETINE is Tstba-iiethtl- 

PTRAZINE.!! 

DI-ME1^L-K£T0L v. Methyl-oxtbthtii 

KETONE. 

METHYL-KETOLE v. {In. 2)-Mbthyl- 

INDOLE. 

DI-METHYL-KETONE is Acetone. 

Di-methyl di-ketoue C^HgOg i.e. 
CHs.CO.CO.CHg. Di-acetyl. (88°). S.G. 

•9734. S. 25 at 16°. Formed by heating its 
dicarboxylic acid (kotipic acid) either by itself 
or with dilute HjSO^ (FUtig, B. 20, 3179 ; A. 
249, 200). Formed also from its mono-oxim 
(nitroso - methyl - ethyl - ketone) by successive 
treatment with NaHSO, and dilute acid : 
CH,.CO.CMe:NOH + H^SOg+HjO 
«=CHs.C0.C0Me + NH4S04H (Von Pechmann, 
B. 20, 3162). Most easily prepared by saponi- 
fying methyl-aceto-acetic ether with dilute (3 
p.c.) alkali, treating the product with NaNO, 
and HjSO^, removing alcohol by distillation, 
adding dilute H^SO, (20 vols. of 16 p.c.), and dis- 
tilling with steam (Von Pechmann, B. 21, 1411). 
Yellow mobile liquid, smelling like acetone and 
quinone, miscible vAxh alcohol and ether. De- 
composed by alkalis or hot alkaline carbonates. 
Forms metallic derivatives of trimethyl -glyoxal- 
ine with ammoniacal solutions of silver nitrate 
and of cuprous chloride. With alcohol it forms 
an unstable compound C4Hg022H0Et, boiling 
at 75°. With water it forms a crystalline hy- 
drate (C4H0O.J, 2aq, insol. water, alcohol, and 
ether. Yields a very unstable compound with 
SO*. Combines with NaHSO,. 

Reactions.—l. With HCy it forms the nitrile 
of di-oxy-di-methyl-succinic acid. — 2. Bromine 
dissolved in CS, ^orms a di-bromo- derivative 
C4H4Br20, [117°]. — 8. Ammonia forms tri- 

< N:CMo 

I [133°] (271°)* 
N;CMe 

4. Wlien warmed with o-tolylene-diamine acet- 
ate it is converted into tri-methyl-quinoxaline 

0,H4Me<^^;QjJ^, which crystallises from light 

petroleum in prisms [91°^J (270°).— 6. Aniline 
forms the anilide PhN:CMe.OMe:NPh, which 
crystallises from alcohol in lustrous sulphur- 
yellow scales [133°], v.sol. ether, m. sol. alcohol, 
insol. water.— 6. On adding dilute aqueous 
NaOH or NajCO, to an aqueous solution of the 
diketone until it becomes oolonrless, then Srt 
once acidifying with dilute BsS04 and extract* 
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ing with the product is di-methyl-quino- 
gen OH,.v}O.CMe:GH.CO.GO.OH,, a yellowish 
bitter syrup, which forms a phenyl-hydrazide 
OgHjolN^Ph), [206®], and is converted by excess 
of i&ali into p-xyloquinone. — 7. Heated with 
an aqueous solution of urea it forms di-methyl- 
glycolurite 0,H,oN40j^ranchimont a. Elobbie, 
B, T. O, 7, 261). — 8. Reduced in alkaline solu- 
tion to a product (CH3.CO.GH(OH).CHa ?), which 
instantly reduces Fehling’s solution in the colc^ 

Mono-oxim 43Ha.CO.C(NOH).CH,. Iso- 
nitroso-methyl-ethyl-hetom, [74°]. (186°). 

VJD. 8*61 (calc. 3*49). Formed by treating 
methyl-aceto-acetio ether (1 mol.)* with aqueous 
EOH (3 mols.), followed by nitrous acid (V. 
Meyer a. Zdblin, B, 11, 322). Prisms (from 
chloroform) or plates (from water), v. e. sol. 
alcohol, ether, and chloroform. Decomposed 
by heating with dilute HClAq at 140° into am- 
monia and acetic acid. Boiling cone. HGlAq 
yields HOAc, hydroxylamine, and a little of the 
dioxim (Schramm, B. 16, 177). By^boiling with 
dilute H2SO4 it is split up into hydroxylamine 
and the diketone (Von Pechmann, B. 20, 3213). 
Treatment with aqueous NaHSOj and dilute 
H2SO4 also forms di-methyl diketone (Von Pech- 
mann, B. 20, 31621. Alkaline KjFeCy^ oxidises 
it, even in the cold, to acetic and nitrous acids 
^utknecht, B. 12, 2290). On reduction by 
SnGl, and HCl, followed by removal of tin by 
HjS and addition of alkali, tetra-metbyl-pyrazine 
is obtained. But if the solution is allowed to stand 
when acid another base is got (Braun, B. 22, 
669). 

Methyl ether of the mono-oxim 
OH,.CO.G(NOMe).GH,. (125° uncor.), Golour- 
less oil, lighter than water (Geresole, B. 16, 
834). 

Bi-oxim GH3.G(NOH).G(NOH).GH2. Me- 
thyl-ethyl-acetoximic acid, [234°]. Formed 
by the action of hydroxylamine on the mono- 
oxim (Schramm, B. 16, 179 ; Auwers a. V. Meyer, 
B. 21, 8627) or on the dilictone (Fittig, A. 249, 
204). Small colourless needles, insol. water, v. 
sol. alcohol and ether. May be sublimed. 

Oxim-phenyl-hy dr aside 
0H,.0rN0H).0(N2HPh).GH,. [168°]. Formed 

from tne oxim and phenyl-hydrazine (Von Pech- 
mann a. Wehsarg, B. 21, 2997). Large crystals 
(from alcoholV Its solution in H2SO4 is coloured 
bluish-violet by FeGl,. 

Phenyl-hy dr aside 

CH,.OO.G(N2HPh).GH,. [133°]. Formed by 
running a solution of diazobenzene chloride 
into one of methyl-acetoacetic acid, the reaction 
being completed by adding a solution of NaOAo 
(Japp a. ^ingemann, B. 21, 649 ; A, 247, 218; 
von Pechmann, Bk 21, 1411). Yellow tables 
(from benzene). Forms a yeUow* solution in 
cone. E4SO4. • 

Bi-phenyl-di-hy dr aside 
OH,.0(N2HPh).G(N2HPh).GH,. [243°] (Japp) ; 
[239°] (Fittig). Formed by treating the mono- 
phenyl-nydrazide wi4h phenyl-hydrazine (Japp, 

A. 247, 218), or by the action of phenyl-nydra- 
aine on an ethereal solution of di-methyl di- 
ketone (Fittig, A, 249, 203; Von Pechmann, 

B. 20, 8164). Formed also by heating the 
j^etiyl-hydrazide of pyruvic acid (Japp a. 
Blingemann, B. 21, 660). Yellowish needles, 
llnuNit insol. water, alcohol, and ether, el. sol. 


onloroform, m. sol. acetone and hot benzene. 
Dissolves in cold cone. H2SO4 forming a brown 
solution, which after soine time becomes dirty- 
wine red, appearing greei^ in thin layers. E2Gr20, 
in HOAc oxidises it to the * osotetrazone ’ 
GH3.G:N.NPh 

I I , which crystallises in matted red 
GH3.0:N.NPh 

needles [169°], insol. water, sol. chloroform and 
benzene, m. sol. ether, si. sol. acetone and alco- 
hol, almost insol. flOAo. This * osotetrazone * 
is reduq^d to the original diphonyl-dihydrazido 
by warming with phenyl-hydrazine. HGl con- 
verts the ‘ osotetrazone * into an * osotriazone * 
GH,.G:Nv 

I >NPh, which is a very weak base, 
GH,.C:N'^ 

[36°], (0. 266°), insol. water, sol. alcohol and 
ether (Von Pechmann, B. 21, 

DI-METHYL-DI-KETONE 
ACID GaHA i.e, GO2H.GH2.GO.GO.GH2.CO2H. 
Di-keto-adipic acid, Ketipic acid, Ketipatio 
acid, Oxalyl di-acetic acid. Obtained by warm- 
ing its ethyl ether with cold cono. HClAq (Fittig 
a. Daimler, B. 20, 203 ; A, 249, 183). ‘White 
amorphous powder, insol. or v. si. sol. cold water, 
alcohol, chloroform, GS2, benzene, and petroleum- 
ether. On heating alone or with dilute H2SO4 it 
is converted into dimethyl diketone. 

Ethyl ether EtjA". [77°]. Prepared by 
warming oxalic ether with chloro-acetic ether 
and amalgamated granulated zinc at 80° for 
three days. The mass is extracted with water 
and the insoluble portion treated with dilute 
H2SO4, and the solution so obtained extracted 
with ether. The ether is distilled off, and the 
ketipic ether left recrystallised from alcohol 
(Fittig a. Daimler). Formed also by the action 
of NaOEt and oxalic ether on acetic ether (Wis- 
licenus, B. 20, 689 ; A, 246, 328). Colourless 
plates or prisms, insol. cold water, v. sol. ether 
and chloroform, m. sol. hot alcohol, benzene, 
and CS2. Decomposed by boiling water. FeCl, 
colours its alcoholic solution deep red. 

Reactions, — 1. Bromine added to a warm 
solution of the ether in GSj forpis 
C02Et.CBr2.C0.C0.CBr2.C02Et [119°], which if 
converted by ammonia into oxamide and di- 
bromo-acetamide [166°]. Bromine added to a 
solution of ketipic ether in cooled CS, forms 
CO2Et.CHBr.CO.CO.CHBr.CO2H, which is de- 
posited in colourless plates [70°]. — 2. Chlorine 
passed into a boiling solution of the ether in 
chloroform forms C02Et.CCl2.CO.CO.CCl2.COjEt 
[93°], which is rfso produced by chlorinating 
di-oxy-quinone dicarboxylio ether (Bdniger, B. 
22, 1286).— 3. Phenyl-hydrazine forms a phenyl- 
hydrazido 

C02Et.CH2.C(N2HPh).C(N2HPh).CH2.C02Et 
crystallising from chloroform in light-yellow 
needles [160°- 180°]. 

t DI-MEiSYL-KETOXIM v, Aoetoxim. 

METPftrL-LEFIDONS v, Oxx-DiiiaTBXXi- 

QUINOLINE. 

•METHYL-PABA-LETJCAKILINES u. MetbyIi* 

TRI-AMinO-TBI-PHENYL-METIIANBS. 

METHTL-LVTIDONE o. Oxt-tbz-bcbthyXi* 
pteidinb. 

METHYL-FSEDDO-LirTXDO-BTYSIL v. Oxv- 

TBI'METHTL-PTBIDINB* 
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BI.1CETHYL.MALE10 AOIB OAO 4 

COJ3.,OUe:OUe.OO.fi. Pyrocinchonio ctcid, 
DUmethylfumaric add. Di-methyUethylens 
di-carboxylic acid. Bi^ylene dicarboxyUc acid. 

Formation. — 1. Its anhydride is formed by 
the dry distillation of oinohonio aoid 
(Weidel a. Schmidt, B. 12, 1151 ; Weidel a. Brix, 
M. 3, 608), — 2. The anhydride is formed by dis- 
tilling the mother-liquor from the preparation 
of terobio acid by oxidation of turpentine with 
HNOj (Boser, B. 16, 1318). — 3. By heating the 
lactone OH3.C(CO;jH).CH(CO,H).CH,.CO,at 180° 

I O I 

(Bach, A. 234, 39).— 4. Together with di-chloro- 
di-methyl-succinio acid 

CO55H.COlMe.CClMe.CO2H by the action of re- 
duced silver upon di-a-chloro-propionio acid 
(Otto a. Beckurts, B. 18, 826).— 6. By the action 
of reduced silver upon di-chloro-di-methyl-suo- 
cinio acid fO. a. B.).— 6. The anhydride is 
formed by treating either * anti ’ or * para * di- 
methyl-succinic acid in the fused state with 
bromine (Bischoff a. Voit, JB. 23, 646). 

Properties.— The free acid is unstable; on 
adding* an acid to its salts the anhydride is at 
once ppd. The sodium salt gives a dark-red 
colouration with FeCl^, and crystalline pps. with 
Pb(N03)2 and HgCl,. 

Salts. — NagA^^aq ; white crystalline solid. 
— NajA'^l^aq. — CaA": small needles, less sol. 
hot water than cold (Boser).— CaA"aq : small 
white plates (0. a. B.).— BaA"; white glistening 
plates, more sol. cold water than hot. — ^Ag^A" ; 
sparingly soluble pp., decomposed on heating 
into AgaO and the anhydride. 

Methyl ether MejA". Colourless oil. 

Ethyl ether {2i0% Oil. Formed 

by treating the anhydride with alcohol and HCl. 

CMe.CO. 

Anhydride || >0. [96°]. (223°). 

CMc.C0/ 

V.D. 4*2 (calc. 4-3). Formed as above. Crystal- 
lises in glistening white Icatlcts or trimetric 
tables (from water); a:6:c = ’626:1:1-621 or 
•201: •332:1, V. sol. alcohol, ether, and benzene, 
sl. flol. cold water. The aqueous solution is acid 
and has a sweet but burning taste. Volatile 
with steam. Beadily sublimes. Not attacked 
by HNO,. Chromic acid mixture oxidises it to 
acetic acid and COj. Beduced by sodium- 
amalgam to s-di-methyl-succinic acid [194°] and 
two isomeric acids [241°] and [120°], the last 
acid being methyl-cthyl-malonic acid (Otto a. 
Bdssing, B. 20, 2736). Cone. HIAq at 220°, and 
zinc filings in water or ammoAia also reduce it 
to s-di-methyl-succinic aoid. The anhydride is 
not attacked by PCl^ or AcCl. It is dissolved by 
aqueous alkalis, forming the sodium salt of the 
acid. Potash fusion yields oxalic acid. By heat- 
ing with bromine and water at 100° there is 
formed di-bromo-acetic acid. When it is dissolved 
in benzene and shaken with phenyl-hydrazine* 
in the cold the anhydride forms the (^impound 
CH,.C(CO.N2H2Pii):CMe.CO.O.N2H,Ph, which, 
when shaken with HClAq, regenerates the an- 
hydride, but when heated at 115° yields 
CMe.CO.NH 

phenyl-hydrazine, and |i | [129°], which 

CMe.CO.NPh 

•jystfdlises from dilute alcohol in yellow mono- 
oUnic prisms, and yields di-methyl-maleio aoid 


wnen warmed with EOHAq or MOJAq (Otto A. 
Holst, /.pr. [2] 42, 67). 

CMe-COGl 

Chloride || . (220°-230°). Formed 

OMe.OOCl 

by the action of PCI5 on the anhydride (0. a. H.}. 
Yellow oil. When acted upon by the Na salt it 
yields the anhydride. NH3 converts it into the 
imide. Phenyl-hydrazine forms the compound 
CIMe.COv 

j| >N.NHPh [187°] fisomerio with the 
OMe.CO/ 

body melting at 129° {v. supra). 

CMe.COv 

Imide I| >NH. [118°]. Formed by 
CMe.CQ/ 

heating the anhydride with alcoholic NH,. Tri- 
clinic plates, m. sol. hot water, y. sol. alcohol. 
May be sublimed.— ’^B'aHjPtCl,. 

' CMe.COv 

Anilide \\ >NPh. [96°]. Formed 
CMe.CO'^ 

by heating the anhydride with aniline at 180°. 
Prisms (from alcohol). 

METHYL-MALONIC ACID 0,H„0, i.e. 
CHs.CH(C 02H)2. Iso-sliccinic acid. Mol. w. 
118. [130°]. H.C.V. 366,100. H.C.p. 364,800. 
H.F. 218,200 (Stohmann, Kleber, a. Langbein, 
J. pr. [2] 40, 207). S.H. (0°-60°) -3372 (Hess, 
P. [2] 35, 410). 

Formation. — 1. By decomposing o-oyano- 
propionio acid with potash (Wichelhaus, Z. 1867, 
247 ; Byk, J. pr, [2] 1, 19).— 2. From sodium- 
malonio ether and Mel (Ziiblin, B, 12, 1112). 

Preparatio7i. — By acting on potassium a- 
bromo-propionate with pure aqueous KCy, and 
saponifying the product by boiling with aqueous 
KOH (Cohn, A. 251, 336). 

Properties.— liong prisms or tables (by sub- 
limation). Decomposed on distillation into CO^ 
and propionic acid. FeClg gives no pp. in neu- 
tral solutions. Funfing HNO3 decomposes it 
into tri-nitro-ethane, CO^ and acetic acid (Fran- 
chimont, B. T. C. 6, 281). Electrolysis of a con- 
centrated solution of its potassium salt yields 
hydrogen, CO3, and oxygen. 

Salts .— NaHA"iaq.— Na55A"2aq.— KHA'\— 
K55A"aq. — CaA"^aq. — CaA"aq. Solubility : 
Miezynsky (M. 7, 269).— BaA" 2a4. — ZnA" 3aq. 
— PbA"^aq. — Ag^A": heavy granular pp. 
gradually becoming crystalline. 

Methyl ether Me^A". (179°). S.G. 1* 
1-107. When treated with HNO, (S.G. 1*6) it 
gives a small quantity of CU,.C{NO.J(CO;5Me)2. 

Ethyl ether Et.,A". (196-6° cor.) (Kres- 
townikolf, B. 10, 409) ; (199°) (Perkin, C. J. 46, 
610). S.G. f? 1-021 (Conrad'a. Bischoff, A. 204, 
146);ifl-02':3;|| 1-0130 (P.). 

Di^amide CH3.CH(CO.NH2)3. [206°]. 
Formed, together with methyl carbonate, by 
treating the compound CH3.C(N055)(C08Me)a {v. 
supra) with ammonia (Franchimont, P. T. 0» 8, 
286). ^ V. sl. sol. alcohol. ' 

Di-methyl-di -amide 
CH3.CH(CO.NHMe)a. [164°]. Formed by the 
faction of methylamine on the ether (Franohi- 
mont, B. T. C. 4, 204). Small needles (from 
benzene), y. sol. water and alcohol, sL sol. ether 
and benzene. Fuming HNO, decomposes it| 
forming COg and N^O. 
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IM<me|h7l.maloia« acid CMe.^00^)., 
tiepyrotartario aeid. Mol. w. 182. [186°]. 

H.O. 616,300. HJ. 230,700 (Stohmann, Klebor, 
». Langbein, J.pr. [2] 40, 208). S.H. (0»-60“) 
■810 (Hess, P. [2] 36, 410). 

Formation, — 1. Bji heating brorao-isobutyrio 
acid with KCy and decomposing the resulting 
nitrile with potash or HClAq (Markownikoff, B, 
B, 1440 ; i4. 182, 324). — 2. By boiling di-methyl- 
barbiturio acid with potash (Conrad a. Guthzoi^ 
B, 14, 1644).— 3. ^rom methyl-malonio acid, 
NaOEt, and Mel (Thorne, C. J. 39, 643).— 4. By 
oxidising )8-acetyl>di-o-methyl-prppionio acid 
with nitric acid (3 pts. of S.G. 1*4 and 1 pt. 
water) (Anschutz, A. 247, 105). 

Properties. — Transparent four-sided mono- 
clinic prisms, si. sol. alcohol, v. sol. water and 
ether. Sublimes in white needles, even at 100 \ 
Split up on molting into CO^ and isobutyrio 
acid. Not attacked by boiling dilute^NOg, and 
scarcely at all by boiling chromic a^id mixture. 

Salt^. — •‘NaoA" : small elllorescent needles, 
si. sol. water. — ‘‘BaA": stellate groups of thin 
needles. — “CaA'': nodules, m. sol. cold water, 
deposited on warming its solution. — ’‘MgA'': 
crystalline, v. sol. water.— PbA" ^aq : insoluble 
pp., changing to shining scales on boiling. — 
ZnA" aq. S. *68 at 24°. Monoolinio pyramids 
(Thorne).— ZnA" 3aq. S. ’94 (Markownikoff). — 
Ag^A.": small needles, insol. water. 

Ethyl ether Et,A". (194*6°) (Thorne); 
(196*6° cor.) (Perkin, C. J. 45, 611). S.G. ^ 
•9965 (T.) ; 1*0015 ; ^ *9936 (P.). M.M. 9*268 

at 14*4°. 

Amide (CH,).,C(CO.NH.,),. [197'']. From 

the ether and alcoholic NH3 at 120° (Thorne). 

Amic acid CO.,H.OMo2.CO.NH,. [85°J. A 
product of the oxidation of mcsitylic acid 

< CH2.CMe.CO2H 

I by KMn04 and n2S04 

CO.NH 

(Pinner, B. 16, 680). At 135° it decomposes, 
giving off CO.^. Boiling KT)HA(1 forms NH^ and 
di-methyl-malonic acid. The potassium salt 
KA' 2aq crystallises in prisms, v. e. sol. water, 
m. sol. alcohol. 

Di -me thyl’di -amide CMe2(CO.NHMe)2. 
[123°]. Long needles (from benzene), v. e. sol. 
water and alcohol, si. sol. ether, m. sol. benzene 
(Franchimonf, E. T. G. 4, 200). I’uming UNO., 
attacks it, forming N^O, methyl nitrate, and 
dimethylmalonic acid. 

Tetra -methyl -di- amide 
CMe.2(CO.NMe2)2* [80°]. (^76°). Long prisfiis 
(from ligroin), v. e, sol. water, alcohol, and 
benzene. Fuming HNO3 forms di-methyl- 
malonic acid and di-methyl-nitramino. 

DIMETHYL-U^ONTL-UBEA v .Di-methyl- 

BABBITUltlO AOin. * 

METHTI.-HAHDEUC ACID v. ’Methyl 
derivative of Mandblio acid and Oxy-tolyl- 

ACETIO ACID. 

Tetra-methyl-mfuidelio acid v. Oxt-duryl- 

lOBTIO ACID. 

METHTL-MELAMINE v. Methyl -cyanur- 
amide in the article Cyanic acids. , 

METHYL MBECAPTAN CH^S i.e. CHj.SH.^ 
Methyl sulphydrate. (6*8°) at 762 mra. (Klason, 
B. 20, 3407) ; (20°) (Gregory, A. 16, 239) ; 
(21*) (Obermeyer, B. 20, 2919). H.F.p. 6,960. 
H.F.y, 6,870 (Thomsen, Th,), Occurs in human 


excrement (Nencki, M. 10, 863). Obtained by 
distilling KMeSO^ with KHS. Prepared by 
diluting with ice a cold mixture of MeOll 
(500 c.o.) and HBO^ (75(kc.o.), adding (2*75 kilos, 
of) Na^CO, lOaq, and evaporating until most of 
the Na2S04 has separated. The mother-liquor 
'is mixed with a solution of potash (500 g.) in 
water (1,000 c.c.) previously saturated with H^S. 
The mixture is distilled from a water-bath, and 
the gases evolved are passed first through a 
concentrated aqueous solution of KOH (60 g.) 
and tlwn into a solution of KOH (360 g.) in 
water (700 c.c.). A small quantity of lead 
acetate is added to the last solution to ppt. H^S, 
and the methyl mercaptan is then liberated by 
HCl, dried, and distilled. The yield is fair 
(200 g. of MeSH and 40 g. of Me^S) (Klason, B. 
20, 3407). ^ i\ > 

Properties . — Thin, colourless, highly refrac 
tivo liquid with very repulsive odour. Yields a 
crystalline hydrate. 

SaltB.-IIg(SMe)2. [175°]. Obtained by 
treating HgO with MeSH, or by passing the gas 
through an aqueous solution o£ IlgCyo. V. si. 
sol. water. — Pb(SMe),;: minute tables. — Bi(SMe).,: 
minute yellow needles. — AgSMe : yellow crystal- 
line pp. 

Eeference. — Per-chloro-methyl mercaptan. 

DI - METHYL . MESIDINE C„H,,N i.e. 
OgHjiNMoa. (214°). S.G. *908. Formed by 
methylation of mesidine (Hofmann, B. 5, 718 ; 
Klobbio, jR. T. G. 6, 33). By treatment with 
H2SO4 and HNO;, (S.G. 1*5) it is converted into 
04Mo3(N0.,).,.NMeNO2 [138°].— B'-^RPtCL. 

METHYL-METHANE v. Ethanb. 

Di-methyl-methane v. Propane. 

Tri-methyl-me thane v. Iso-butane. 

Tetra-methyl-methane v. Pentane. 

METHYL - PENTAMETHENYL TBIHT. 
BRIDE DICARBOXYLIC ACID i.e. 

COJI.CH<g®<™j![^C.CO,H. [188°]. Ob. 

tainod by saponifying its ether which is among 
the products resulting from the distillation of 
di-inetliyl bulylcno diketone dicarboxylic (di- 
acctyl-aclipic) ether with KOH (Perkin, jitn., 
G. J. 57, 227, 233). Glistening needles or groups 
of plates, v. sol. hot water, alcohol, and acetone, 
si. sol. cold light petroleum, benzene, CSj, and 
chloroform. 

Emctions.—l. Its aqueous solution decolour- 
ises bromine in the cold, and on evaporating to 
a syrup it gives off IIBr. — 2. HBrAq in scaled 
tubes at 110° forma C„H,,Br, a light-brown oil, 
probably bromo-methylpentamethylene. — 8. So- 
dium-amalgam has no action. 

Salts. — ’^(NHJ.V' : gelatinous. — Ag.A"! 
heavy white pp. which darkens in daylight. — 
AgHA" : slender needles, v. sol. hot water. 

METHYL-PENTAMETHENYLYL METHYL 
KETONE JRIHYDRIDE C,H,,p i.e. 

• yCG^.CMe 

CH^^ 11 . Methyl dihydropentene 

\cH,..c.co.cn.., 

rruithyl ketoyie. (191°). Formed by the action 
of boiling alcoholic potash on di-methyl butylene 
diketoiie dicarboxylic (di-acetyl-adipic) ether 
(Marshall a. Perkin, jun., G. J. 67, 232, 244). 
Colourless mobile oil, smelling like peppermint. 
Lighter than water. V. sol. alcohol and ether. 
Readily reacts with phenyl-hydrazine. May be 
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reduced to the alcohol whence HI at 

250® yields 

Ofljim C^hJnOH). [86®]. Fonnedby’the 
action of hydroxylamme hydrochloride on the 
ketone dissolved in methyl alcohol. Thick 
colourless prisms, v. sol. alcohol, ether, acids, 
and alkalis. May be distilled with slight de- 
composition. — (C 8 H,gNO),H 2 PtCla : tufts of 
orange crystals, v. sol. boiling alcohol ; decom- 
posing at 192°. 

METHYL-METHBONIC ACID O-H.-O. U. 

< H(CH,).CH.C02H t 

I or 

(COaHjtCMe 
yOHj C(CHJ.COgH 

00^ I , Di-methyl-keto- 

\C(COgH).CMe 

pentene dicarboxylic acid, [198°]. Formed by 
heating acetc^cetic ether, sodium pyruvate, and 
AcjO at 140°, and saponifying the resulting ether 
with baryta or NaOH (Fittig, A, 250, 195). 
White needles, v. sol. HOAc, ether, hot alcohol, 
and hot water, si. sol. cold water, CSg, and benz- 
ene, almost insol. petroleum-ether. At 250° it 
is splilT up into COg and methyl-uvic acid 
OgHjoOs [98°], which on prolonged boiling yields 
vCH(CHJ.CHg XHg. CH.CHg 

I- • 


=CMe 


^CH=CMe 


oil, boiling at 119°. 

Salts,— BaA''2aq : small needles, v. e. sol. 
water.— CaA" 8aq : small prisms. — AgjA" : silky 
nodules, si. sol. water. 

Mono^ethyl ether EtHA". Obtained by 
boiling the di-ethyl ether with alcoholic potash. 
Yellow syrup, si. sol. water.— Ba(EtA") 2 aq : 
yellow gummy pp., v. e. sol. water and alcohol. — 
Ca(EtA ")2 2aq : needles, m. sol. water, v. sol. hot 
alcohol. — AgEtA" : flocculent pp., si. sol. water, 
V. sol. alcohol and ether. 

Di- ethyl ether EtA''. (280° uncor.). 
Heavy oil, miscible with alcohol and ether. 
METHYL-TETRAMETHYLENE C^Hjo U, 

OH,<^^CHMe. (o. 40”). Fonned by the 

action of sodium on aS-di-bromo-pentane dis- 
solved in toluene (Colman a. Perkin, C. J, 53, 
201). Very volatile oil. Docs not combine with 
cono. HIAq. 

METHYI-PENTAMETHYLENE i.e. 

<;^Q^OHMe? Fonned by the action of 

finely-divided sodium on ac-di-bromo-hexane dis- 
solved in toluene (Perkin, G. J. 53, 214). Oil, 
not attacked by HI. * 

METHYL - FENTAHETHYLEHE CABS- 

OITYLIC ACID C-H.gO. i.c. 

< H8.CHMe 

[ . (220°). S.G. if 10206; 

H 2 .CH.CO 2 H 

Hr0174; 10144. M.M. 6*914. Fgrmed by 

beating metnyl-pentamethylene dicarbox^ylicacid 
ft little above its melting-point (Colman a. Per- 
kin, jun., G. J. 63, 194). Colourless oil. Brom- 
ine at 110° attacks it with evolution of HBr.— 
BaA' 2 : syrup. — AgA" : white amorphous pp. 
Methyl-pentamethylene dioarbozylio acid 
yCHg.CHMe 

<.c. CH 2 C I . [176°]. Ob- 

nCH2.C(C02H)2 

tainod by boiling its ether with alcoholic potash 


(0. a. F.). Prisms (from ether), or phites (from 
water), v. sol. alcohol, ether, and hot water, m. 
sol. cold water.— AgjA' : white pp. 

Ethyl ether EtjA". (244°). Obtained 
from CHg.CHBr.CH 2 .CH|.CH 2 Br, malonio ether 
and NaOEt. Thick oil. • 

METHYL - HEXAMETHTLEKE OABB- 
OXYLIC ACID CgHj.Og i.e, 

CHg o-Toluic add 

hexahydride ? (236°). SfO. J 1-0079 ; 

1*0033 ; |g ‘9966. M.M. 7*976. Formed by 
decomposing t)ie dicarboxylic acid by heat (Per- 
kin, Jun., G. J. 63, 208, 213). It is also one of 
the products of the electrolysis of methyl-hexa- 
methylpyl methyl ketone carboxylic ether by 
alcoholic potash. Colourless oil. — AgA': white pp. 
Methyl - hezamethylene dicarbozylio acid 

C.H,.0. [147»]. 

Obtained by Jiydrolysing its ether with alcoholic 
potash (Perkin, G. J. 53, 207). Crystalline pow- 
der, V. sol. ether, alcohol, and hot water, si. sol. 
cold water. — ^AggA" : white amorphous pp. 

Ethyl ether EtgA". (c. 263°). Obtained 
from CH,.CHBr.CH 2 .CH 2 . 0 H 2 .CH 2 Br, malonic 
ether, and NaOEt (Perkin, jun., G. J. 63, 206). 
Thick oil, with unpleasant odour. 

METHYL-TETBAMETHYLENE-KETONE v, 

Tbtramethylenvl methyl ketone. 

METHYL - TBI - METHYLENE KETONE 
CABBOXYLIC ACID v. Tbi-mbthylenyl methyl 

KETONE OABBOXYLIO ACID. 

METHYL-PENTAMETHYLENE METHYL 
KETONE V , Methyl-pentamethylbnyl methyl 

KETONE. 

TETRA-METHYL-v-TBIMETHYLENE-DI- 
PYBBOLE C^HjgNg U. 

HC:CMev .CMe;CH 

I >N.0,H..N< I . [77°]. Formed 
HC:CMe/ ^CMciCH 

by heating acetonyl-acetone (2 mols.) and tri- 
methylcne-diamine (l*mol.) in cone, alcoholic 
solution at 120°. Crystalline solid. Sol. alco- 
hol and ether, insol. water (Paal a. Schneider, J5. 
19, 8167). 

DI-METHYL - TBI - METHYLENE -TBI-SUL. 
PHONE C 3 H 4 (CH 3 ) 2 S 308 . [330°-340°]. Two 

bodies of this formula are produced when 1 g. 
tri-methylcne-tri-sulphone in 10 o!o. of 6 p.c. 
caustic soda is heated with an equal volume of 
methyl iodide. These two substances crystallise 
together in glittering needles. By further 
meftiylation the hex^ethyl derivative is formed . 
(E. Baumann a. R. Camps, J5. 23, 72). • . 

Tetra-methyl-di-methylene disulphone 
SO 

CMe 2 <^gQp>CMe 2 . Di-isopTopylidene di-suU 

phone. [220‘*-225°]. Obtained from acetone 
(1 pt.) by heating it with P. 2 S, (1 pt.) at 126° for 
7 hours, distilling with steam, and oxidising the 
l•^e 8 ulting * duplo ’-thio-acetone S 2 (CMe 2 )a with 
KMnO^ (Autenrieth, B. 20, 37^3). Slender white 
needles, v. sol. alcohol and ether, si. sol. hot 
water. Not attacked by HNO, and H 2 SO 4 , nor 
by boiling dilute aqueous KOH. 

* methyl-pentamethylenyl-methyl. 

CABBINOL 0,H,.0 U. 

CHa-CHMev 

I >JH.0H(0H).0H.. (180®). Ob. 

OHyOHj 
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tainecl b/ reducing the corresponding ketone in 
ethereal solution with sodium (Marshall a. 
Perkin, jun., C. J. Bit 247). Colourless liquid, 
with strong odour of menthol, si. sol. water, v. 
gol. alcohol and ether. On boiling with Ao.^0 it 
yields a strongly refricting acetyl derivative with 
agreeable odour. Excess of solution of hydri- 
odio acid (S.G. 1*96) forms a heavy oily iodide 
CH2.CHMev 

I >CH.(5HI.CH3 {166®-160° at 90 mm.), 

C^.CH2 / 

which smells like scc-hexyl iodide, and is slightly 
decomposed on distillation. 

METHYL - HEXAMETHYLENYL-METHYL - 
CABBINOL GsHj.O i.e, 

hydride of o-tolyl-mcihyl-carbinol, (196^-200'^). 
Formed by reducing tetrahydro-tolyl methyl 
ketone in ethereal solution with d^dium (Kip- 
ping a. Perkin, jun., C. J, 67,^22). Thick, 
colourless liquid, smelling like menthol, si. sol. 
water, miscible in alcohol and ether. When 
mixed with cone. HIAq it dissolves with evolu- 
tion of heat and separation of the corresponding 
iodide. 

METHYL-PENTAMETHYLENYL METHYL 
yCH2.CHMe 

KETONE C.H,,0 i,e. CHZ | 

\CH,.CH.C0.CH3 
(171®). S.G. J -9222 ; ig *9174 ; ^ *9136 ; ff 
•9070. M.M. 8*019. Obtained as one of the 
products of the hydrolysis of its carboxylic ether 
by alcoholic potash (Colman a. Perkin, C. J, 53, 
198). Colourless oil, smelling of peppermint. 
Eeadily combines with phenyl-hydrazine and 
with hydroxylamine. Dissolves with difficulty 
in a solution of NaHSO,. 

Methyl-hexamethylenyl methyl ketone 

ketone hexahydride. (198®). Obtained as one 
of the products of the hydrolysis of its carb- 
oxylic ether by alcoholic potash (Perkin, C. J. 
Bd, 213). Colourless oil, smelling, when in small 
quantities, like new-mown hay. 

METHYL - TBIMETHYLENYL METHYL 
KETONE CABBOXYLIC ACID C,n„0, i.e, 
CHMcv • 

^ ^C(COs 5 H).CO.CH 5 ,. Projptjlene - aceto - 

acetic acid. Obtained by saponifying its ether, 
which is produced by treating acetoacctic etfier 
with NaOEt and propylene bromide (Perkin, jnn., 
B. 17, 1443). Thick oil, splitting oil CO.^ when 
heated. — AgA' : amorphous powder, si. sol. water. 
Ethyl ether EtA'. (210®-216°) at 720 mm. 
Methyl-pentamethylenyl methyl ketone 
^CH3.CHMe 

carboxylic ether 




CH 3 .C(C 03 Et).CO.CH, 
(288®). Obtained by the action of aS-di-bromo- 
pentane on sodiumgaceto-acetio ether (Colman a. 
Perkin, jun., 0. J. 63, 197). Thick, colourless 
oil. On hydrolysis with alcoholic potash it 
yields the corresponding ketone as well as th^ 
acid. 

Methyl-hexamethylenyl methyl ketone car- 
boxylic ether 


hydro^o-tolyl methyl hetoM carboxylic ether, 
(267®). Formed by the action of di-bromo-hexano 
CH3.0HBr.CH,.CH.,.C:^.0H2Bi and NaOEt on 
acoto-acetic ether (Perkm, 0. J. 68, 212). Colour- 
less oil with disagreeable odour. Yields on hy- 
drolysis methyl-hexamethylenyl methyl ketone 
as well as its carboxylic acid. 

METHYL-MOBPHINE v. Codeine. 

(a).METHYL-NAPHTHALENE 0„n,3 i.e. 
/CMe:CH 

CJiA I . Mol. w. 142. (242® i.V. 

\CH :CH 

(S.) ; (232°) (F. a. E.). S.G. 1*029. Occurs, 
together with (8) -methyl -naphthalene, in the 
fraction of coal-tar oil boiling between 200° and 
300° (Schulze, B. 17, 844). 

Formation. — 1. By the action of sodium on 
a mixture of McI and (a)-brom»-naphthaleu 0 
(Fittig a. Bemsen, A. 165, 114). —2. By distilling 
colophony, gum-benzoin, or aldehyde-resin with 
zinc-dust (Ciamician, B. 11, 2G0 ; M, 1, 19.3). — 
3. By distilling (a) -naphthyl-acetic acid with 
lime (Boessneck, B. 16, 1540). 

Properties. — Colourless liquid, not solid at 
— 18°. Boiling cone. IINO^ oxidises it to (a)- 
naphthoic acid. 

Picric acid compound 
C„H,oC„H,(NO,),On. [117°]. Long, slender 
orange needles (from alcohol). 

(iS) - Methyl - naphthalene C,oH,(CH 3 ) i,e, 
XH:CMe 

cm/ I . [33°]. (242° i.V.). Occurs in 
\CII:Cn 

the fraction of coal-tar oils boiling at 200®-300®. 
The oil is shaken with NaOH and with H^SO,, 
to remove phenols and bases, and fractionally 
distilled. By cooling the fraction 23‘.)°-242° to 0° 
the (i3) -methyl-naphthalene separates out, leav- 
ing the liquid (u)-methy]-naphthaloue (Schulze, 
B. 17, 842, 1203 ; Beingruber, A. 200, 307). 
Could not bo obtained from (i3)-hromo-naphthal- 
ene Mel and Na (Brunei, B. 17, 1179). White 
plates; insol. water; sol. alcohol, ether, and 
benzene ; volatile with steam. Completely de- 
composed on oxidation. Yields, on chlorinaliion 
ai 215°, C,„II,:CH,C1 [47°]. 

Picric acid compound', [115°]; yellow 
needles. 

Di-methyl-naphtbaleno C, JI,. i.e. CjoHyMej. 
(110° at 0 mm.) ; (c. 205°) at 700 mm. S.G. 
g 1-0283 ; 10199 (C.a.C.) ; 1-0176 (G.); .»£f 

1*0180 (Nasiui, O. 15, 84). Bqo 87*25 (N.). 

Formation.— %1. From di-bromo-naphthalene 
[81°], sodium, and Mol (Mono, B. 13, 1517). — 
2. By heating santonin, or the dimethyl-naphthol 
derived tlicrefrom, to redne.s3 with zinc-dust 
(Cannizzaro a. Garnelutti, G. 12, 410).— 8. By 
heating dimotliyl-naphtholhydride with sulphide 
of phosphorus (Cannizzaro, G. 13, 393). 

Prcpdt'ation.—T>i - bromo - naphthalene dis- , 
solved iiHoluonc is heated with Mol and sodium, 
the product is heated to 150 to remove Mel and 
toluene, and the residue extracted with ethof. 
The extract is fractionally distilled, and the 
fraction 260°-270°, after rectification under 12 
mm. pressure, is heated with sodium at 100® to 
remove any unaltered di-bromo-naphthalene. 
The di-methyl-naphthalene is finally 'obtained 
pure by means of its compound with piorio acid 
(Giovanozzi, Q* 12, 147). * 
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Prepdf Oolonrlesfl, highly refractive oil, 
not solid at - 18°. With bromine it appear^ to 
form OjsHisBrs and Oj^H^r,. 

Picric acid compoundx [189°]. Orange 
needles ; sol. alcohol and ether. 

Hexahydride C,jiH,8. S.G. *922. 

86*14 (Nasini a. Bornheimer, G.15, 93). Formed 
by treating the di-methyl-naphthalene with HlAq 
and phosphorus (Zuoo, G. 15, 81). 

Di-methyl-naphthalene 0„H,2 (265°). Oc- 
curs in coal-tar (Emmert a. Keingruber, A. 211, 
365). Not solid above - 18°. % 

Picric acid compound 
0,jH,2CaH2(N02)s0H. [118°]. Orange prisms. 

Trixnethyl-naphthalene Ci,H„ i.e. CjoHaMe, 
(275°). Obtained (according to Maschke, C. C. 
1886, 824) by heating di-methyl-()8)-naphthyl- 
amine methylo-iodide at 320°, and distilling the 
resinous podact with steam. 

Picric acid compound', [133°]. 

Beferences . — Bromo- and Chloro-methtl- 

KAPHTHALENES. 

(a).M£THYL-NAFHTHALENE SBLPHONIG 
ACU) CI^H^Me.SOjH. Obtained by sulphona- 
ting(a)-methyl-naphthalene (Fittig a. Bemsen, A, 
155,116). — BaA'2 • bI* Bol. water. 

(/3)-Methyl-naphthalene sulphonio acid 
Ojo]^Me.SO,H. Obtained by sulphonating (8)- 
methyl-naphthalene (Keingruber, A. 206, 377). 
Syrup. — ^BaA'2 : amorphous mass. 

Di-methyl-naphthalene sulphonic acid 
0,oH,Me2.S03H. Obtained by the action of 
BijSO, at 120° on the di-methyl-naphthalene 
derived from di-bromo-naphthalene [81°] (Gio- 
vanozzi, G. 12, 147). Deliquescent scales. — 
EA'aq: iridescent laminos. 

Di-methyl-naphthalene sulphonic acid 
0,eH4Me2.SOsH. Obtained by heating the di- 
methyl-naphthalene of coal-tar with fuming 
H2SO4 (Emmert a. Keingruber, A. 211, 365).— 
*‘BaA', : si. sol. water. 

Di-methyl-naphthalene di-sulphonic acid 
OioH4Me2(S03H)2. Formed at the same time as 
the preceding, from which it differs in having 
an easily soluble barium salt (E. a. K.). 

METHTL-NAFHTHAQUINOLINE v. Methtl- 

NAPHTHOQUINOLIXE. 

(In. 2)-M£TH7L (a).NAFHTHINDOL£ 

U [132»]. Ob- 


(190°-200° at 20 mm.). Obtained by treating me- 
thyl- (j8)-n£qphthindole with zinc-dust andHClAq, 
until it ceases to give the pine-wood reaction, 
then adding NaOH and extracting with ether. 
Yellow oil, which in an ethereal solution ex- 
hibits blue fluorescence. Forms soluble crystal- 
line salts with mineral acids. Keduces AgNO, 
ofi warming. Gives an oily mtrosamine. 

(In. 1, 2).Di-methyl-(a)-na5hthindoleO,4Hi,N 

i.e. 0,oH4<^Q^^^CMe. [150°]. Formed by heat- 
ing bromo-acetyl-propionio (brorao-levulio) acid 
CH,.C0.CHBr.CH2.C02H (2 pts.) with (a)-naph- 
thyiamine (7 pts.) (Wolff, B. 21, 3365). White 
granules or prisms (from alcohol), v. sol. ether 
and benzene, m. sol. cold alcohol and HOAo, 
insol. water. Its solution in cone. HClAq is ppd. 
by water. FeCl, colours its solution in HOAo 
cherry-red, ^ilst K2Cr20, give a deep-blue 
colour. 

(In. 1, 2)-Di-methyl-()3)-naphthlndole 




.CHiC.CMe^ 
r I 


C.H.< 


'\CH: 

-O.CMet, 


C.NH 




:CMe or 


[132°]. (above 


r4<;; II yme. 

\CH:CH.C.NH / 

360°). Prepared by the action of bromo-acetyl- 
propionic acid on (8)-naphthylamine (Wolff, B. 
21, 3303). Plates (from alcohol), v. e. sol. ether 
and benzene, m. sol. cold alcohol and HOAo, 
insol. water. FeCl, colours its solution in boil- 
ing IIOAc ^cen. The concentrated alcoholic 
solution exhibits violet fluorescence. 

Pier ate: [175°]; dark-brown needles. 

(In 1, 2)-Di-methyl-(/3)-naphthindole 

C..H,<CMo^OMe. [126°]. Possibly identi- 


cal with the preceding body. Formed by heat- 
ing [In 1, 2)-methyl-(i^-naphthmdyl-aceticacid 
at 210° (E. Fischer a Stecho, A. 242, 370). 
Six-sided plates, insol. water, v. sol. alcohol and 
HOAo. FeClj gives a blue colouration to its 
solution in HOAc. Yields a crystalline nitros- 
amine. Reacts with Mol forming di-methyl-(/8)- 
naphtho-quinoline dihydride. 

Picrate: dark-red crystals. ^ 

Dihydride C„H.,N i.c. 


bained by heating (1 pt. of) the (a)-naphthyl- 
l^drazide of acetone with ZnClj (2 pts.) at 180° 
[Schlieper, A. 239, 237). Slender needles (from 
Boater) ; v. sol. alcohol and ether. Colours pine- 
B70od, acidified by flCl, bluish- violet. FeCl, 
imparts a cherry-red colour to its solution in 
KOAc, and on adding water a pp. is formed. 

Picrate: [168°] ; dark-red needles (from hot 
[)enzene). 

(In. 2)-Kethyl-(/3)-]iaphthiiLdole 
3i.H,<^2^CMe. (314'’-320°ftt223mm.). Pre- 

[)ared by heating the (/3).naphthyl-hydrazide of 
icetone with ZnCl^ at 175°, dissolving the fused 
nasB in water, and extracting with ethea 
[Schlieper, A. 236, 182). Liquid ; v. si. sol. water, 
V. sol. alcohol, ether, and benzene. Colours 
acidified pine-wood violet. NaNOj added to the 
acetic acid solution gives a brown pp. 

Picrate: [176°]; reddish-brown needles 
[from hot benzene). 


C,oHg<^^^^^^^CHMe. Obtained by reducing 

I the di-mcthyl-(/8)-napthindole with zinc-dust 
' and HCl. Oil, turninj^ red on oxidation. Forma 
a crystalline platinochloride, decomposed by 
boiling water. 

(In 1, 2) -METHYL- (i8)-NAPHTHINDYL. 
ACETIC ACID^O„H,3NO,t.e. 

[210°]. Di methyl- 

Maphthindole w-carhoxylic acid. Formed by 
heating the (/3) -naphthyl -hydrazido of i8-acetyl- 
propionic ether with ZnCl,^ aj: 135° (Steche, A, 
242, 368). Small crystals containing ^CsH^O 
(from acetone), v. si. sol. water, benzene, and 
^tloroform, v. sol. alcohol, ether, acetone, and 
HOAo. Loses CO^ on heating. — AgA': white 
pp. which yields a silver mirror on boiling with 
water. 

HETHYL-NAFHTHOCODMABIH v, Anhy^ 
dridc of Oxt-kaphtbtl-obotokio acxd. 



methYl-naphthoquikoline. 


]ixxqnn,.(a).aA?HTEorxnmritANs 
o,fi„ou.o,n/ II 

(298°). Obtained by distilling its carboxylic 
acid aJone or with (Hantzsch a. Pfeiffer, 

B* 19, 1804). Very volatile with steam. Re- 
duces AgNOg on boiling. Its solution in H2SO4 
becomes green, and finally violet, on warming ; 
on dilution with water it becomes green agaim 
Methyl-(i3) -na^thofurfurane 

* — C.CMe^ 

II ICH. [69°]. Obtained 
\OH:CH.C — 0/ 

by distilling its carboxylic acid alone or with 
soda-lime (H. a. P.). Resembles the preceding 
isomeride. 

HETHYL - (a) - NAPHTHOFUEFITRANE 
CARBOXYLIC ACID 0,^H,oOg ue. 

Ofi/ II ” )>O.COgH. %[246°]. By 

\CH:CH.C.OMe'^ 

the action of chloro-aceto-acotic ether on 
sodium (a) - naphthol there is formed 
0,oH,O.CHAc.C02Et, and this ether is then 
mixed with K^SO,, and the product poured into 
water. The ppd. ether is then saponified by 
alcoholic potash (Hantzsch a. Pfeiffer, R. 19, 
1301). Needles (from HOAc), which may be 
sublimed ; v. si. sol. alcohol and ether, almost 
insol. water. 

Ethyl ether "EiAf. [108°]. Flat needles 
(from alcohol), v. sol. other and hot alcohol. 
M6thyl-(j3).iiaphthofurfttran0 carboxylic acid 
^ C.CMev 

cm / II ^C.COJH. [254°]. Formed 

\CH;CH.O— 0^ 

in the same manner as the preceding isomeride, 
which it greatly resembles, by using sodium (^)- 
naphthol (H. a. P.).— NaA' 4aq ; blue fluorescent 
needles. 

(/3).METHYL-(a).NABHTH0L 
0,.H,.0 i.e. C,.H.Mo.OH. [89“]. Formed as 
® by-product, together with phenyl-butylene, 
by distilling (o)-phenyl-melhyl-paraconio acid 

04Hg.CH.CH(COaH).CHMo.CO (Fittig a. L. 

Liebmann, A. 256, 263). Long slender elastic 
needles, v. si. sol. water. FeClg gives a white 
pp. Bleaching powder produces a green pp. 
which becomes yellow. On distillation with 
ainc-dust ^fl) -methyl-naphthalene is formed. 

(3)-Methyl-(a)-naphthol C.oHgMe.OH. [92""]. 
Farmed by distilling (3f-phenyl-methyl-para- 
conio acid (Fittig a. Liebmann, A. 266, 272). 
Long elastic white needles (from boiling water), 
volatile with steffm. FeCl, gives a white pp. 
which becomes yellow on standiifg. Bleaching 
powder forms a green pp., quickly Becoming 
yellow. On distillation with zinc-dust it yields 
(/5)-methyl-naphthalcne. 

Dl-methyl-naphthol 0,oH5Meg.OH. [136°]. 
Obtained by heatiftg santonoua or isosantonous 
acid with Ba(OH)3 above 860°. The product is 
dissolved in water, and on passing 00, through 
the solution di-methyl-naphthol is ppd, togeth* 
with BaCOg, which is removed by HClAq 
(Cannizzaro a. Camelntti, 0» 12, 406). Glisten- 
' in g needles (from alcohol), v. si. sol. water, sol. 
(li^oliol and ether. Begins to snblinie at 100°. 
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Chromic acid in HOAo oxidises it to CigHigO^ 
crystallising in tables [105°], which may be re- 
duced to di-methyl-naphthol by HI and phos- 
phorus. On heating ta redness with zinc-dust 
it yields di-methyl-naphthalene identical with 
that obtained from di-bromo-naphthalene [81°]. 

Methyl ether [68°]. Prisms, 

sol. alcohol and ether. 

Ethyl ether CjgHji.OEt. Viscid liquid. 
Acetyl derivative C,gH„.OAo. [78°]. 
LaminiE. 

Di^ydride C.^H^O. [113'’]. Obtained by 
saponification of its propionyl derivative, which 
is one of the products of the dry distillation of 
santonous acid. Separated from accompanying 
di-methyl-naphthol by frequent crystallisation 
from light petroleum (Cannizzaro, G. 13, 390). 
Glistening white needles, v. sol. ether and 
alcohol, insol. water. Volatile with steam. PgSg 
converts it into di-methyl-nai)hthalene. 

(P2/.3)-METHYL-(o)-NAPHTHOQUINOLTNB 

.CH:CH 

C,gHg< a I . a-Naphthoquinaldine, (above 
\N:CMo 

300°). Heavy liquid. Formed by heating (a)- 
naphthylamino with paraldehyde and HCl. Its 
salts have a blue fluorescence in dilute solu- 
tion.— B'gHgClgPtCl^ 2aq : concentric needles.— 
B'2H.,Cr.,0, : yellow crystals (Doebner a. Miller, 

B. 17, 1711). 

(Py. l).Methyl-(j8)-naplithoquiiioUiie OuHuN 
.CMe:CH 

U,C,m/ I . [c.ll2°]. Formed, together 

\n=ch 

with (j8)-naphtho-acridine and a base C24H2oNg, 
by the action of a mixture of methylal, acetone, 
and HCl upon ^i8)-naphthylamine (Reed, J,pr. 
[2] 35, 316).— Pic rate B'CgH2(N02)g0H. 

(Py, 3)-Methyl-(/3)-xiaphthoquuioliiie 

XH-.CH 

C, 3g< 3 1 . (pyNaphthoquinaldine, [82°]. 

\N : CMe ^ ^ , 

(above 300°). Formed by heating (3)-naphthyl- 
amine with paraldehyde and HCl (Doebner a. 
Miller, B. 17, 1711 ; Seitz. B. 22, 254). Barge 
colourless needles. V. sol. alcohol and ether, 
si. sol. water. With chloral it forms a crystal- 
line compound C,3HgN.CH2.CH(OH).CCl, [186°]. 

^ Salts.— B'2HgCLPtCl4 2aq: yellow, sparingly 
soluble needles. — B'oHgCrgO, : small yellow 
needles, si. sol. hot water.— B'HCl 2aq : slender 
needles, si. sol. cold water. — B'HNOg aq : slender 
needles, becoming rose-coloured in air.-- 
B'H„SOa2aq'. very slender needles, v. o. sol. 
hot water.-B'C«H2(N02)g0H. [221°]. Mmute 
needles, v.^. sol. boiling water, v. sol. HOAc. 

Meihylo^iodide B'Mel. [241°-247° • 
Straw-coloured needles, v. sol. boiling water, sL 
sol. alcohol. 

(Pv. %).Methyl-(3)-naplithoqttmoUiie 
JCH-.CH , 

Q tj / I , [92°]. Possibly identical with 

*\n : CMe ^ ^ . 

Ihe preceding isomeride. Formed by hefttiiw 
(Pv, 1 3).oxy-methyl-naphthoquinoline to red- 
Lss with zinc-dust (Knorr, B. 17. 644). Crystal- 
line. May be distilled. Its acid solutions 
fluoresce blue when dilute, green when con* 
centrated.— B'jHjPtCl,: sL sol. hot dpnts 



METjBnri^NAPHTHOQUINOLINB. 


(iV> 1* 8)-I)i-m6thyl-(a).naplitlioqiiiiioliiie 
>CMe:OH > O.N=OMe 

I li I • 

\N=CMe , \OH:CH.C.OMe.CH 
[44®]. (361®). Formed by heating at 100® a mixture 
of (o)-naphthylaminewith ethylidene-acetone, de- 
rived from acetone and paraldehyde (Reed, J. pr, 

[2] 35,812). Formed also by heating (a) -naphthyl- 
amine (1 mol.) with acetyl-acetone (1 mol.), and 
heating the product with H2SO4 at 100° (Combes, 
C. B. 106, 1536). Needles (from petroleum- 
ether) ; V. e. sol. ether, insol. 90 p.c. , alcohol. 
Somewhat volatile with steam. Its solution in 
£[2804 is coloured purple by KoCr^O,. The 
solutions of its salts fluoresce violet (C.). The 
hydrated platinochloride is violet ; after drying 
in vacuo it melts at 260'^ (C.).— B'CaH^iNOJaCH. 
[223®]. Needles. 

(By, 1, 3)-Di.methyl-(/8)-naphthoquinoline 
.CMc:CH 

CjjHiaN i.e, | viM, 

\N=CMe 

. C.CMe-.CH 

II I .[127®]. (above 300°). 

^CH:CH.C.N=--CMe 

Formed from (3) -naphthyl amino hydrochloride 
by heating at 100® with ethylidene-acetone, the 
product of the condensation of paraldehyde 
with acetone in presence of hydrochloric 
acid, as follows ; C,oII-NH.,+ Me.CO.CILClIMe 
«C,5H„N-fH20-*-H2(Rccd; J.pr, [2] 36, 299). 
Flat needles (from ether) ; v. si. sol. boiling water; 
hardly volatile with steam. KMn04 oxidises it to 

(3) -di-metbyl-phcnyl-pyridine dicarboxylic acid. 
It does not yield a nitrosaniine. 

Salts.— Picrate B'C,H2(N02)30 H. [216®]. 
— [c. 115®]. — ByiaPtCl, 2 Jaq. — 

B'H2S04.— B'HNOj. [181®].— B'^IIBr., [207®].— 
B'HBr 2aq. 

Methylo-iodide B'Mel; needles. 

Sulphonic acid CijHjjiSOaHjN 1-^aq : 
minute needles, insol. water and alcohol. 

Disulphonic acid C,3H„(SO,H)2N d^aq ; 
needles, v. e. sol. water and alcohol. — 
CuH 2A."2 6aq.— BaA" 7aq. Potash fusion pro- 
duqps C,5H„(0H)(S03H)N. 

Di-methyl- (3) -naph thoquinoline 0, 9H„N. 
[67^. (380°). Obtained by heating (3)-naphthyl- 
amine with acctyl-acetono and H2SO4 at 100® 
(Combes, C. B. 106, 1537). Its yellow sulphonic 
acid OjaHiaNSOjis also ppd. on adding ammonia 
to the aqueous extract of the product. The 
base forms a greenish-yellow platinochloride, 
decomposing at 220® without melting. 

DI-METIIYL-(3)-NAPHrH0QUIN0LINEDI- 

< CMe:CMe 

I .[115®]. 
NH.CH2 

Formed by heating (In. 1, 2)-di-methyl-(3)- 
naphthindole with Mel in sealed tubes for 15 
hours at 100® (Fischer a. Steche, B, 2O4 820 ; A, 
242, 864). Plates ; v. si. sol. water, v. sol. ether, 
alcohol, and mineral acids ; volatile wi& steam. 
With nitrous acid it yields a crystalline nitros- 
amine. — ^B'HI. Needles (from water); si. sojf. 
water and alcohol. — The platinochloride is 
si. sol. water and alcohol. 

METHYI-KAFHTHTLAHINE v. Naphthvl- 

HBTHVL-XMINB. 

Hethyl-di-naphthyl-amine v Bz-KiPBTHTii- 


BI.KSIH7I.VAFBnrHTXOTS^^^ 

NaPHTHTZiSKB-DI-IDBTHTIi-DZ-AIIIIIE. 

METHTL-HAB0£![lfE v. Nabcsinb. 

METHYL-NABIKaENIO ACID v. Methyl 
derivati ve of p-Coumabio icm. 

METHTL-NIOOTINE y, Nicotinb. 

METHTI-NICOTINIC acid V. Methtit 

PTIUDINB OAItBOXTIJO AOID. 

METH7L-KITBAMINE v , Metuylamine. 

4 METHYL NITRATE CH,.NO, i,e. CH3.0.NO^ 
Mol. w. 77. (6.5°). S.G. dr 1-2167; §1 1-2032. 
M.M. 2-057 (Perkin, C. J, 56. 682). S.V. 69-3 , 

(Lossen, A, 254, 73). Obtained, together with 
methyl nitrite, by distilling wood-spirit with 
NaNOj and H2SO4 (Dumas a. P61igot, A, Ch, [2] 

68, 37). Prepared by distilling methyl alcohol 
(200 c.c.) with urea nitrate (40 g.) and HNO, 
(ISOc.o.of S.G. 1*31) free from nitrous acid. When 
two-thirds have passed over, an additional quan- 
tity of McQH (170 c.c.) and HNO, (110 0.0.) may 
be added and the distillation continued (Carey 
Lea, Am, jS. [2] 33, 227). The process may also 
bo conducted in a continuous manner (v, Ethyii 
nitrate) . 

Properf ICS.— Colourless liquid, exploding 
when struck or when its vapour is heated. With 
solid KOH it yields Me^O (Berthelot, A, 113, 80). 
When diluted with MeOH ( J vol.) and treated 
with a current of gaseous NH3 it gives methyl- 
amine nitrate and NMe4.NOa with only traces of 
di- and tri-methylamine. Aqueous ammonia 
forms NMeHjj (13pts.l, NMe4NOa (lOpts.), and 
a small quantity (Ipt.) of the bases NMa^H and 
NMcj (Duvillier a. Malbot, A, Ch. [6] 10, 284). 

METHYL NITRITE CH3NO3 i.e. CH3.O.NO. 
Mol. w. 61. (- 12 °). S.G. (liquid) M . 991 . 

Produced by treating methyl alcohol with nitric 
acid and copper turnings or arsenious acid 
(Strecker, C7. if. 39, 63 ; i4.91,82). The product 
is passed through a receiver at 0® and the gas 
after purification by passing through potash, a 
solution of ferrous sulphate, and dry CaCLj, is 
condensed at —40°. *lt may also be prepared 
from methyl alcohol, NaNO^ and H3SO4. 

Properties, — Gas, smelling like nitrous ether. 
Burns with a green-edged flame. 

METHYL-NITRO-AMIDE v . Metiiylamine. 

METHYL -NITRO- ANILINE v, Nitro- 

METHYL- ANILINE. • 

METHYL-NITRO-BENZAMIOE v . Amide of 
Nitro-toluio acid. 

METHYL-NITROLIC ACID CHaNaO, i.e, 
CH(NOa):NOH or CHa(N02)(NO). Mol. w. 90. 
[64®]. ^ Prepared by dissolving nitro-methano 
(15 g.) in water, adding a solution of KNO, (8 g.), 
cooling to 0®, and adding a very dilute ice-cold 
solution of H2SO4 (4 g.). CauStic potash solution 
is added till &e liquid turns red, and then more 
dilute HaS04. The liquid is then shaken with 
a little CaCOa and extracted with ether (Tscher- 
niak, P. 8, 114 ; ii. 180, 166). The result is very 
uncertain (Y. Meyer a. Gonstam, A, 214, 836). 

Properties,— Long ncedlel (from ether). De- 
composes slowly in the cold, rapidly at 64®, into 
formic acid, NO^, and nitrogen. By boiling 
Uilute £1^904 it is resolved into formic acid and 
NgO. Sodium-amalgam reduces it to methyl- 
azaurolic acid OHfNOH).N:N.CH:NOH an 
amorphous powder wnioh {§ Tiolentiy gasiflf4> . 
gboTe 100®, 
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' D^lIaran^•lrITB 08 A]l^rB «. di-idihix.- 

^*‘’&TEYL mTSOBO-XTHYI KETOITX «. 

Mono-oxim ot Di-MBTHTi-DncBTOira. 

IETSA-HETEYL-iriTSOSO-FEEim:.EKE- 
DIAMINE V, Nitboso-ihbnilbne-tetiul-mkth'xl- 
DUHINE. 

METHTI NOHYL KETONE v. Methyii 

SNNYL KETONE. 

METHYL-NOBOFIANIO ACID t;. Opiani# 
Acn>. ' 

METHYL n-OCTYL KETONE O.oHaoO i.e, 

0H,.C0.CH,.CH,.CH,.CH2.CH,.CH2.CH2.0H3. 

r4»]. (214”) (J.)i (211°) (K.). S.G.l-;;|-8294; 
J '838 ; -825 (K.). Formed by boiling heptyl- 

aoeto-acetio ether with dilute alkalis (Jourdain, 
A. 200, 106). Formed also by distilling a mix- 
ture of barium acetate and barium ennoate 
(Krafft, B. 16, 1696). Liquid, with pleasant 
odour, insol. water, solidifying in fl freezing 
mixture. Forms a crystalline compound with 
NaHSO,. 

Methyl octyl ketone OioH^oO i.e. 
0H,.C0.CH2.CHMe.CaH,i. Heptyl-acetone. 

(197°). Formed by the action of baryta-water 
on n-sec-heptyl-aceto-acetic ether (Venable, jB.13, 
1661). Colourless liquid, lighter than water. 
METHYL OCTYL OXIDE OnH^O i.e. 

(173°). S.G. fi *8014. S.V. 219-8. 
O.E. (0°-10°) *00101 (Dobriner, A. 243, 3). 
METHYL-OCTYL-PHENYL-AMINEv.Octyl- 


by the action of Aofl and NaOAc on bromo- 
ethjlainine Br.OIL.CH,.NH3 (Gabriel, B. 22, 
2221 ; 23, 2602). Oil, with sweet smell, some- 
what like quinoline.— B'€)8Hjj(N0a)3OH. [149*^. 

Yellow plates. 

METHYL-OXETHYL- V. Methyl-oxyethyIi-. 
DI-METHYL-OXETONE v. Anhydride of Di- 

y-OXY-ni-BUTYL DIKETONE. 

DI-METHYL OXIDE C,H,0 i.e. (CH,).^. 
Methyl ether. Mol. w. 46. ( — *24°) (Regnault, 
J. 1863, 70). V.D. 1*617. S. (gas) 37 at 18°. 
H.F.p.4i),640 (Thomsen), 66,800 (Borthelot,A.Ch. 
[5] 23, 186). H.F.V. 48,190 (T.). H.C.p. 341,200 
(B.). Formed by heating MeOH with JLSO, 
(Dumas a. P61igot, A. 16, 1*2 ; Kane, A. 10, 166) 
or with B.pa (Ebelmen, A. 57, 328). Formed 
also, together with NMe^Cl and NMe.,HCl, by 
heating NH^Cl with excess of MeOTI (Weith, B. 
8, 458). Prepared by heating MeOH (13pta.) 
with RjSO^ (20pt3.) at 140°. The gas is passed 
through aqueous KOH to remove SO., CO„, and 
MeOH, and then into cone. H.^S04 which absorbs 
600vol8. It is obtained by dropping the solu- 
tion in H^S04 into an equal volume of warm 
boiled water, and is dried by passing through 
tubes containing CaCl, (Erlenmoyer a. Kriech- 
baumer, B. 7, 699 *, cf. Tellier, Ar. Ph. [3] 10, 
67). 

Properties. — Gas. Combines with HCl form- 
ing MaPHCl which boils at 2°. 

Beferences . — Ciiloro- and Di-iodo-di-methyl 

OXIDE. 


TOLYL-AMINE. 

METHYL-OCTYL-THIOPHENE C.aH^jS i.e. 

S<Sti;3icH> (272°). Formed by 

the action of sodium upon an ethereal solution 
either ot Mel and iodo-ootyl-thiophene or of 
octyl bromide and iodo-methyl-thiophene 
(Schweinitz, B. 19, 648). Bromine forms 
04,H,,BrS [20°]. 

METHYL OXALATE v. Methyl ether of 

OXALIO ACID. 

METHYL-OXALACETIC ETHER CaH^O* i.e. 

CO.^t.CO,CHMe.COaEt. Oxaloxyl-propioiiic 
ether. (138° at 23 mm.). Formed by the action 
of NaOEt on an ethereal solution of oxalic and 
propionic ethers (Wislicenus a. Arnold, B. 20, 
3394; A. 246, 329). Formed also from sodium 
oxalacetic ether and Mel at 100°. Cdourkss 
oil, V. sol. alcohol and ether. Its alcoholic solu- 
tion gives a red colouration with FeCl^. Split up 
by boiling alcoholic potash into oxalic and pro- 
pionic acids. Boiling dilute H4SO4 yields eth5rl- 
glypxylio acid. 

Balt.— COjEt.CO.CNaMe.COgEt. Does not 
crystallise from alcohol. 

Phenyl-hyd'^azide 

COaEt.C(NjaPh).CHMe.CO^t. [lt)0°]. Small 
plates, V. sol. ether and benzene. Its Solution 
in cone. H2SO4 is coloured reddish-violet by 
FeClj. At 120° it gives off alcohol, forming a 
derivati ve of pyrazole. 

METHYL-OXANTL-ITREA v.Pabab.vnio acid. 
MET HYL -OXAMIC ACID v. Oxalic acid. 
MET HYL -OXAMIPE V . Oxalic acid. ^ 

METHYL-OXANTHBANOL v. Oxanthbanol.' 
METHYL-OXAZOLE DIHYDBIDE O^H^KO 



METHYL - OXINDOLE C„n,NO i.e, 
Oxy-melh}jl-indoU. [88®]. 

Obtained from methyl-indole carboxylic acid by 
the action of NaOBr, the resulting di-bromo- 
methyl-oxindole being suspended in alcohol and 
reduced by sodium-amalgam (Oolman, C.J. 65, 

7 ; A. 248, 120). White needles, si. sol. cold 
water and light petroleum, v. sol. alcohol, ether, 
acetone and benzene. Dissolves in hot alkalis 
without change. Partially decomposes when 
heated much above its melting-point. Does not 
react with phenyl-hydrazine. Bromine-water 
gives a crystalline pp. Nitrous acid converts it 

into methyl- 

if/-isatin. 

Di-oliloro-metliyl-oxindole OaH4<^^^i^^CO. 

[147°]. Formed by adding a solution of sodium 
methyl-indole carboxylate to a cold solution of 
NaOCl (Oolman). Colourless needles, v. sol. hot 
alcohol and acetoiio, m, sol. ether. Not decom- 
posed at 210°. 

Bromo • methyl- oxindole 

[134°]. Formed, together with methyl-oxindole, 
by reducing di-bromo-methyl-oxindole with so- 
dium-am^gam. Lustrous white plates, v. sL 
*sol. cold water, v. sol. hot alcohol. Not decom- 
posed by Doiling aqueous KOH. 

Di-bromo-metbyl-oxindola C^H4<^^^|^CO, 

[204°]. Formed by the action of NaOBr on 
methyl-indole carboxylic acid (Fischer, B. 17, 
664). Yellowish -white tables, v. sol. alcohol, 
insol. cold water. Melts at 204° when quickly 
heated, but 180° when slowly heated. Converted 
by boiling \^ater into methyl- Phbnyi- 
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hydrazine gives the phenyl^hydrazide of methyl- 
^•isatin. 

Bi - methyl - ozindole 0|oH,jNO i,e, 
[5:3:2]CflH2(CH8)2<^^^CO. Carhomesyl An- 
hydride of amido-di-methyl-phenyl-acetic acid. 
[232°]. Prepared by reduction of (2:6:3: l)-nitro- 
di-methyl-phenyl-acetio acid with tin and HOI 
(Wispeh, B. 16, 1680). Sublimable. White 
needles. Sol. hot alcohol and hot benzene, si. 
sol. hot water and cold alcohol and ether, insol. 
cold water. , 

Methyl-dUxindole 

Di-oxy-mcthyl-indole. [161°]. Formed by re- 
ducing methyl- \|^-i satin with sodium-amalgam or 
with zinc and HCl (Colman, C. J. 55, 8 ; A. 248, 
121). Needles or prisms (from benzene) ; m. sol. 
water, alcohol, and benzene. Oxidising agents 
reconvert it into methyl-\^>-isatin. 

METHYL-OXY-BENZOYL-GLYCOCOLL v. 
Ayisoi nc acid . 

METHYL OXYBBTENYL KETONE BI- 
CABBOXYLIC ACIB ANHYDRIDE CgHgOa i.e. 

CH,.CO.CH<;‘^|?Q^)^CMe. Isocarbopyrotri- 

taric acid. Obtained from its ether by boiling 
with 20 p.c. aqueous NaOH, and ppg. with dilute 
H2SO4 (Knorr, B. 22, 163). Possesses great re- 
ducing power. Decomposes at 200°-209°, leaving 
an oil C,H«Os, which solidifies on cooling. This 
is composed of two bodies, one being an acid v. 
sl. sol. most solvents and melting at 176°, the 
other crystallising from ether in long prisms [60°], 
and giving an acid solution in water. Water 
forms acotonyl-acetono. 

Ethyl ether EtA'. [110°]. (0. 280° at 
16 mm.). Obtained by heating di-acctyl-suc- 
cinic ether at 170°-180°, pyrotri taric and carbo- 
pyrotritaric ethers being also formed (Knorr, B. 
22, 169). Slender needles (from hot water), v. 
sl. sol. water and dilute acids, v. sol. alkalis, 
ether, chloroform, and hot alcohol. Possesses 
great reducing power. FeCl, gives a fine blue 
colour to its solution. With phenyl-hydrazine 
itc yields di-oxy-di-phenyl-di-methyl-dipyrazyl 
N.NPh.CO CO.NPh.N 

II II II. Hydroxylamin© ap- 

0(CH,).CH-CH CMo 

p^s to form the corresponding di-oxy-di-methyl- 

N.O.CO CO.O .N 
dioxazyl II I I II . 

CMe.OH.CH CMe 

DI- METHYL- SI. OXY-BUmENE SI- 
KETOHE CH,.OO.CMe(OH).t3Me{OH).CO.OH,. 
[96°]. Formed by reducing di-methyl diketone 
with zinc-dust and dilute H2SO4 (Von Pechmann, 
B. 21, 1411). Needles (from ligroin). Reduces 
Fehling’s solution in the cold. FeOl, re-converts 
it into Me.CO.CO.Me. 

METHYL OXY-BDTYL KETONE 0.H, A » 
CH,.C0.CH*.CH2 .CHj.CH 20H. Acetyl - bntyl - 
alcohol. (227°). S.G. J -997 ; if *989 ; IP; -982. 
M.M. 6*602 at 18*6°. Obtained by boiling the 
anhydride of its carboxylic acid with water, 
being evolved (Perkin, jun., C. J. 61, 717). 
Thick oil with sweet burning taste. Docs not 
reduce Fehling’s solution or ammoniacal AgNO^ 
in the cold, but reduces both these reagents 
on wanning. Yields an oily phenyl-hydrazide. 
Warm cone. HNO, gives a dark-pink oolotir, 

c 


Iodine and KOH give iodofonn. Cbgomio acid 
mixture oxidises it to acetic and succinic acids. 

METHYL OXY-BBTYL KETONE ANHY- 

DEIDE 0.H„O i.«. 0<o^;°^>CH,. Methyl. 

furidane dihydride. * Acetyl-tetramethylene* 
* Tetraniethylene methyl ketone.' Anhydride of 
aceto-butyl alcohol. (109°). S.G. 4 *9227; 

*9127 *9050. M.M. 6 074 at 22*6°. Formed 

'V distilling its carboxylic acid at 160° (Perkin, 
jup.. G. J. 61, 723; B. lO', 2568). Colourless 
mobile liquid with ethereal odour. On prolonged 
standing in presence of water it is converted into 
methyl oxy-butyl ketone. 

Methyl ozy-butyl ketone anhydride carboxy- 
lic acid C,H,oOa [119 ]. 

Obtained by saponifying its ether with alcoholic 
potash (Perkin, jun., 0. J. 51, 716). Colourless 
needles, vT sol. hot benzene, alcohol, chloroform, 
and light j-etroleum, v. e. sol. water. Decom- 
poses above 119° into COj and the preceding 
body. When heated with aqueous NHj at 200° 
it yields COj, methyl oxy-butyl ketone, and a 
volatile base (probably a derivative of pyridine). 
Bromine-vapour gives C,H^rOj„ a thick syrup. 
Cone. HBrAq yields methyl bromo-butyl ketone. 

Salts. — NH,A'; white crystalline solid, v. 
sol. water. — CuA'^ aq : light-green powder, v. sl. 
sol. water, decomposed at 90°-100°. — AgA': 
white crystalline solid, v. sol. water, decomposed 
on boiling with water or exposure to light. 

Ethyl ether EtA'. [9°]. (227°). V.D. 

6*21. M.M. 10*060 at 23*7°. S.G. 1*069 ; 
U 1*0626. A*A 1*4697. 1-4772. Formed by 

heating a mixture of NaOEt with aceto-acetio 
ether and trimethylene bromide (Perkin, jun., 
G. J. 51, 709). Colourless oil, with a disagree- 
able camphor-like odour. Docs not react with 
phonyl-hydrazine. Docs not contain an atom of 
hydrogen displaceable by sodium. With PCl^ it 
forms CjHjjOaClt a colourless oil (212°-216°). 

Methyl oxy-butyl ketone anhydride dioarb- 
oxylio acid CbH,oOj i.e. 

< CB^. CH,. cn, 

I . [185°-100°]. Ob- 

C(CH2.C02H):C.C0jH 

tained by saponification of its ethers by boiling 
alcoholic potash (Perkin, jun., 0. J. 61, 744). 
Colourless hexagonal plates, v. sol. hot water and 
hot alcohol, sl. sol. acetic ether, benzene, and 
ether. Decomposes on fusion, giving off CO„ 
add leaving a rod liquid. 

Mono-ethyl ether 

< CH2. CH2. CH2 

J . [114°]. Obtained 

C(CH2.002H):C.002Et " 
by treating the di-ethyl ether with cone, alcoholic 
potaslf in the cold. Transparent four- sided tri- 
clinic needles, a'.h'.c =» *774:1: *337 ; a =. 89° 40' ; 
/8-.98° 18'; 7 = 89° 60'. V. sol. alcohol and 
ether, sl. sol. hot water.— AgEtA" : white curdy 
pp., sl. sol. water. 

Di-ethyl ether Et.^''. (239° at 160 mm.). 
Obtained by the action of NaOEt on a mixture 
of trimethylcne bromide and acetone di-oarb- 
oxylio ether C02Et.CH3.C0.GH2.00,Et (Perkin, 
jun., 0. J. 61, 789). Thick, oolourlem oil, with 
disagreeable odour. 

METHYIM)XY4H>NI1HX 9 * Covxam* 
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METHn -OXT- ETHYL- AMIDO-PHENOL. 

Methyl ether 0,oH,»NOa i.e, 
[2:l]OA(OMe).NMe.CHa.OH,OH. MethyUxy^ 
ethyl-anieidine, (290*’). Formed by the action 
of 08 H 4 ( 0 Me).NHMe on ethylene chlorhydrin 
(Knorr, B. 22, 2098). Liquid. 

Anhydride I . Methyl- 

NNMe.OH2 

uinazoxme dihydride, (261°). Formed by 
oiling the methyl' ether with caustic soda 
(Knorr, B, 22, 2098). Liquid, with irritating 
smell, volatile with steam, very easily oxidised 
by contact with air. — B'HCl. [162°]. Short 
four-cornered plates (from alcohol). 

METHYL-OXY-ETHYL-AMINE O3H.NO i,e. 
CH3.NH.GH,.CH30H. (130°-140°). Formed 
from ethylene chlorhydrin (1 mol.) and methyl- 
amine (1 mol.) (Knorr, B. 22, 2088). Oil, with 
strong ammoniacal smell, v. sol. water# alcohol, 
and ether.- -Auroohloride. [110°-i20°]. An- 
hydrous prisms, v. sol. water. 

Methyl-di-oxy-di-ethyl-amine C^HiaNOj i.e, 
CH3.N(GH3.CH,On)2. (250°-255°). Formed by 
heating ethylene chlorhydrin with excess of 
aqueous mcthylainiue at 100° (Morley, B. 13, 
222). Formed also by the action of ethylene 
chlorhydrin on the preceding body (Knorr, B. 
22, 2081). Viscid oil, v. sol. water, not volatile 
with steam. — li'HGl : thick syrup.— B'jHgPtGl,, : 
orangc-red prisms. — Au ro chi 0 ride : v. sol, 
water. 

Methylo -chloride G«H,^NO..Gl i,e, 
GlNMe3(GH,.GH,OH)3. Formed by heating 
ethylene chlorhydrin with a solution of dimethyl- 
amine at 100° (Morley, B, 13, 223). Formed 
also from di-methyl-oxy -ethyl-amino and ethyl- 
ene chlorhydrin (Knorr, 22, 2089). Thick 
syrup.- (G«H,gN03Cl)2PtCl,, aq. [218°] Small 
yellow crystals, v. sol. water, si. sol. alcohol. — 
Auroohloride: [233°]; small plates, v. sol. 
hot water. 

Anhydride 

pyroxazine ieirahydride. (117°). Formed by 
heating methyl-di-oxy-di-ethyl-amiue with SO, 
(K.). Mixes with water, alcohol, and ether. 
Beadily combines with Mel.— H ydrochloride; 
[205°]; long hygroscopic prisms. — Platino- 
chloride : neddlcs (from dilute alcohol), v. sol. 
water.— Auroohloride ; [183°] ; small needles, 
m. sol. water. 

Methijld-iodide of the anhydride. 
Long needles. With Ag.p it yields a methylo? 
hydroxide, which is split up by heat into alde- 
hyde and di-methyl-oxy-ethyl-amine. 

Methylo-chloride of the anhydride, 
Grystalline mass. F<^ms a platinochloride crys- 
tallising from alcohol In needles, and an auro- 
ohloride, both being v. sol. water. * 

Di-methyl-oxy-ethyl-amine G^H^NO i.e. 
NMe2.GH3.GH.jOH. Di-inethyl-ethyl-alhi'ne. 
(130°). Prepared from dimothylaraine and 
ethylene chlorhydrin ^Ladenburg, B. 14, 2408). 
Formed also by heating * methyl -morphi- 
methine ’ (v. Morphine) with AcjO at 160°-190° 
(Knorr. B. 22, 1114). Liquid.—B'2HAu01, ; 
needles, sol. hot water. — B^JH 2 PtGl 2 : easily 
soluble prisms. 

Acetyl derivative 0,H„AoNO. Forms 
111 aurocnloride B'HAuCl ^crystedlising in plates. 

Voii. LQ, 


Meihylo-hydroxide v, Nsubinx. 

TEI-lfETHYL - OXYETHYI - AMMONIOU 
HYDBOXIDE v. Neubine. 

METHYL-OXYETHYL tANIlINE 

C^H^NO i.c. G,H^.N(GH3)(03H,.0H). Methyl- 
phenyl-ethyl-alkinc. (218° at 110 mm.). S.G. 
- 1‘0806. Obtained by heating methyl-aniline 
with ethylene-chlorhydrin at 100° (Laun, B. 17, 
675). Golourless oil. Weak base. By exposure 
» to air it is oxidised to a thick blue syrup. 

Methylo -iodide B'Mel: colourless plates 
or tables.# 

Methylo - periodide B'Mel,; [87°]; 
greenish glistening plates. 

METHYL a-OXY-ETHYL KETONE G,H,0, 
i.c.GH3.GO.GH(OH).GH3. (142°). Ketoxy-hutane, 
Formed by reducing di-methyl diketone with 
zinc and H3SO4 (Von Pechmann, B. 22, 2214 ; 
23, 2421). Golourless liquid, miseible with 
water. Reduces Fehling’s solution. Reacts 
with phenyl hydrazine, with formation of the 
compounds GH3.C(N2HPh).CH(OH).CH3 [84°] 
and CH..C(N..nPh).C(N.jHPh).GIT.,. 

METHYL‘-OXY-ETHYL-PYRli)INE v , Tkop- 

INE. 

METHYL-OXY-ETHYL-p-TOLTJIDINE 

C,„H,3N0 Le. CILOII.CII.,.NMe.O,H4Me. (290°- 
300°). Formed from oxy-ethyl-toluidine and 
Mel at 60° (Dcmole, A. 173, 129). Liquid.— 
B'lIL— B'.jH..PtGJ,. 

Methylo -iodide B'Mel. Liquid. Yields 
B'3Me3PtCl, and B'MeAuGl^. 

METHYL-OXY-GLUTARIC ACID v, OxT- 

METHYH-GLUTAHIC ACID. 

TBI - METHYL - TBI - OXY - HYDBOBENZ - 
AMIDE V. Anisuydramidb. 

TETB A - METHYL - OXY - TBIMETHYLENE . 
DIAMINE i.e. HO.GH(GH3.NMe3)2. 

Tctra - methyl - oxy -propylene - dia^ninc. Tetra- 
methrjl-allijl-alkinc. (170°-186°). Formed by 
heating s'-dichlorhydrin CH3C1.GH(0H).CH3G1 
with dimethylamine in a sealed tube at 60° 
(Bcrend, B. 17, 510). The liquid is rendered 
alkaline by KOH and extracted with chloroform. 
Liquid, v. e. sol. water. — B'2H2ptGl3 : yelloy 
plates, m. sol. water. 

DI-METHYL-TBI - OXY - PHENYL-BENZYL- 
KETONE V. Anisoin. 

DI-METHYL-OXY-PBOPYL-AMINE 
CjHjsNO. (126°). Prepared by the action of 
diraethylamino on propylene chlorhydrin at 100° 
(Morley, C. li. 91, 333; Ladenburg, B. 14, 2407). 
Liquid. — B'.jH.PtCl^: prisms, v. sol. water. 

Methylo-chloride B'MeGl. Prepared by 
heating aqueous trimethylamine with propylene 
chlorhydrin at *100° (Morley, G. Ji. 91, 833 ; B, 
13, 1806). Colourless, very hygroscopic crystals, 
turning brown in light. Forms a platinochloride 
B'.jMe.jPtCl«, crystallising in yellow feathery 
plates, insoh alcohol and ether, v. sol. water. 

Methyio-hydroxide B'MeOH. From the 
chloride and moist AgjO. Alkaline syrup. De- 
composed on distillation intoNMe,ana propylene 
glyqpl (Morley, C. J. 41, 389). 

, Di-methyl-dioxypropyl-amine CjHijNOj i,e, 
NMe3.CH.CH(OHl.CH.j(OH). Di-methyl-wopyU 
glycolline. (217°). Formed by heating di- 
methyl-amine with glycerin chlorhydrin (Roth, 
B. 15, 1153). Golourless oil. Sol. water, alco* 
hoU and ethei^B'AOljPtCl*. 

A A 
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Methylo-ehlorids OgH|«KO.jCl 
NMeaOl.CHyOEt(OH).CH,(OH). Prom glycerin 
chlorhydrin and NMe, at 100® (Y. Moyer; JB> % 
186 ; Hanriot, A, Ch. [6] 17, 99). Cryatals, v. e. 
aol. water. — (CXaNO,01),PtCl, : tables. - 
OJIirtNO.AuCl^. [190®]. Orange crystals. 

METHYI-OXYPROPYI-ANILINE C,oH„NO 
i.e. 0„Hi.N(CH.,)CaHu.0H. Methyl-phcnyl-pro- 
pyhalkine. (262°). Colourless liquid. Pormod 
by heating methyl -aniline with propylene chlor- 
hydrin (Laun, B. 17, 67B). 

METHYL jS-OXYPROPYL KETONE 
i.e. CHa.CO.CH,.CH,.CH,OH. Acttyl-iyropyl 
alcohol. (145°) at 100 min. ; (209°) at 729 mm. 
V.D. 2-25 (calc. 3-63). S.G. 10061 ; |5 -oodo. 
M.M. 6*544 at 25°. Formed by boiling trimethyl- 
ene methyl ketone carboxylic acid (derived from 
aceto-acotic ether, sodium, and ethylene bromide) 
with water, CO.> being evolved (Perkin, jun.,C. 

61, 829). ‘ Formed also by boiling bromo-cthyl 
aceto-acotic ether with aqueous HCl. Thick 
syrup, miscible with water, v. sol. alcohol and 
ether. Decomposed by heat into water and its 
anhydride, which reunite in the cold ; does not 
reduce coldammoniacal silver nitrate, but reduces 
it on warming. Gives with phenyl-hydrazine 
solution an oily precipitate of 0„HnN2 or 

byK,Cr;0, 

and HoSO, to acetyl -propionic (leviilic) acid 
(Colman a. Perkin, C. J. 63, 189 ; 65, 352; Lipp, 
B. 22, 1196). Reduced by sodium -amalgam to 
CH3.CII(0H).CH,.CH,.CH,0H (Perkin, jun., a. 
Freer, B. 19, 2566). With NaHSOj it forms 
CIl3.C(03H«0H)(0H).S03Nal|aq : needles, v. sol. 
water and alcohol. 

Acetyl derivative CHa.CO.C.,H,.OAo 
(214° i.V.) at 728 mm. S.G. g 1-0.35C. V.D. 
6*02 (calc. 4*98), Liquid, m. sol. water, v. e. sol. 
alcohol and ether. 

Benzoyl derivative CHa.CO.OjIIgOBz. 
(297^). 

CH.CHj 

Anhydride | . (72°-76°). 

0 . CHj 

formed by slow distillation of the ketone. 
Water converts it into the flocculeiit isomeride 
0II,.CH2 

CH8:0< I (111°) at 718 mm., which 

0 . CUj 

reddens pine- wood moistened by HCl v. Mktiiyl- 

SNE-FUnFTjnANB TBIHYDBIDE. 

Methyl w-oxy-propyl ketone OjHjoOj i,e. 
CH,.CO.CH(OH).Cll3.CH,. (153°) ; (77° at 35 
mm.). S. G. ^ ’972. Formed by reducing 
metliyl ethyl dikotone with zinc and dilute 
H2SO4 (Von Pechmann, B. 23, 2421). Colour- 
less liquid with sweet smell ; sol. water, but 
separated from the solution by NaCl or NaOH. 
Readily oxidised to OH., .CO.CO.C3H5. Reduced by 
sodium-amalgam to CH5.CH(OH).OH(OH).C2Hs | 
(187°), which is oxidised by bromine-water in 
sunlight to CH3.CO.CO.CjH5. Excess of phenyl 
hydrazine forms OH,.C(N.3HPh).CO.O.jH5 [108°]. 

Methyl o-oxy-propyl ketone 05H,„0,^i.e. 
OH,.CO.CHj.OH(OH).CH 3. (128°). Formed by 
adding chloro-acetic ether to sodium under 
ether, decomposing the resulting sodium com- 
pound by HCl, reducing by zinc-dust the ether 
GJItjClO^ (157° at 45 mm.) which is then 


formed, and boiling the product (106° at 

14 mm.), with dilute HCl, when it splits up irrio 
GO.J, alcohol, and the oxy-ketone (Fittig, B. 21, 
2138). Oolonrless mobile liquid, misoible with 
water. Forms compounds with NaHSOj, and 
with phenyl-hydrazine. 

Methyl w-oxy-iBoprdj^yl ketone. Oxim of 
the nitrate (CH3)jC(ONOj).0(NOH).CH,. 
PentaJie 7iitroso-nitrate. Formed by the action 
of amyl nitrite and nitric acid on aniylcne 
(CH3)3C:CH.CH, (38°) dis^lved in HOAc (Wal- 
lach, A. 218, 162). Monoclinio crystals, a:b:o 
= •977:1:1*449; 3 = 83° 82' (from benzene), or 
needles (from HOAc). 

METHYL-OXY-QTTINIZINE v. Oxy-phenyl- 

UETHYL-PYBAZOLE. 

METHYL-OXY.QTnNOLINE v. Oxy-mbthyl- 

QUINOLINE. 

METHYL-OXY-8UCCINIC ACID v. Oxt- 

MBTHYL-SUCCINIC ACID. 

METilYL-FARABANIC ACID v. Pababanio 

ACID. 

METHYl-PARACONIC ACID v. Anhydride 

of OXY-ETHYL-SUCCINIO ACID. 

TETRA-METHYL-PARALEUCANILINE v. 

TETRA-METnYL-TBI-AMIDO-TRI-PIlENYL METHANE. 

METHYL PENTADECYL KETONE 
i.e. CHg.CO.CjiH,,. [48°]. (246°) at 110 mm. ; 
(320° uncor.) at 700 mm. S.G. (liquid) ^*814. 
Prepared by distilling a mixture of barium 
palmitate and barium acetate (Krafft, B, 12, 
1671). On oxidation it gives pentadccoic acid. 

Mo*hyl pentadecyl ketone 
CH3.CO.CH(0,H,5)j. Di - n • heptyl • acetone, 
(306°-304°). S.G. *826. Formed by boiling 
di-heptyl-acetoacctic ether with dilute aqueous 
KOn (Jourdain, A. 200, 116). Oil, smelling of 
peppermint. Forms a crystalline compound 
with NallSOg. 

METHYL-PENTANE v. Hexane. 
Dl-METHYL-PENTENYLAMINE C^H.^N i.e. 
CH2:CH.CH2.CHj.CH3.NMe2. This constitution 
is assigned by Merliiig to Ladenburg’s di- 
methyl-piperidine, V, DI-MBTUYL-PYBIDINE llEXA- 
UYDIIIDE. 

Di-methyl-pentonylamine. Methylo - hy- 
droxide CjHoNMeaOH. Formed from amylem 
bromide and trimethylamine at 65° (Sohmie' 
deberg a. Ha mack, J. 1867, 806). — 

(C5H,NMe.,CI)2ptCI,aq. Irregular laminsB. 
(3)-METHYL-Pi;NTHI0PHENE O.H^S U 

Formed by distilling sodium a-mcthyl-glutarab 
COjNa.CllMo.CH...CHj.COjNa (5 g.) with P-^S 
(10 g.) at 180°~260° (Krekeler, B, 19, 3270) 
Colourless oil. When successively mixed witl 
a solution, of isatin in HOAo and cone. HjSO, i 
gives, a dark-green colour, and, on adding water 
a green pp. Phenanthraquinone and H^SO 
(Laubenheimer’s reagent) give a dark-viole 
colour. Phenyl-glyoxylio acid yields a viole 
dye. Alkaline KMnO^ (*3 p c.) produces aceti 
and oxalio aoid. Nitric acid forms a nitre 
derivative, and bromine a bi omo- derivative. 

Methyl-penthienyl methyl ketone 0,H]«S< 
%.e, SO5H4Me.OO.OHj. (284°). 

Oxim S05H4Me.0(NaH).0Hr [68°]. 
KETEYL - PHXKACYL - AHXLIDB t 
a-pHXKYX*-AMXpO-PHX](in BTBYZi EBTOIIB. 
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ItEIETI.* f HEHAOYli, - BBOKISX v. 

•Bboho-phbmtl stbtl kktonb. 

HETHYL-PEBNAHTHEIDENE v. Phenyl- 

EIPOLB. 

METHYI-PHENAMTHROLIKE 0„H,oNai.«. 
JH; N.O.OH:CH.C.CH:Cfi 
I B II I • (above 

5H:CH.O 0 , N:CMe 

i60°). Formed, together with an iaomeride, 
^hen w-amido-(P2/. 3) -methyl-quinoline (100 g.) 
B boiled with o-nitr<l-phenol (76 g.), glycerin 
320g.)t and H^SOi (270 g.). The product is 
liluted with water and evaporated to remove 
Miitrophenol. The reainous mass that is ppd. 
>n adding NaOH is extracted with benzene, and 
he dark oily mixture of bases so obtained 
rented with HCl. The hydrochlorides are washed 
vith alcohol, dissolved in water, decomposed by 
!^H„and the bases again extracted with benzene. 
?rom the crystalline mixture of bases Icrft after 
evaporating the benzene, ether extract%methyl- 
}hcnanthroline only (Gerdcisseii, B. 22, 21G). 

Properties.— White needles (containing 3 aq). 
yielts at SO'^ when hydi ated, 65° when anhydrous. 
3ol. boiling water, alcohol, and ether; v. sol. cold 
benzene. On oxidation with KMnO^ it yields 
phenanthroline carboxylic acid 
’209°], which decomposes at 210° into CO., and 
phenanthroline. 

Salts. -B'HClaq: small snow-white needles, 
d. sol. cc)!d, v. sol. hot, water, m. sol. alcohol, 
insol. ether.— B'H.SO^ aq : slender silky needles 
[from alcohol).— B'aH.^Cr.p, : red prisma (from 
hot water).— B'HjPtClj aq : flesh-coloured crys- 
talline pp., insol. hot water, si. sol. alcohol. — 
Picrate B'C«H.,(N02)30n. [217°]. Trans- 

parent yellow needles (from boiling alcohol). 

Ethylo-iodide B'Etl 2aq. [100°-110°]. 
Glittering brown crystals. Yields the i?latlno- 
ihloride B EtClHjPtCla (?) which forms orange- 
red crystals. 

Isomeride C,aH,oN2t. e. 
CH;N.C.CH:O.N:CMe 
I nil* [109°]. Occurs in the 
CH:CH.O.CH:C.CH:CH 

preparation of the preceding, from which it 
differs in being insol. ether (G.). Crystalhscs 
from alcohol in concentric groups of satiny 
needles (containing 4aq). Molts at 82° when 
hydrated and 10l)° when anhydrous. The an- 
hydrous base is a light white powder, v. sol. 
warm benzene and hot dilute alcohol, insol. 
cold ether, v. si. sol. hot ether. 

Methyl -phenaiithroliue 

CHiN.O O.N:CMe 

I i| HI. [76°], Prepared 

Cn:CH.C.CH:CH.O.CIt6H 
from o-amido-(Py. 3)-melhyl-quinoline, glycerin, 
o-nitro-phcnol, and H.^SO^ (Gerdeissen). C|ws- 
tals (containing 2aq). Melts at 63° when hy- 
drated, and at 76° when anhydrous. V. e. sol. 
hot benzene, y. sol. chloroform, m. sol. HOAo, 
el. Bol. etlier and light netroleum. Decomposed 
on distillation. 

Methyl-phenanthroline 
CH : N .O.CMe;CH.O.CH:CH 

1 II ' Hi- (above 

OHiCH.O O.N:CH 

800°). Prepared by boiling m^tolylene-diamine 
hydrochloride (40 g.) with nitrobenzene (BOgX 
gfyeerin (100 g.), ana HJ8O4 (100 g.) ; and pun* 


fled by means of the chromate (Skranp a.Fi8oh6r4 
M, 6, 623). Short prisms (containing 6aq), more 
soluble in cold than in hot water, v. sol. aJoohol. 
Its solutions give a white Crystalline pp. with 
AgNO, and a blue crystalline pp. with ouprio 
acetate. Chromic acid mixture oxidises it to 
the corresponding phenanthroline carboxylio 
acid. 

Salts. — B'nCHaq: transparent needles.— 
B'jH^Cr.O, : red, sparingly soluble needles.— 
B'..H2PtCl8 2aq : yellow crystalline pp.— Picrate 
psa^']. ♦ 

DI-METHYL-PHEEANTHEOLINE TETBA. 
HYDEIDE 

CH„:CMe.C O.N iCH- 

C„H,3N,t.e. I “ 11 n I . 

CII, : N . C.CHrCH.C.CMe-.CHa 
Formed by the action of acetic aldehyde or 
paraldehyde upon lu-phonylene-diamine hydro- 
chloride. The resulting base is ppd. by am- 
monia, dissolved in aqueous HCl, and ppd. by 
platiuio chloiide as B'.JI^PtCl^ (Schiff, A. 263, 
323). 

METHYL-PHENAZINE C„H,3Na i.a. 

I ^C^H^Me. [117°]. (350°). Formed 

by heating tolylene-o-diamino with pyrocatechin 
in sealed tubes at 210° (Merz, 13. 19, 726). 
Formed also by eliminating the two NH^ groups 
by means of the diazo- reaction, from the oxida- 
tion product (CisHj^N^) of phcnylene-p-diamine 
and tolylcno-m-diamine (Bernthsen a. Schweit- 
zer, B. 19, 2604; A. 236, 345). Needles (by 
sublimation), v. si. sol. water and ligro'in, y. sol. 
alcohol and ether. Its solution in cone. H2SO4 
is blood-red. It dissolves in cone. HClAq, but 
the base is ppd, again on dilution. — Salts. 
— B'aTT.^PtClB 6aq : yellow laminne (from water). 
— Byi^PlCl,j .3aq (from dilute alcohol). — 
Picrate [168°]. Yellow 

nodules which blacken on fusion. 

METHYL-PHENTEIAZINE C^H^N, i,e. 
/N.CMe 

C^h/ I 11 . [89°]. (260°-266°). Formed 

\n.n 

by the action of sodium-amalgam on acetyl 
o-nitro-phcnyl-hydrazine in alcohol, the solution 
being kept acid with HOAo, and the tempera- 
ture below 30° (Bischler, B. 22, 2806). Crystals, 
partially decomposed on distillation. V. sol. 
cold water, v, 0. sol. alcohol, si. sol. hot ligrofn. 

Bromo-mothyl-phentriazine OgH^BrN, i.s, 
CBr;CH.O.N.CMe . 

I li I li . [116°]. Formed from 

CIHCH.O.^l.N 

acctyl-p-bromo-o-nitro-phenyl-hydrazine by like 
treatment (Bischler a. Brodsky, B. 22, ^18). 
Golden plates, si. sol. cold, v. sol. hot, water* 

(a) - MEXHYL - PHENTETEAZINE BIHY. 

.NH.N 


sbIde 


0 ,a,N. i.e. 0 .h/ n. 

\NMe.N 


[«2^. 


Formed by the action of sodium nitrate on n 
very d>lntc hydrochloric acid solution of o-amido- 
pkenyl-mtthyl hydrazine (Hempel, X or, [2] 41, 
176). Colourless plates, y. sol. ether and benzene, 
el. sol. alcohol and petroleum ether. Sol. hot 
oono.NaOHAq. Cone. HNO, at 80°>100° yiej[de 
a product [137°1 oryetalUeicH from aleobcd la 
golden-yell^ prismi and neeuea. 


aa9 
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TRI-MElllVL rriENENYL'TRTKETONE. 


TBI-XETHYL PHENENTL TBIKETONE 
0„H,.A CJI,(CO.CHJ,. [163^., Tri- 
acityl‘beti 2 ciie. Formed by the action of NaOEt 
in ether on a uiixtiire of acetone (1 mol.) and 
allyl formate (1 mol.). . Sodium aceto-acetio 
aldehyde slowly separates, and is then dissolved 
in ice-cold water and neutralised by HOAc. The 
free aceto-acclic ahlchyde changes to tri-acetyl- 
benzeiie and water (Claisen a. Stylos, B. 21, 
1145). Small needles, si. sol. water, alcoholi, 
and ether, v. sol. llOAc. Oxidised by IHNO, to 
trimesic acid. 

METHYL . (aj3) - PHEN - NAPHTHAZINE 
.CH:CII.C.N.O.CH:CMa 
U CJl/ II •• • . 

\ C.N.C.CH:Cn 

[142°]. Formed by the action of (/8)-naphtho- 
quinone on tolylenc-diainine in HOAc {Hinsberg, 
A. 237, X42). 

Mcthy 1- (3j3) -phen-naphthazlne 

oxidation of a mixture of (j8)-naphthol and 
tolylene o*di amine with alkaline KaFeCyg (Witt, 
C. N, 49, 404). Pale straw-coloured needles, 
forming an intense red solution in U.^^SO*. 

METHYL-PH^NOL v. Crksol. 


Di-methyl-pheaol v. X\lenol. 

Tri-methyl-phenol 0,HAIc,.0H [l:2:lhr)]. 
Hemhnellithciwl. Ilemclliilienol. [81°]. Formed 
by fusing hemimellithcne sulphonic acid with 
KOH (0. Jacobson, B. 19, 2518). Needles (from 
ether). Gives no pp. with FeClj. 

Tetra-methyl-phenol 0JlMe,.0H [1;2:3:4:5]. 
[81°] (L.); [87°] (T.); (249^ uncor.) (L.); (200° 
i.V.) (T.). Formed by the action of nitrous 
acia on the corresponding C<,HMe^,NH 2 [0G°] 
(Limpach, B. 21, 044), or by fusing c-tetra- 
methyl-benzcne sulplionic acid with potash 
(Tohl, B. 21, 907). Long white needles (from 
very dilute alcohol), v. e. sol. alcohol and ether, 
m. sol. petroleum other. Volatile with steam. 
Bromine forms C,„H,2l3r.OIl [15l°J. 

Acetyl derivative [^7°]. 

Prisms, 

c Tetra-methyl-phenol C.,H(CH 3 )^.OH. [81°]. 
Formed by the action of nitrous acid on tetra- 
racthyl-phenyl-amine [14°J (Hofmann, B. 17, 
19161. While crystals. Yields a quiiione on 
distillation with MnO.. and 

Ethyl ether C,H(;CH,) .OEt : (230°); liquid. 
Formed by the action of alcohol upon the sul- 
phate of tetra-methyl-diazo- benzene (Hofmann, 
jB. 17, 197). 

Penta-methyl-phenol tJ„(CHJ,.OH. [125^. 
(267°). Formed by the action of nitrous acid 
upon penta-methyl-phenyl-araine (Hofmann, B. 
18,' 1826). Fine white needles. Volatile wdth 
Bteam. Soluble in alcohol. Sparingly soluble 
in alkalis. 

Methyl ether C«( 0 H,) 5 .OCIi, : [64°]; Ipng 
needles.^ 

IIETHYL-DIPHENYL C,aH, . i.e. 
OA-OAMe [3:1]. PhenyUolyl (275°). S.G. 
E X'081. Formed by the action of MeOl upon 
molted diphenyl in presence of Al^Cl* (Adapi, 
BL [2] 47, 689; 49. 98; A. Cji. [6] 16, 239). 
Limpid colourless liquid, not solidifled at —21°. 
y. e. sd. methyl aJcobol and acetone. Not 
aftadLed by either in neutral or alkaline 

Ohxomio acid oxidisea it to diphenyl 


w»-carboxylio acid [ 161 °]. Bromine at 160 * 
forms which when treated with 

KOEt yields 0, JI„.CHpEt whence dry gaseous 
HI liberates phenyl-benzyl-alcohol. 

o-Methyl-diphenyl 0 ,,H ,2 uc, 
C,H,.C,H.Me[2:lJ. (251i°). Appears to be formed 
by treating bromo-benzeno mixed with liquid 
bromo-toluene with sodium (Barbier, H. 7, 1548), 

p-Methyl-diphenyl C,H,.C,H,Me[4:l]. (2G3°- 
207 '). S.G. ^ 1015. Formed by the action of 
sodium on an ethereal soVjtion of bromo-benzene 
and j>-bromo-toluene (Caruelley, G, J, 29, 13).^^ 
Formed aljjo by passing a mixture of benzene " 
and toluene through a red-hot tube (Carnelley, 
C. J. 37, 701). Solidifies at ~‘2\ Dilute nitric 
acid Gxidi.scfi it to diphenyl carboxylic acid. 
Chromic acid forms torcplithalic acid. 

Di-methj 1-diphenyl C,,H,, i.e. C,.JlHMe^ 
(284°-290°). S G. y 1025. Formed by the 
action qf methyl chloride on diphenyl in presence 
of (Adam). Colourless liquid, not solidi- 
fied at -21°. Oxidised by CrOa in HOAc 
yielding an infusible diphenyl dicarboxylio acid 
which cannot be sublimed. 

Other di-methyl-diphenyls are described as 
Ditolyls. 

s - DI - METHYL- PHEN YLACEX AMI )IN S 

C,«H,,N,.ir. CJl,.CII,.C(NHMe){NMc). FormeJ 
by tbo of alcoholic methylamine on the 

hydiocliloride of phenylacetic imido-ether 
C„II ..CII,.C(OKt) (NH) (Luckenbach, B. 17, 1420). 
Crystalline solid, v. sol. alcohol. — B'HCl : 8i.r- 
sided prisms. — B'HjPtCl,,: small glistening 
crystals, sol. alcohol, si. sol. water. 

u- Di-rae i hyl-phenylacetamidine 
CJI,.ClI,.C(NMe.^)(NH). Formed in the same 
manner as the preceding, using dimethylamine 
(L.). — r/.ilPtCJjj; small needles, si. sol. water, 
m. sol. n’cohol. 

DI-METHYL-PHENYL-ACETIC ACID 

[5:3:ljCJl,(CII..)a.CH .CO ,H. Mi's iiyhacc tic acid, 
[100°] (W.i ; [97°] (‘llobinet, Bl. [2J 40, 316). 
(273''^ at 735 nun.). I’cnnod by the saponifica- 
tion of the nitrile obtained by heating mesityl 
bromide with KCN (Wispok, B. 10. 1578). Long 
white prisms. Sol. alcohol, ether, and hot water, 
V. si. sol. cold water. 

Salts.- A'K aq : silky needles.- A'^Badaq : 
transparent prisms. — A'.,Ca3a,q; easily soluble 
thick needles.— A'j^Mgoaq ; long silky needles. — 
A'Ag: long thin needles. 

Tctra-methy 1-phenyl-acetic acid C, 2 n,A**<^* 
C„inie,.CH 2 .CO.,H [5:4:3:2:1]. [12.5° uncor.J. 

Formed by redaclng the corresponding tctra- 
methy 1-mandelic acid with 111 (Claus a. Fohlisch, 
J. pr, [2] 38, 2.34). Slender needles (from hot 
water), v. so!, alcohol, eCicr, and chloroform.— 
CaA'a 3ae ; silky needles. 

TEI-METHYL-PHENYL-AMIDO-CBOIOHIC 
ACID V. ll^-CUMYL-AMIDO-CUOTONIC ACID. 

Tetra-mothyl-phenyl-amido-crotonio acid 
Ethyl ether CJIMo ,.N H .CxMe:CH.CO.,E t. 
[101°]. Obtained by th^ action of tetra-methyl- 
phenyl-amine (prepared from if'-oumidine) on 
acetoacetic ether (Conrad a. Limpach, B. 21, 
1066). Large white prisms (from alcohol and 
ether). At 280 286° it yields oxy-tetra-niethy I- 
phenyl-di-methyLpyridiue oarboxylio acid 

[146T. 
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wnnrifpmNYL. AMINE v. Toluidinb 
nd Mbthyl-animnb. ^ 

Di-methyl-pbenyl-amine v. Xylidine and 

)l-MBTHYL-ANILINB. 

Tri-methyl-phenyl-amine v. Mesidine and 

^CuMIDINB. • 

Tetra-metliyl-plienyl-axnine 
mMoJNHd[l:2:3:4:5]. [00°]. (200° uncor.). 

)btainea by heating isocumuline hydrochloride 
vith MeOH at 250^^ to 260^" under pressure 
Limpach, B, 21, 644)> Nacreous leafleLs (from 
vater). May be sublimed. The corresponding 
3«HMe,(OH) melts at 81°. . 

Formyl derivative [144 ]; silky needles 
from water). ^ „ 

Acetyl derivative [170°]; silky needles. 
Tetra-methyi-pbenyl-amine O^H Me ,N H™ 

1:2:3:5:6]. Isoduridiiie, [24°]. (255°). Formed 
W heating the hydrochlorides of x^-cumidine or 
xiesidine with MeOH at 300° (Hofii>i^,nn, B. 

^ ^ -I. 75 10 7 1/40. 


177*1912; Noiting a. Baumann, H. 1149; 
Limpach, B. 21, 046). — B'HCL— B'.di^rtCl,;. 


Formyl derivative ; long silky 

needles. 

Acetyl derivative C^HMe,.NHAc. [215 ]. 

Tetra-methyl-phenyl-amine C^HMe^.NHj. 

Duridine. [14^]. (253°). S.G. -- *978. A 

product of the action of MeOH on xylidine 
hydrochloride at a hii^h temperature (Hofmann, 
B. 17, 1913 ).— B'HOl. ByLPtClg. 

Penta-metbyl-pbenyl-amine 0^(CH3)vNH.^. 
Amido-i^enta-methyl-hcnzene, [152°]. (278°). 

Prepared by heating dirncthyl-^-cumidlno with 
methyl iodide under pressure at 240°-250°(Hof. 
manu, B. 18, 1821). Large colourless needles. 
V. sol. alcohol and other, insol. water. On oxi- 
dation by arsenic acid in conjunction with aniline 
it yields a homologue of roaaniline. Mol at 
100° forms C^iMCsNllMo [01°J, which is not 
further acted on by Mel, even at 170°. 

Salts.— BTICI: long thin needles, easily 
soluble in hot water, si. sol. cold. -R'vH..3Cl.PtCl|; 
sparingly soluble trimctric tables. The acetate 
is very soluble; the nitrate forms sparingly 
soluble needles; the sulphate and oxalate 
very sparingly soluble small scalos. 

Acetyl derivative C,^(CIi3)5.NHAo 
[213°]; needles. 

METHYL-DItPHENYL-AMINE Ci^H.aN i.c. 
NPh-Me. Bi-phenyUnelhyl-amine, (282°) (G.). 
(292°) at 741 mm. (Brulil, A. 236, 21). S.G. ^ 
1*0476. Formed by mcthylation of diphenyl- 
amine (Bardy, Z, 1871, 619 ; Girard, Bl. [2] 23f 
2). Liquid. Gives a violet colour with HNOj. 
Fuming HClAq at 150° resolves it into MeCl 
and diplienylamine (Gnchrn, B. 8, 1010). By 
passing through a re^-hot tube it is converted 
into diplienylamine, carbazole, benzonitrile, 
aniline, benzene, methane, hydrogen, nitrogen, 
and other products (Graebe, A. 174, 181). Nitrous 
acid passed into its alcoholic solution yields 
NMePh.O,H4.NpO«H,.NMePh. Boiling nitric 
acid forms a compound which crystallises from 
aleohol in yellow prisma [234°]. 

Derivatives. — Tri-bromo- and Buouo-di- 

RITRO-, IIBTBTL-DXPBENYIAMINB. 

METHYL - PHENYL - ANTHEACENE v. 

PinNTL-UBTHYL>ANTHIUCBiaB. 

MBTHYL-PHENYL-OABBAMIO AOIH v. 
ToLYL-CARBAinO lOID. 


Di-methyl-phenyl-earbamie aeid Xtltl* 

oIrbauic acid. 

Tri-methyl-phenyl-carbaiiiio acid. Ethyl 
ether C JI,Mc,.N H.CO.EU ^-Cumyl-carhamic 
ether. [91*5°]. Formed by the action of ohloro- 
forniic ether CICO ,Et on y^-cumidinc (Frentzel, 
a. C. 1888, 1361)! P3O, converts it into the 
cyanate GJIMeaNCO (221°), polymerised by 
PEt, or KOAc into the cyanurate [234°]. 

• Tri-methyl-phenyl-carbamio acid. Ethyl 
ether C„H,Me3NH.CO,Et. Mesityhurethane. 
[62°]. Fo5med from mesidine and ClCO-^Et 
(Eisenberg, B. 16, 1016). Long colourless 
needles, volatile with steam, sol. alcohol and 
ether. 

TETRA - METHYL - PHENYL - CARBAMINE 

C„H(CH3),.NG [61°J. White crystals. Formed 
by heating tetra-meibyhphonyl-amine [14°J with 
chloroform and alcoholic KOH. It iff changed 
into the nitrile by distillation (Hofmann, B. 17, 
1914). 

Penta-metbyl-pbenyl-carbamlne 
C«(CHs).vNO. [128°]. Formed by heating penta- 
mcthyl-phenyl-amine with chloroform and alco- 
holic NaOH (Hofmann, B. 18, 1824). Colourless 
crystals. V. sol. alcohol. At a few degrees above 
its melting-point it is transformed into the nitrile 
with evolution of heat. 

METHYL - IPwI -PHENYL-CARBINOL-CARB. 
OXYLIO ACID V. Dl-PHENYL-TOLYL-OARBINOIr 
CARBOXYLIC ACID. 

METHYL-FHENYLEHE-DIAMINE 

V. PnENYLENE-MRTIIYL-DIAMINR. 

Di-methyl-phenylene-diamine v. Phenylekb- 

di-muthyl-diamine. 

Tri-mo thyl-pnenylene-diamine i.e. 

CJIMe3(NH,>)2[l:2:4:3:5]. [84°]. Formed from 
nitro-'^'-cumidine by reduction (Mayer, B. 20, 
970). Long needles, v, sol. benzene. FeCl, 
colours its solution deep red. 

Isomerides v. Di-amido-mesitylenb and Di- 

AMID 0 -\|'-CUMENE. 

Tetra-metbyl-plienylenn-diamlre C,„H,aN, 
i.e. *C„Mo 4(NH,)., [1:2:4:5:3:G]. Formed by re- 
ducing di-nitro-s-durene with zinc and HOAo 
(ICof, A. 237, 4). Pearly plates, v. sol. chloro- 
form and alcohol, m. sol. ether. Its solutions 
aro coloured green by atmospheric oxidation. 
FeClj yields duroquinono. The hydrochloride 
is si. sol. cone. HCIAq. 

Tetra-nietliyl-phenylene-diamine 
C«Me^(NII..)., [l:2:4:3:5:(n. Prehnitylene-diamine. 
[110-']. Formed by reducing C„Me^(NH2)fN02) 
with tin and HCl ,(TbhI, B. 21, 906). Plates 
(from water), or needles (from alcohol); v. e. 
Bol. alcohol, si. sol. ether and ligroln.— 
B"II,Cl.,a(i : plates, v. 0. sol. water, v. si. sol. 
cone! HCIAq. Coloured dark red by FeCl,. 

METHYL-DIPHENYLENE KETONE OXIDE 
V. PhENYLKNE-TOTjYLENR ketone oxide. 

• BI-MEtSyL PHENYLEKE-BIVIHYl LI. 
KETONE i.e. C..H,(CH:CH.CO.OH,)r 

[166°]. Formed by the action o( NaOHA.q on a 
mixture of occtoii© (10 pts.) and terephtlmlin 


mixture ui ttcubuitw 

aldehyde (Ipt.) (Loew, A. 231, 379). Needles, 

I almost insof. water, alcohol, and ether, v. soL 
chloroform, v. e. sol. acetone. With cone. H^Oi 
it yields a deep-red solution. 

METHYL -PHENYL. ETHYL. ALXlra ft 

Metbyl-oxyetbyl-anilixe. 



m METHYL PHENYIrETHYL KETONE. 


XSTHTL FHEKYL-ETHYt KETONE v . 
BbhIbyl-aoxtonk. 

lIETinrL.PH£NYL.OLYOXTLIO KCXD v. 
Toltl-olyoxtuo im>. 

Ei-methyl-phenyl-glyozylio acid t;. Xtlyl- 

OLTOZIUO ACID. 

Tetra-methyl-ph enyl-glyozylio acid 
[6:6:3:2:1] C«HMe,.CO.COaH. [124°]. Formed 
by oxidising the ketone G^HMe^.GO.CH, with 
cold aqueous RMnO^ (Glaus a. Foecking, B. 2C, 
8102). White scales, si. sol. water, v. sol. alcohol 
and ether. Beduced by sodium-amalgam to tetra- 
methyl-mandelic acid GJlMe4.CII{0lI).G02H. — 
KA' 6aq : crystalline, v. e. sol. water. — CaA'j 9aq : 
nodules. — BaA'^3aq: nodules.— AgA': white pp. 

Tetra-methyl-pbcnyl-glyoxylio acid 
:6:4:3:2:1] G„Hl\fe4.CO.CO,H. Formed by oxi- 
dising the corresponding duryl methyl ketone 
with co^d aqueous KMnO, (C. a. F.). Yellow 
liquid, si. sol. water, v. sol. alcohol and ether. 
Solidifies when strongly cooled. Sodium- 
amalgam reduces it in alcoholic solution to the 
corresponding tetra-methyl-raandelio acid. — 
NaA' 6aq: white crystalline crusts. — BaA'^Saq: 
nodules.— CaA'n3aq : granules. — GuA'jfiaq: green 
crystals, V. sol. water. PbA^^: white pp., v. si. 
sol. water. — AgA': white pp., insol. water. 

Tetra-methyl-phenyl-glyoxylic acid Gj^^O, 
i,e. [6:4:3:2:1] C,HMe4.CO.CO.,H. Formed by 
oxidising the corresponding tetra-methyl-phenyl 
methyl ketone (Claus, J. pr. [2J 88, 232). Oil.— 
BaA^2 4aq : needles. — CaA'j 4aq : needles. — 
GnA', Saq. 

Penta-methyi-phenyl-glyoxylic acid C,sH,„0, 

U, G,Me4.CO.CO.,H. [122°]. Formed by the 
action of AlCl, on a mixture of penta-mcthyl- 
benzeneand CICO.CO.^B (Jacobson, B. 22, 1218). 
Formed also by oxidising C^Me^.CO.CHj with 
alkaline EMnO^. Prisms, v. si. sol. cold water, 

V. sol. alcohol. —NaA' 3aq : plates, m. sol. cold 
water.— BaA'x Saq : nodules, v. si. sol. cold water. 
— CuA'.Saq: needles. 

HEXA-METHYL-Dl-PHENTL-GirANlBINE 
t.c. HN;C(NH.C„H,Me3)2. Di^mesitijl- 
guanidine. [218°]. Formed by heating 
« SC(NH.CgHgMe,)2 with alcoholic NH, and lead 
oxide (Eisenberg, B. 15, 1014). Minute prisms, 
soL alcohol and ether, insol. water. 

Ennea-methyl-tri-phenyl-guanidineO^HHjjNy 

0AMo3N:C(NH.C,H;tfe.,)^ [225°]. Formed 
by heating hexa-methyl-di-phenyl-thio-urea 
with alcoholic mesidino and lead oxide (E.). 
Small crystals, sol. alcohol, insol. water. 

METHYL-PHENYL-HYDRAZINEv.Phenyl- 

lIETinrL-BYDBAZI.NE. * 

Tri-methyl-phenyl-bydrazine C„H„N, t.e. 
[1:2:4:5].0 „Hj<Mo,.NH.NH3. ^-Cumyl-hydraeine. 
[120°]. Formed by boiling its sodium sulphonate 
with water (Haller, B. 18, 91). Needles (from 
ether) ; insol. water and alkalis, y. sol. alcohol 
and ether. With aceto-acetio ether it yields 
oxy-tetra-methyl-phenyl'pyrazole. , 

Sodium sulphonate 

Formed by warming 
diazo-^-oumene chloride with Na^SO, an^ re- 
ducing the resulting 0«H2Me|.NrSO,Na with 
zinc-dust and HOAo (Haller). White plates 
(containing llaq.), si. sol. cold water and 
alcohol, V. sol. not water. 

XStHTL.PHENTL.Dl.XETOHB w.Pesntx.. 
|ltTnYIi>DZ-XSTOXB. 


TBI-METHTL-PHENTL KSBOAPTAN 

i.e. 0«H,Me,.SH. Mesityl eulnhydraU* 
Thiotnesifol. (229°). S.G. 1*0102. ij^rmed by 
reducing mesitylene sulphoohlorlde with zino 
and H^SO^ (Holtmeyor, Z, 1867, 686). Liquid, 
volatile with steam ; sol. alcohol, ether, and 
benzene.— Hg(8.GaH2Mej)jj : white silky needles. 

HEXA-METHYL-DI-PHENYL-HETHANE 
CjjHa, i.e. CHj,(G«Hj,Me3)3. Di-mesityl-methane. 
[c. 130°]. Formed by the action of H^S04 on a 
mixture of GHa(OAc), afid mesitylene dissolved 
in HOAo (Baeyer, B, 6, 1098). MonooliniQ> 
prisms (from ether). 

Hethyl-tri-phenyl-xuetliane v . Dx-phenyl- 

TOLYL-MBTHANB. 

TETRA - METHYL- PHENYL - DI - METHYL- 
AMINE C,aH„N i.e. O.HMo^.NMe^. (237°). 
Formed from tetra-methyl-phcnyl-amino [14°J 
by treatment with Mel and alcoholic soda (Hof- 
mann,'* B. 17, 1914). Colourless liquid. — 
B'jHaPtCla ; crystalline. 

Fenta-methyl-phenyl-methyl-amine Gi^Ili^N 
i.e. C„(CH,)5.NHMe. Methyl-amido-pcnta-methyl- 
hmzene. [61°]. Colourless scales. Formed by 
heating penta-methyl-phenyl-aniine with methyl 
iodide. — B'jfHgCl^PtCl^ : needles (Hofmann, H.18, 
1824). 

Penta-methyl-phenyl-di-methyl-amine 
C„(CH3)5.NMo^. Di-methyl-amido-pmta-methyl- 
hcmeftie. [64°]. Colourless scales. Formed by 
digesting penta-methyl-phenyl-amine with 
methyl iodide in presence of an alkali. Its 
mothylo-iodido could not bo . obtained. — 
B'3H.^Cl2PtCl4 : needles (Hofmann, B. 18, 1824). 

TETEA-METHYL-PHENYL-METHYL-CAB- 
BINOL [6:4:3:2:1] CJiMc4.CH(On).CH3. DumU 
mcthyl-carhinol. (above 300°). Formed by re- 
ducing duryl methyl ketone with zinc and HCl 
(Claus a. Foecking, B. 20, 3099). Pale-yellow 
liquid. 

Tetra-methyl-pheayl-methyl-carbinol 
[6:6:3:2:1] C,HMe4.CII(OH).CH;,. [72°]. Formed 
by reducing .s-cluryl methyl ketone (C. a. F.). 
White plates. 

METHYL-PHENYL METHYL KETONE v. 
Tolyi. methyl ketone. , 

Di-methyl-phenyl methyl ketone v , Xyltl 
METHYL ketone. 

Tetra-methyl-pbenyl methyl ketone CijH^O 
i.e. [6:4:S:2:1] CJlMe,.CO.CII,. c-Duryl methyl 
ketone. (200°). Formed from c-durene, AcCl, 
and AlCl, (Claus, J. pr. [2] 38, 231). Brownish, 

' strongly refracting, oil, insol. water, sol. aloohol 
and ether. Oxi^sed by KMnO^ to tetra-methyl- 
phenyl-glyoxylio and c-tetra-methyl-benzoio 
acids. 

Phenyl-hy dr aside [129% Plates. 

Tetra-methyl-phenyl methyl ketone 
[6:4:3:2;1] C.HMe^.CO.CH,. (264°). Formed 
from u-durene, AcGl, and AlCl,, in 03.^ (ClauB a. 
Foeoking, B. 20, 8097). Colourless oil, v. Bol. 
alcohol and ether. Volatile with steam. Beduced 
by zinc-dust and alcoholfb KOH to the oarbinol. 
Oxidised by KMnOi to tetra-methyl-phenyl-gly* 
oxylic aoid. 

Phenyl-hydraside, Needles, decompoiing 
at 216°. 

Oxim. [148®]. Plates. 

Tetra-methyl-phenyl methyl ketone 
[6;5;8:2;X] OJHMe 4 .CO.OH,. [ 68 ®]. (261«). 
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Fcrmod by the action of AlOl, upon «-darene 
mixed with AcCl in GS^ (0. a. F.)> Plates. 

Phenyl-hydrazide» Crystals, decom- 
posing at 225^ 

Fenta-methyl-phenyl methyl ketone G,aH,gO 
i.«. C^Mej.CO.CH,. (280*^). Formed by 

the action of AlCl, on a mixture of penta-methyl- 
beiizcne and AcCl dissolved in CS.^ (Jacobsen, B, 
22, 1218). Pearly plates, v. sol. alcohol, ether, 
and HOAo. Oxidised by KMnO^ to penta- 
mcthy 1-phenyl -glyolyl ic acid . 

DI - METHYL - PHENYL - PHOSPHIN E v. 

PHENYL-DI-&IETHYL-PnOSPUIN13. 

METHYL - TEI - PHENYL -PHOSPHONITJM 
IODIDE V. MctUylo- iodide of Tiii-phenyl- 

PnnSPHINB. 

TRI-METHYL-PHENYL-PHtHALIDE 

XO 

C,,H.gOa Le. CJI.^ >0 . MesityU 

\CH . CJlMc, ♦ 

phthalide. Thcnyl-mcsityl-carbhicA carboxylic 
anhydride. [lG4°j. Formed by treating an alco- 
holic solution of [5:3;1:2] CJl.jMe.,.C0.CgH4.C0^T 
with zinc and HCl (Gresly, A. 231,237). Short 
thick needles. 

Tri-methyUphenyl-phthalide CuHigOy 
Cwiiyl-phthalide. [140°]. Prepared as above, 
using the derivative of 4/-camene instead of that 
of mesitylene (G.). Small needles. 

Methyl-di-phenyl-phthalide v. Di-phenyl- 

TOLTL-CAllDINOL CAKBOXYIilC-ANHYDIlIDE. 

METHYL . PHENYL - PSEUDO - PICOLO- 
STYBIL V. OXY-PUENYL-ni-MBTHYL-PTIlIDINE. 
METHYL- PHENYL- PROPYL -ALKINE v. 

METHYL-OXYPiiOPYL-ANILINE. 

HEXA-METHYL-DI-PHENYL DISULPHIDE 

i.e. (C^TI.^Mea)2So. MefiUyl disulphide. 
[125°]. Formed by atmospiicric oxidation of tri- 
metbyl-phonyl mercaptan in alkaline solution 
(Holtmeyer, Z. 1807, 088). Light-yellow laminao 
or tables ; iiisol. water, sol. alcohol, ether, and 
benzene. 

OCTA-METHYL-DI-PHENYL 6ULPH0NE v. 

Di-dubyl sulphohe. 

Deca-methyl-di-phenyl sulphone C.^Hj,oS02 
i.e. CgMej.SOa.OsMej,. [98-5°]. Formed by the 
action of ClSOJl on ponta-methyl-benzcne 
(Jacobsen, B. 20, 890). Very long, slender 
needles (from ligroi'n) ; v. sol. alcohol. Yields 
penta-methyl-benzcne when heated with cone. 
HGlAq at 170°, and in smaller quantity when 
distilled. 

TRI - METHYL - PHENYL - THIO-CARB AMIC 
ETHER C„H„NSO i.e. CgK,Me,NH.CS.OEt or 
CgHjiMeaK :G(SH) .OEt. Mesityl - thio - uretha^ie. 
[88°]. Formed by heating the corresponding 
tbiocurbimide wit^ alcohol at 140° (Eisenberg, 
B. 15, 1015). Slender needles ; ,eol. alcohol, 
ether, and warm alkalis. # 

TEI-METNYL-PHENYL THIOCABBIMIDE 
OgH.^Mej.NCS. Mesityl mustard oil, [64°]. 
Formed by heating mesidine with GS^ and some 
alcoholic potash (^senberg, B. 15, 1012). Long 
needles ; soL alcohol and ether. 

Tetra-methyl-phenyl-thiooarbimide 
0„H„NS U. O.HMe 4 .NCS. [66°]. Formed bf 
boiling tetra-methyl-^henyl-amine [14°] with 
eSy and a little KOH (Hofmann, B. 17, 1915). 
Crystalline solid, 

Penta-methyl-phenyl thioearbimlde 

U, OgMe^l^OS, [86°]. Formed, 


together with the corresponding thio-nrea, by 
boilhig penta-methyl-phcnyl-amine with CS, 
(Hofmann, B. 18, 1827). Needles (from alcohol) ; 
volatile with steam. • 

TRI METHYL-PHENYL THIO-UREA 

C,oH,^N.^S i.c. NH2.CS.NH.CaH2Me4. Mesityl- 
thio-urca. [222°]. Formed by tho action of 
ammonia on the corresponding thio-carbimido 
(Eisenberg, B. 15, 1013). Pearly plates; sol. 
ether and hot alcohol, insol. water. 

Hexa-methyl -di-phenyl thio-urea GigH-^iN^S 
i.e. GS(1 S?H.CcH.^MCj) 2. Di - mesityl - thio - urea. 
Formed by heating mesidine with CS^ (Eisen- 
berg, B. 15, 1013). P’ormed also by digesting 
tri-methyl-phenyl tbiocarbimide with mesidine 
in alcoholic solution. Wliitc needles. Cone. 
II3PO, converts it into the tbiocarbimide. 

Isomeride v. Di-tI^-cumyl- thio-urea. 

Octo-methyl-di-pheuyl-:hio-urea CgiH.^gN^S 
i.e. SC(NH.GJIMe,),. [278 ']. Formed by the 
action of Cfl.on tetra-methyl-phenyl-amine [14°] 
(Hofmann, h. 17, lOl’i). Four sided plates (from 
alcohol) ; si. sol. alcohol. 

Deca-methyl-di-phenyl-thio urea GagH^-^NaS 
i.e. SC(NH.C„Me,),,. [252' J. PVmed by the 

action of CB.., upon pnnta-mcthyl-phonyl-amiuc 
(Hofmann, B. 18, 1827). White needles ; sol. 
HOAc, V. si. sol. alcohol. 

TRI-METHYL-PHENYL-UREA v. t^-CuMYL- 
urea. 

Hexa-methyl-di-phenyl-urea C„H„N,0 i.e. 
OC(Nn.O«HaMe 3 )a. Di - mesityl - urea, [above 
300°]. Formed by the action of mesidine on 
tri-methyl-phenyl cyanate (Eisenberg, B. 15, 
1017). Minute prisms ; si. sol. hot alcohol, 
insol. water. 

Hexa-methyl-di-phonyl-urea 
OG(NH.C^HaMc3)a. Di-'^-cumyl-urea. Accord- 
ing to Frentzol {C. C. 1888, 1301) this substance 
melts between 200° and 270° {cf. vol. ii. p. 290). 

METHYL - PHLOROGLUCINS v. Phloro- 

OLUCIN. 

METHYL PHOSPHATES. 

Methyl - phosphoric acid MeO.PO(OH).a. 
Formed by slowly adding methyl alcohol to 
cooked POCI3 (H. Bchiff, A. 102, 334).— BaA"2hq: 
lamina); much less soluble in boiling water than 
in warm water.— CaA" (dried at 100°). 

D .-methyl-phosphoric acid (MeO)2PO.OH. 
Formed by pouring POCI3 into methyl alcohol 
(Bchiff). Acid syrup ; sol. alcohol and ether. 
Its salts are more soluble than those of tho pre- 
ceding acid. — I hiA'j (dried at 150°) : pearly plates, 
nearly insol. alcohol. — BrA'./2aq. — PbAbxaq. — 
CaAb (dried at 100°) : very soluble nodules. 

Tri-methyl phosphate Me.,POv (197° cor.). 
S.G. 2 1*2.38 (Weger, A. 221, 89). S.V. 139*5 
(Los.sen, A. 251, 74). 

METHYL-PHOSPHINE CH^P i.e. GH,.PHa. 
Mol. w. 48. ( - 14°). V.D. 24-4 (calc. 24). S. 
•(ether) 76 at 0°. Formed, together with di- 
methyl-phosphine, by heating PH^I with Mel 
and ZnO at 160°. When water is added to the 
product MePHjI is decomposed, with evolution 
of MePHj, while Me^PH.^I remains (Hofmann, 
B. 4, 006). Formed also by heating chloroform 
with PH 4 I and ZnO (Hofmann, B. 6, 802). Gas, 
with powerful odour. May be condensed by 2 
atmospheres* pressure at 0 °. Fumes in the air, 
and takes fire when gently warmed. Feeble 
base, being absorbed by cono. BClAq or ooqp. 
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HIAq, producing crystalline salts, which are de- 
composed by water into MePJBL, and tho*aoid. 
When passed into fuming HNO, it yields 
methane phospkonio acid or*methyl. 
phosphinio acid* MePO(OH)2, which forms 
ciystds, V. sol. water, melting at 106°. This 
acid is not attacked by aqua regia. It yields the 
salts MePO,Ba, MePO^Pb, and MePO,Ag,, and 
the chloride MePOClj [62°] (163°). 

Salts. — MePHjjHCl : four-sided plates, very 
volatile in the air, being dissociated.— MoPH^HI: 
lamina). r 

Di-methyl-phosphine C,H,P i.e, (CHJ.PH. 
Mol. w. 62. (25°). Obtained by the action of 
caustic soda on its hydro-iodide, which is ob- 
tained as above described (Hofmann, B. 4, 610). 
Very volatile liquid which takes fire in the air. 
May be oxidised to MejPO.OH, a waxy solid, v. 
sol. water, r This acid melts at 76°, forms crys- 
talline MegPO.OAg and is converted by POI^ 
into the chloride Me.^OCl [66°J, (204°). This 
chloride is reconverted by water into the corre- 
sponding acid with less energy than MePOCL 
(Hofmann, B. 6, 109 ; 0, 307). 

Tri-methyl-phosphine OjHgP i,e. B(CRX, 
Mol. w. 76. (41°). 

Formatioiu — 1. By the action of MeCl upon 
calcium phosphide (Th6nard, G. R, 21, 144 ; 26, 
89^. — 2. From sodium or zinc phosphide and 
Mel (Cahours a. Hofmann, A. Ch. [3] 41, 631 ; 
Ghent. Gaz. 1865, ll).-3. From PCI., andZnMca 
(Hofmann a. Cahours, C. R. 104, 29).— 4. From 
PHj and Mel (Drechsol a. Finkclstein, B. 4, 354; 
Hofmann, B. 4, 205, 430). — 6. By heating CS^ 
with PH, I at 140° (Drechsel, J. pr. [2] 10, 180). 
6. From phosphorus and Mel (Friedel a. Silva, 
Wurtz's Diet. 2, 938). 

Preparation.— By treating PCI, with ZnMe, 
in an atmosphere of COj, decomposing the pro- 
duct with caustic soda, and distilling in a very 
slow current of hydrogen. 

Prwerties. — Volatile oil with powerful nau- 
seous odour ; heavier than water. Forms readily 
soluble, crystallisable salts. Unites readily 
with halogens, oxygen, and sulphur. With 
ClGH,CO..jH at 100° it yields PMe,CI.CH,.CO,II 
which forms the platinochlorido(C,H, J*0,),PtCL 
(Meyer, B. 4, 734 ; C. J. 24, 1000)? " * 

Salts. — B'jjHjPtClg: orange-yellow crystal- 
Une pp.—B'^PtCI, (Cahours a. Gal, Z. 1870, 662). 
Combines with CS, forming pale-red crystals of 
PMe,CS„ which slowly changes, in ethereal 
solution, into PMe,S (Hofmann, A. Suppl. 1, 69). 

Oxide PMe,0. [138°] (Cqjlie, C. J. 63, 637). 
(216°). Formed by exposing PMe, to a slow 
current of dry air. Deliquescent crystals. Formed 
also, together with CPI^, by distilling PMe.OH. 
Yields a platinochloride (PMcaO),HaPtCleaq 
crystallising in orange plates or needles. 

Sulphide PMe,S. [106°]. Obtained by 
gradually adding flowers of sulphur ta FMe„ or» 
by distilling PMe, with cinnabar. Net formed 
from the oxide and H^S or ammonium sulphide. 
Four-sided prisms (from concentrated aqueous 
solution). When warmed with a solution of ^a 
silver salt AgjS is deposited as a black mirror 
(Collie). 

Selenide PMe,Se. [84°]. Formed from 
PMe, and selenium. Blackens in the air, de- 
positing selenium. 

Ucthylo-hydroxide FMe..OH. Fonned 


by treating PMe, I with moist AgA Cahstia 
base, split up on distillation into PMowO and 
OH4. 

Methylo-iodide PMeJ. Tetra>methyl* 
phosphonium-iodide. Formed from PMe, and 
Mel (Hofmann a. Cahours, .4. 104, 81). Formed 
also, together with PMe,, by heating PHJ 
(1 mol.) with MeOH (3 mols.) at 180° (Hof- 
^ mann, B. 4, 208). Silvery crystals. 

Methylo - chloride . PMe4Cl. From 
PMe^OH and HCl. Deliquescent crystals, de- 
composed by heat into PMOaHCl and ethylene 
(Collie, G. t/.'53, 637).— (PMe^Cl)2PtCl4 : glisten- 
ing yellow octahedra, insol. water.— PMe^ An Cl,: 
brilliant yellow needles (from boiling water). 

Methylo -sulphate *‘(PM04)j5SO4. Formed 
from PMeJ and Ag,SO, (Collie). Thick deli- 
quescent needles. l 3 ocs not form an alum with 
AIjj(S 04),. Above 300 ° it decomposes, giving 
PM03O aifd PMe^S. * e e 

Methy^o-carhonate “PMo^O.CO^H. De- 
composes above 100° into PMe,0, CO„ and CH, 
(Collie). » » *» I 

Methylo-aceiate ’‘PMe^OAc. Decom- 
posed by heat chiefly into PMe,0 and acetone, 
with traces of PMe., and McOAc. 

Benzoate PMe^OBz. Formed by neutral- 
ising a solution of PMe^OH with HOBz (Collie, 
G. J, 63, 639). Deliquescent crystals, v. sol. 
water. Decomposes between 250° and 300° 
almost completely into PMcsO and aceto- 
phenone. 

E thylo-chlorideBM.e.lEiC\. Obtained from 
PMcjjEtl (Collie, O. J. 63, 718). Decomposes 
above 300° into PMe, HCl, PMe,EtHCl, and 
ethylene.— (PMe3EtCl)5.PtCl4 : octahedra. 

Ethylo iodide PMe^Etl. Tri^methyl- 
ethyl-phosphonium iodide. From PMe, and EtI 
in ether (Cahours a. Hofmann, A. 104, 33). 
Crystallises from boiling water. Deliquescent ; 
sol. ether. 


Isoamylo-iodide PMeaO.H,,!. Deposited 
slowly from an ethereal solution of PMe, and 
(Hofmann). Needles (from alcohol), 
pelds (PMe30jH,,Cl)2PtCl„ crystallising from 
boiling water in splendid needles aggregated in 
spherules. 

Bromo-ethylo-hromide C.H,,Br, t.#. 
CH^Br.CH^PMejBr. From PMe,* and a large 
excess of ethylene bromide in alcoholic solution 
at 60°. Trimetrio prisms; a:6:c = *668:1: *407 
Hofmann, 2V. 1860, 600). With Ag„0 it yields 
CH,(0H).CH2.PMe30H whence the platino- 
cWoride (CH,(OH)fCH,.PMo,Cl)2PtCl4 may be 

Ethyleno^di-bromide (PMe,Br),02H4. 
Formed from ethylene bromide and excess of 
PMe, at 100°. Very deliquescent monoolinio 
cry8taln,a:6:c»l*064:l:l*126; /8 = 87°49'. Yields 
p2H|(PMe3Cl),PtCl4, which crystallises from 
boilmg HClAq in goldon-yellow laminee. Suc- 
cessive treatment with moist Ag,0 and HI forms 
0,H4(PMe,I)„ crystallising ki sparingly soluble 
needles. 

Tri-methyl.tri.ethyl.di-vhosphin* 
thy I eno- dibromide 

Formed from PMe, and OH^r.OH,.PEt,Br. 
Yields a caustic hydroxide and the plaunoohlOT- 
idejPMe,01)0,H4(PBt,Cl)Pt01.. 

Tetra-methyl.di-pho»phine ? P-Me. or (PMe.).. 
(260°). Found among the products of the ao« 



METHYL.PR0F5rL-BENZENE. 361 


lion of M#01 on caloinm phosphide, or of Mel 
on sodium phosphide (Th^nard; Hofmann a. 
Cahours, A. 104, 4). Liquid, with unpleasant 
odour, taking lire in the air. Insol. water. De- 
composed by HCl into PMe„ and a yellow pow- 
der • 

METHYL PHOSPHITE MeH,P03. Methyl- 
phosphorous acid. Formed by gradually adding 
POl, to methyl alcohol ISchill, A. 103, 1G4). 
Acid syrup, resolved by neat into MeOH anA 
phosphorous acid, ilts salts are slightly crys- 
talline hygroscopic masses, v. sol. water, si. sol. 
alcohol, iusol. ether. In aqueous solution they 
decompose, slowly in the cold, but rapidly on 
heating, into MeOH and metallic phos- 
phites. — Ba(MeHPO,)2. — CaCMeHPOa)^ 2aq. — 
PbfMeHPOj),. 

Tri-metbyl phosphite MejPO,. (185°). S.G. 
1*1785. Formed from PCI3 and NaOMe 
(Jachne, A. 256, 281). The compound 

MejPOaPtCla is formed by the action of MeOH 
on PClaPtClj (Schiitzenberger, DZ. [2] 18, 101, 
167). It crystallises in orange needles and 
yields (Me,P03),PtCl3 and (Me,PO,),PtCi3NoH,. 
METHYL-PHTHALIC ACID v. Toluene di- 

CABBOXYLTC ACID. 

Di-methyl-phthalio acid v. Xylene i>icaiib- 

OXYLia ACID . 

Tetra-methyl-phthalio acid v. Tetua-methyl- 

BBNZENE niCARBOXTLlO ACID. 

METHYL-PHTHALIDE i.c. 

(276°), V.D. 74 (obs. and 

calc.). Formed by reducing acetophenone carb- 
oxylic acid with sodium-amalgam and acidify- 
ing the resulting CO.^Na.CHH,.CH(OH).CHj, (Ga- 
briel a. Michael, 13. 10, 2205 ; 20, 2500). Thick 
oil, solidifying below 0°. Tnsol. water and cold 
alkalis, v. sol. alcohol and ether, si. sol. ligroin. 
Boiling alkalis convert it into salts of the acid, 
which forms a crystalline silver salt 
CO,Ag.C„H,.CH(OH).CH«. 

Di-methyl-phthalide i,e. 

[68°]. (160°) at 25 mm.; 

(271^) at 760 mm. Formed by the action of 
zinc dust and Mel on phthalio anhydride at 
100° under a slightly increased pressure (Wis- 
licenus, A. 248, 66). Crystallises from ether in 
large crystals which are doubly refracting. 

Reactions. — 1. Converted by the action of 
cone. KOHAq into the K salt of o-oxy-iso-propyl 
benzoic acid. — 2. Sodium amalgam yields Wie 

dihydtide O.H,<ch( 6^>0 [90°]. a yellow 
amorphous powder, insol. water, sol. alcohol 
and ether, which r^uces Fehliiig’s solution and 
ammoniacal AgNOj. — 3. Reduction with HI 
yields o-iso-propyl -benzoic acid. —4. Pojassium 
cyanide at 260° forms o-propenyl-benzoio acid 
0H,:CMe.0«H,.C03H [61°]. 

METHYL-PHTHALIMIDE v. Methylimide 
of Phthalio acid. 

METHTL-PHTfiALIHIBlHS 0,H,NO f.e. 

Formation.—!. By reducing methyl-phthal- 
imide OA<CO>NMe with tin and HClAq 

(Graebe, A. 247, 303).— 2. By heating a solution 
of phthalimidine in aqueous HOH with excess 


of Mel for 6 hours at 100° fBarbier, C. iJ. 107, 
918]t. — 3. By heating phthalide with alcoholic 
methylamine for 12 hours at 220° (B.). 

Properties. — Slender needles or plates, v. sol. 
water, alcohol, and ether. Oxidised by KMnO, 
to raethyl-phthalimide and, finally, to phthalio 
acid. • Combines with bromine forming 
(0BH9N0)2Br„, crystallising in needles [160°]. 

Salts.— Hydrochloride. [120^]. Prisms. 
B'jHAuCl^ : yellow prisms, si. sol. cold water. 

a-METHYL-HOMO-o-PHTHALONITRILE v. 
o-Cyana-phenyl-pi-opionitrilc. 

METHYL? I ASELENOL v. Organic Selenium 

COMPOUNDS. 

METHYL-PIAZTHIOLE i.e. 

N 

[3:g]c.H,Me<^|^S. [34°]. (234°). Mol. w. 

(by RaoulPs method) 143 (calc. 150).. F :>rmed 
by heating tolylone o-diamine with H,2S03 at 
180° (Hinsberg, B. 22, 2000). Yields a per- 
iodide when treated with I in HIAq. Br in 
CIICl;, forms C;H,,BrN.2S which crystallises in 
white noodles [98°]. A mixture of cone. H.^SO^ 
and HNO3 forms 0jH^(N02)N,2S crystallising in 
colourless needles [15()°]. 

Salt. — B'jH^PtCl,,: reddish-yellow crystals, 
decomposed by water. 

METHYL-PIPECOLINE v. Di-METnYL-PTR- 

IDINE-HEXAHYDRIDR. 

METHYL-PIPERIDINE v. Methyl-pybidinb 

HEXAIIYDRIDE. 

METHYL-PROPARGYL-AMINE CJI,N i.e. 
CHa.NH.CiO.GHa. Formed by the action of Mel 
on propargylamino in alcoholic solution (Paal a. 
Hermann, B. 22, 3083). Very volatile yellowish 
liquid, with ammoniacal odour.-— BTII. [83°], 
Groups of long hygroscopic needles.— B'HgOaO*. 
[141°]. Slender white needles, si. sol. alcohol. 

METHYL - PROPIONIC ACID v. Butyric 
acid. 

METHYL-PROPYL-ACETAL v. Aldehyde. 
METHYL-PROPYL-ACETIC ACID v. Hbxoio 

ACID. 

METHYL-PROPYL-ACETOACETIC ETHER 
V . Acetoacktio acid. • 

METHYL-ISOPROPYL-ACETONE v. Methyl 

ISO AMYL KETONE. 

DI - METHYL - PROPYL - ALKINE v. Dl- 

mettiyl-oxypropyl-amine. 

DI - METHYL - ISOPROPYL - ALLYL - CAR. 
BINOL V. FiNNENYL alcohol. 

TRI-METHYL-PEOPYL-AMMONIUM 
IODIDE NMe,PrI. Propijlo-iodide of trimethyl- 
amine. [190°]. ’ Formed by heating propyl- 
amine with alcoholic NMe, (Langeli, O. 16,886). 

! Long needles. Yields crystalline NMe;,PrCl and 
(NMo3PrCl)2rtCl4. The hydroxide NMe3PrOH 
is decomposed by heat into propylene and 
NMfi,. 

METHyL-PROPYL- ANILINE CjoHuN i.«. 
CA.N^lipPr (212° uncor.). Liquid. Prepared 
by the action of methyl iodide upon propyl- 
aniline (Claus a. Hirzol.B. 19, 2786 ; c/.Nolting, 
J. 1883, 702).— B'HCl: very hygroscopic oryg. 
tals, [106°]. 

! Ethylo-iodide V. Propylo-iodide Methyl- 
ethyl-aniline. 

METHYL- PROPTL-BENZENE v. Cymbnr. 
s-Methyl-dl-propyl-ben.ene OijHj, <.«. 
C,H,Me(0,H,)j;i;8:6]. (243°..248). Formed by 
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Ibo action of H;fS04 on a mixture of acetone and 
methjl ri’propyl ketone (Jacobsen, B, 8, 1859). 
Yields uvitic acid on oxidation with dilute 
HNO,. 

s-Di-methyl-propyl-bonzone C„TI,a t.c. 

0. HjMe^n, [1:3:5] (20(>'^-‘2l0 ). Formed by 
the action of H.SOj (3 vols.) on a mix"^ture of 
acetone (4 vola.j and nioniyl propyl ketone 
(2 Tols.) (Jacobsen, JB. 8, 1250). Oxidised by 
boiling dilute HNO, to mcsitylonic acid. 

tt-Dl-methyl-propyl-benzene C„H,g i.e. 
C^H^Me^Pr [1:4:2J. (200'^). Formed froih bromo- 
jp-xylene, propyl bromide, and sodium (Uhlhorn, 
J9. 23, 2350). Liquid, not solidified at —20°. 
Yields a tri-nitro- derivative [85“], and a tri- 
bromO’ derivative [40°]. 

Suljj/iOftic acid CuHlIejPr.SOsH. 

S a 1 1^. — Pa V... — Na M 1 aq. — 

Amide C,H.,Mo.,rr.SO..NiI.,. [125°].— 

Anilide C,H,RIc,rr.S6,NHPh. [216°]. 

w-Di-metbyl-propyl-benzeue 
CjHaMe„Pr[l:3:4]. (208°). Formed from brorao- 
wi-xylcne, propyl broin and Na (Uhlhorn). 
Liquid, not solid at -2U\ Yields a tri-nitro- 
dcrivative [il0°] and a tri-broino- derivative 
[89°]. May be oxidised to ( 1,3,4) -di-mctliyl- 
bcnzoic acid. 

Sulphonic acid C^H^Me.Pr.S03H. 

Groups of needles. — Salts."— NaA'4Jaq.— 
BaA'x 2aq. — MgA'j 5aq. — 

Amide C,H..Mo,Pr.SO..NH, [102°].— 

Anilide C,H2M‘e,Pr.s6,NnPh. [o. 182°]. 

«-Di-methyl-propyl-bonzene 
C^HjMe^Pr [1:2:4]. (209°). Formed from bromo- 
0- xylene, propyl bromide and sodium (Uhlhorn, 
J5. 23, 2349). Liquid, not solid at - 20°. Yields 
on oxidation (l,2,4)-di-mcthyl'bGnzoic acid 
[ 102 °]. 

Sulphonic aci^Z CaII^Me2rr.S03H. Thin 
needles.— S a It 3.— BaA'g 3 ‘ aq. — 

Amide C„H,iMo.,Pr.S02NH.,. [124°].— 
Anilide C^H^Mo^r.SO^NHPh. [214°], 
«.Di-niethyl-i3opropyl-benzene 
O^PjMejPr [1:3:4]. (194°). Formed from bromo- 
m-xylene, isopropyl bromide, and sodium (U.j. 
Liquid. Yields a tri-broiuo- derivative [2G1°J 
and a tri-nitro- derivative [182°]. 

Sulphonic acid CJI^Mo.Pr.SOaH. 
Needles.— S al t s.— NaA' daq.— BaA'j, — 

Amide C^HaMe^Pr-SO^NH^. [103°]. — 

Anilide C,H,Me2Pr.S02NHPh. [207°]. 

METHYL-PROPYL-BENZqiC ACID 0„H, A 

1. e. C*H3Me(CjH,)C02H. Carbocymolic cbcid, 
[63°]. Obtained from its nitrile, which is pro- 
dnoed by distilling potassium cymene sulphonate 
with ECy (Paterno a. Fileti, B, 8, 412 ; Paterno 
a. Spica, Q, 9, 400). 

Amide C,H3Me(02H,).C0NH,. [139°]. 

Obtained by boiling the nitrile witif alcoholid’ 
potash. Needles, si. sol. cold water. * 

HETHTL.PB0PTL-CABBIN0L v, Sec-mxi. 

ALCOHOL. 

Di-methyl-propyLcarbinol Tcrf-HsxTL 

ALCOHOL. 

Uethyl-di-propyl-oarbinol c. Oottl alcohol. 
METHYL PROPYL CARBONATE C,H,.0, 
U. OH.O.CO.OO,H^ (131° oor.). S.G. ^ *978 
^se, A. 205, 230). 


XEIHn-FB0FTi:,.C0VMATttN £,,R„0,U 

(1) (4) yXJH;CH (2) 

G,H2(CH3)(0,H,)<f I . [53°J. (220°.230°). 
\0 - CO (8) 

Formed by heating a mixture of thymol, malic 
acid and lijSO^ (Pechidann a. Welsh, B. 17, 
1647). Fine white needles. V. sol. alcohol, 
ether, benzene, acetic acid, and chloroform, v. si. 
sol. water. 

METHYL-PfiOPYLENE^-THIO-UBEA 

CHMefSv 

C,H,„N.,S i.c. 1 >C:NMeor 


CHMo.S. 


NHMe. Methyl - amido - methyl ■ 


thiaeole dihydride. [50°]. Formed by the action 
of methyl thiocarbimide on ^-oxy-propylamine 
(Tlirsch, B. 23,971). Long needles {from ligroin), 
V. sol. WfiTJcr. Its aqueous solution is strongly 
alkaline.— Jl'.JIPtCl^. [143°]. Large dark -red 
needles (from hot water). — B'CJl2(N02)aOH. 
[145°]. Needles. — Compound with methyl 
thiocarbimide B'MeNCS. [04°]. Wliite 
columns (from MeOH). 

Methyl-propylene-«|^-thio-urea C^Hj^N^S i.e» 
CHMe.S V 

I >C:NH. Imido - di - methyl - thiazole 

CH^-NMe/ 

tetrahydride. Formed from propylene -if'-thio- 
urea, Mnl, and KOH (Gabriel, B. 22, 2989). 
Converted by bromine water into the acids 
NnMe.CH,..CHMe.SO,H [220°-223°] and 
CONH..NMo.CJr...CnMe.SO,H. [230°-240°]. 
METHYL-PBOPYL.ETHANE v. IIkxan*. 
MET1IYL.IS0PR0PYL-FLU0BENE 0„H„ 

< 0^114 

I . Betene-flmrene. 

CAMePr [C:5:l:4] 

[97°]. Formed by passing the vapour of methyl* 
isopropyl-di-phenylono ketone (retene ketone) 
througli a red-hot tube (Bamberger a. Hooker, 
A. 229, 142), Formed also by heating this ketone 
with HlAq and phosphorus in sealed tubes. 
White plates, V. sol. cold ether, hot alcohol, and 
no Ac. In the fused state, or in alcoholic solu- 
tion, it exliibits violet fluorescence. It yields a 
di-nitrp- derivative [245°]. 

METHYL-ISOPBOPYL-FLUCBENE ALCO- 
0 H 

HOL 0„H„0 i.c. CH(On)/ 1* * . [134®]. 

Xc,H.,MePr 

Firmed by the reduction of mcthyl-isopropyl-di- 
phenylene ketone •(Bamberger a. Hooker, A, 
229, 144). White needles, insol. water, v. sol. 
alcohol and ether. Readily oxidised back to the 
ketone. The acetate melto at 71°. 

METHYL-PBOPYL-GLUTABIC ACID 
CO.JI.Cnrr.CH2.CHMe.CO2H. [102°]. Formed 
from sotlium propyl-malonio ether and bromo- 
isobutyrio ether, the product being saponified, 
and the resulting (C02H)2CHPr.CH2.CHMe.C0.2H 
[108°] being decomposed bji heat (Bisohoff, B. 
23, 1940). White aggregates of crystals* (from 
petroleum-ether). 

- DLMETHYL-PBOPYL-OLYCOLLIHB v. Di- 
methyl-di-oxy-propyl-aminb, 

METHYL-PBOPYL-OLYOXALINB 0,H,,N, 
yNPr.OH 

is. OH,.C^ II . OxaU propyl •ithyline. 

\n--ch 



METHYL PROl^YL KETONE. ' .868 

(■2250). aa. -9641. Formed b; the action ot me oxide.’ (94°), aO. i 'SaS ; U -806 (Wino- 
propyl^bromide on methyl-glyoxaline (glyoxal- gradoff); W 'aiO (P. a. D.). O.E. (0®-18°) 
ethyline) (Radziszewski, B. 16, 489). Colourless -00118. 

liquid. Formation, — 1. By t^e action of ba]7ta-water 

>NMe.OH on di-methyl-aceto-acetio ether (Frankland a. 
Methyl-propyl-giyoxaline 11 • Duppa, Pr. 14, 463; A. 138, 832).r-2. By the 

— CH dry aistillation of a mixture of calcium iso- • 
Oxal-methyl‘biUyline, (215° at 722 mm.). S.G. butyrate and calcium acetate (Mtinch, B. 7, 

^ *986. From propyl-glyoxaline and McI 1370; A. 180, 327).— 3. By the action of tin 
(Rieger, M, 9, 606). Oil, v. sol. alcohol, ethSr, and HClAq on dimitro-heptoio acid, which is 
and chloroform. — J3'jH.^HCla: orange-red prisms, one of the products of the action of nitric acid 
METHYL-PROPYL-GLYOXAL v, Mkthtl- on camphor (Kachler, A, 191, 162).— 4. From 
PROPYL-PIKETONIS. * amyleno glycol (CH8).^C(OH).CH(On).OH, by 

DI-METHYL-PROP YLIDENE DIKETOUE dehydration with 1\0, (Flavitzky , B. 10, 2240).— 
C;n,.A (CJHa.CO),GHKt. EihyhacdyU 6. From (CH3)2CH.CH(OH).CH2(OH) by dehy- 

acetone. (179°). Prepared by heating the dration with ZnCU or P^Oj (F.).— 6. From 
sodium derivative of methylene di-methyl di- (ClI,).^C(OH).CH(Ori).CH3, by heating with 
ketone with EtI at 140° (Combes, A. Ch. [6] 12, dilute HCl at 100°, and treating the product 
248; G. II. 104, 920). Colourless liquid with with potash (Bauer, C. R. 61, 5^, A. Ii6, 91; 
pleasant odour, si. sol. water, miscibB with ether, EltekolT, J. R. 14, 358).— 7. By shaking 
alcohol, and chloroform. BecompOfeed by potash (CH3)jjCII.C:CH with diluted H,^S04 (S.G. 1*64) 
into CHgCO^K and CHa.CO.CH2Et. Combines (Flavitzky a. Kryloff, J. R. 10, 347).— 8. By 
with NaHSOg. Sodium yields (OH,.CO),CNaEt oxidising Me.CH(OH).Pr by CrO, (Winogradoff, 
which reacts with alkyl iodides. A. 191, 133).— 9. By heating (CH,).^CBr.CHBr.CH, 

METHYL PROPYL KETONE OsH,«0 i.e. with water and PbO at 160° (Eltekoff, J. R. 10, 
CHa.CO.CaHj. Ethyl-acetone. (102°). S.G. 216), or by digesting it with water alone 
U -8124 ; If -8044 (Perkin, C. J. 46, 479) ; ^ -806 (Niederist, A. 196, 360 ; Nageli, B. 16, 2983).— 
(F. a. D.). H.F.p. 72,410. II.F.v. 69,400 (Thom- 10. By heating Me.CH(01I).Pr with excess of 
sen, Th.). M.M. 6*490 at 16-1° (P.). dilute (1 p.c.) H^SO^ at 100° (Kondakoff, /. B. 

Formation. — 1. By distilling calcic acetate 17, 300). 

(48 g.) mixed with calcic butyrate (66 g.), and Properties.— Liquid. Gives the iodoform re- 

rectifying the product. The yield (10 g.) is action with iodine and potash. Forms a crystal- 
small (Semljanitzin, J. pr. [2] 23, 263 ; cf. line compound with NaHSO.,. On oxidation it 
Friedel, A. Ch. [4] 16, 366 ; A. 100, 124 ; Grimm, yields acetone and acetic acid, and finally CO, 

A. 167, 261). — 2. By boiling ctliyl-acetoacetio and acetic acid. 

ether with potash or baryta (frankland a. Duppa, Oaiw CH3.C(NOH).CnMe,. (158°). From 

A. 138, 216).— 3. By the action of ZnMe,, fol- the ketone and hydroxylamine (Nageli, B. 16, 
lowed by water, on butyryl chloride (Butlerow, 2984). Formed also by heating the oxim of di- 
Bl. [2J 6, 17). — 4. By the oxidation of sec-n- methyl-acetoacetio acid above 97° (Wallach, A. 
amyl alcohol (Wurtz, A. 148, 133; Schorlemmer, 248, 178). 

C, J. 26, 1085 ; A. 161, 209 ; Wagner a. Saytzoil, P(?/crc7ice.— C hloro-methyl isopropyl eb- 

A. 179, 322). -5. By the action of water and tone. 

HgBr.^ on valerylene (Kutschcroff, B. 14, 1642).— Methyl propyl diketone CoHiqO, i.e. 

6. By the action of KOH on (CH,,CO)2CHEt CH3.CO.CO.CH,.CH2.Cn3. Acctyl-huiyryl (128°). 
(Combes, A. Ch. [6] 12, 248). S.G. *9343. Obtained by boiling its mono- 

Prop«rf/es.— Liquid, v. si. sol. water. Con- j oxim Avith dilute H^SO^ (Von Pechmann, S. 21, 
bines with hydrogen sodium sulxniitc, forming 2140). Yellow oil, with irritating odour like 
C4H,„(OH)SOaNa i^aq (Grimm). Reduced by ; quinone. 

means of sadium-amalgam to scc-amyl alcohol I Mono-oxim CH3.CO.C(NOH).CjH,. Isonu 

CH3.GH(OH).GH2Et (119° cor.) (Belohouhek, I irosopi’opijl-acetone. [49-5°J. Formed by the 

Situ. W, [2] 74, 80) and a plnacone CiJI^jjO., I action of nitrous acid on propyl-acetoaoetio 

(226°-230°). Yields acetic and propionic acids : ether (Treadwell, B. 14, 2169). Large plates, 

on oxidation (Schorlemmer); Wagner obtained With i)henyl cyanato it reacts with formation of 
butyric acid (Bl. [2] 30,' 264). PCl^ forms CII^.CO.CPrrNQ.CO.NHPh [93°] (Goldschmidt, 
CH,.CCl2.CH2Et, whence alcoholic potash pro- B. 22, 3108), whence hydroxylamine yields 
duces CH-C.CIlaEt, and tliis is converted by Cn3.C{NOH).CPr:NO.CO.NHPh [129°^181°J. 
aleohoUo potash ‘at 170° into CHj.C-CEt (66°) Di - oxim CH3.C(NOH).C(NOH).0,H,. 
(Favorsky, J. R. 3887. 414). CHs:CCl,.CH2Et is Methyl-propyl-glyoxim. [168°]. Formed by the 
split up on distillation into HCl and C^HgCl action of hydroxylamine hydrochloride in aque* 

(c. 96°). Amyl nitrite and HCl or NaOEt forms ouB>alcoholio solution on isonitroso-piopyl-aoe^ 
the nitroso- derivative C3H,.CO.OH:NOH [48°-^ tone (BChramm, B. 16, 2186). Small needlee* 
61°], which is also an oxim of propyl-glyoxal. With ffhenyl oyanate it reacts with formatioii 6t 
From this oxkn may be prepared the GMe(NO.GO.NHPh).CPr(NO.GO.NHPh),or7Btal° 
compounds C3H,.C(NOH).CH(NOH) [168°] and Using in pearly plates [164°-170®] (Goldsoniaidt 
03H,.0(N,HPh).CH(N,HPh) [163°] (Claison a. • a. Strauss, B. 22, 3108). 

Manasse, B. 22, 628). * Oxim-phenyl-hydraMide OnJSijNtO i*e. 

Oxim C3H,.C(NOH).CH,. Oil. Converted 0Me(N3HPh).CPr(N0H). [180*6°]. Formed by 
by gaseous HCl in HOAo at 100° into propyl- the action of phenyl-hydrazine acetate on the 
amine and aoetio add (Beckmann, B. 20, 2580). mono-oxim (Otte a. Peohmann; B. 32, 2121). 

ICetbyl isopropyl ketone , Needles, si. sol. dilute KaOHAq. Gives a violet 

OHs.CO.CH(OHs)f Di-methyUacetone, *Amyl> colour with H;,S04 and FeCl,* ^ ^ 



m METHYL TROPYL KETONE. 


{ayPhenyl-hydraeide CiaHigN^O i,e, 
M3.C(N,HPh).COrr. [114°]. Formed by .the 
action of phenyl hydrazine on the diketone (O. 

а. P,). Insol. \vater and ligroin, v. sol. alcohol 

and ether. With cone. and FeCl it gives 

a red colour. 

($)-Phenyl-hydrazide C,2H,bN.,0 i.e. 
Me.CO.C(N3HPh).Pr. [109°]. Formed from 
propyl-acetoacetio acid by the action of diazo- 
benzene chloride in presence of NaOAc (Japp a. 
Klingemann, A. 247, 2201. Colourless needles 
(from benzene and ligroin). 

Di‘phenyl-di-hydrazid6 ix. 

Me.C(N.,HPh).C(N2HPh).Pr. [130*5°]. Formed 
as a yellow pp. when excess of phenyl-hydrazine 
acetate is added to the ketone, its plicnyl-hydra- 
zide, or its oxim-phenyl-hydrazide (Otte a. Poch- 
mann, B, 22, 2121). Yellow needles (from 
benzene), more easily soluble than its homo- 
logues with fewer atoms of carbon in the mole- 
cule. 

Methyl isopropyl dikotone 0^11, ..O.^ i.e. 
CH,.C0.C0.CH(CH3)2. Acetyl-isobutyryL (116°). 
Formed by boiling its oxim with dilute II, SO^ 
(Von Pechmann, 7?. 21, 2140 ; 22, 2122). Yellow 
liquid, with irritating odour, si. sol. water. 

Oxun CH3.CO.C(NOH).CHMe2. Isoniiroso- 
methyl-isobiityUkcione. [75°j. Formed by the 
action of nitrous acid on isopropyl-acetoacetio 
ether (Westenberger, B. 10, 2991). White plates, 
sol. alcohol, ether, alkalis, and hot water. 

METHYL-PKOPyL-KETONE CARBOXYLIC 
ACID V. Ethyl-kCETOXCETic acid. 

Methyl-propyl-kotone tricarboxylic acid 
CH,.CO.CH(CH2.C02n).CH(CO.,H)2. a-Carboxy- 
fi-acctyl-glutaric acid. [121°-124°]. The tri- 
cthyl ether is formed by the action of chloro- 
or bromo-lajvulic (acetyl-propionic) ether upon 
Bodio-malonio ether. Colourless crystalline solid. 
At 160° it splits off CO2, giving acctoglutario 
acid. The neutral NTl^ salt gives pps. with 
AgNOj, BaClj, and Pb(()Ac).,. The zinc salt is 
a very soluble amorphous solid. 

Tri^ ethyl ether A"'Et:, : (285°-295°); oil 
(Conrad a. Guthzeit, B. 19, 43). 

methyl . ISOPROPYL - KETONE - GARB- 
OXYLIC ALDEHYDE. Di-o.rim C.H.jNAi.c. 
OH,.C(NOn).Cn2CMe.CH:NOH. [9o°J. Formed 
from di-methyl-pyrrole and liydroxylamine 
(Ciamician, B. 23, 1788). Small needles or 
prisms, v. sol. alcohol, and water, si. sol. ether. 
Reduces Fehling’s solution. Sodium reduces it in 
alcoholic solution to di-methyl -tetra-methylcne- 
diaminc. 

METHYL-PROPYL-DI-KETOXIM u. Oxim of 
Metii vT.-rnorYL- dtkktone. 

METHYL-ISOPROPYL-MALOKIC ACID 

i e. CO2H.CMoPr.CO JI. [124°]. Formed 
by saponifying its ether (Van Roniburgh, B. T. C. 

б, 236). Crystallises from benzene. Split up 
at 160°-200° into CO2 and a hexoio acih*. • 

Salts.— OaA'j. V. sol. water.— AgA*^; white 

pp. 

mhyl ether (221°). S.O. ^ .990. 

Formed from sodio-malonic ether, Mel, and^ 
PrI. Colourless liquid with agreeable odour. 

METHYL PROPYL OXIDE C^HjoO i.s. 
CHj.O.Pr. .(38 &°). S.O. g -7471. S.V. 105*1. 
C.E. (0° to 10°) *00146 (Dobriner, A. 248, 2; ef. 
Chancel, A. 151, 805). 


METHYL-PROPYL-PHEKOL v. CmAcacL, 

Cymf.nol, and Thymol. 

Tetrahydridev. Bobneol and OineoXj. 
DI-METHYL-PROPyLPHENYL-AMINE 

CaH^(C3H,) .NMej. Di-vtcthyUphenpropyl-atnim* 
(230° uncor.). Formed by the action of sodium 
on a mixture of propyl bromide and di-raethyl- 
p-bromo-anilino (Claus a. Howitz, jB. 17, 1327). 
Colourless oil. 

Methylo-iodide B'MoI: [168°]; plates. 
METHYL - ISOPROPYL t PHENYL CARB- 
AMINE V . Jso-OYMYL caubamine. 

METHYL-PROPYL-PHENYLENE-DIAMINE 
0«H2Me(03lI,)(Nn.,)2. Formed by reducing the 
di-oxim of thymoquinone with tin and HCl 
(Liebermann, B. IS, 3193). Oxidised by CrO, 
or Fed;, to thymoquinono. — B^H^Cl.^ : needles. 
METHYL-ISOPROPYL-DIPHENYLENE KE- 
C H 

TONE 0 i.e. CO<^ r ‘ . lletene- 

hctmic. [90°]. Formed by oxidising retone-gly- 
colic acid C,„H,^.C(01]).C02TI (Bamberger a. 
Hooker, A. 229, 136). Formed also from reteno- 
quinone by the action of alkaline KMnO, or by 
passing it over red-liot Ba(OH)2 or PbO (Ek- 
strand, B. 17, 092). Yellow prismatic needles 
or rectangular triiiieiric plates (by spontaneous 
evaporation), v. sol. ligroin, benzene, chloroform, 
alcohol, and HOAc. Volatile with steam and 
with vapour of alcohol. Does not react with 
hydroxylaminc or with NaHSOj, Reacts with 
lihenyl-hydrazine. Reduced by sodium-amal- 
gam to methyl-isopropyl-liuorc .’c alcohol (7. t'.h 
and by red-liot zinc-dust to niethyl-isopropyl- 
fluorone. 

METHYL - ISOPxROPYL - PHENYL - ETHYL- 
GUAKIDINE V. Iso CYMYIi-KTIIYL-aUANIDINR. 

METHYL-PROPYL - PHENYL- GLYOXYLIC 
ACID C,.J1„0., U. [2:5:1] C,H3MePr.C().C0.2H. 
Formed by ox id i sing th c ketone C^ H^MePr.CO.CH, 
with cold aqueous KMnO^ (Claus, B. 19, 233). 
Thick oil, easily decomposing into CO* and 
CJIsMePr.CHO. Dilute nitric acid yields 
CJI>re(C02lI)2. 

METHYL-PROPYL-PHENYL METHYL KE- 
TONE C,.JI,„0 i.c. C,H3MePr.CO.CH,. (248°). 
Formed from cymene, AcCl, and AlCl, (Claus a. 
Cropp, B. 19, 232). 

METHYL - ISOPROPYL - PHENYL - THIO- 
ETHYL-ITEEA v. Iso-cymyl-ethyl-thio-urea. 

DI - METHYL - DI-ISOPROPYL-DI-PHENYL- 
THfO-UREA V . Di-isO-CYMYL-TIIIO-UREA. 

METHYL - ISOPROPYL - PHENYL - DREA v. 

JsO-CYiH'L-URRA. 

METHYL - ISOPROPYL -^PHENYL - DRE- 
THANE V . Iso-cymyl-caubamio ether. 

METHYL-iSOPROPYL-PHOSPHINE 
U. CH^.’jPH.C^H,. (79°). Obtained by heating 
Jsopropyl-phosphine with Mel at 100° (Hof- 
mann, B. 6, 299). 

DI-METHYL-DI-PROPYL-PYRAZINB 

0,^, t.«. Di.prmi' 

Mine. (233°-246°). Prepared by the reduc- 
tion of the oxim of methyl propyl diketone 
(nitroso-methyl-butyl-ketone) with tin and HOI 
(Treadwell, B. 14, 1461, 2160 ; Oeconomides, B. 
19, 2526). Oil, with narootio odour, turning 
•brown in the air. — B'^HaPtOl, ; red' ootahedra, 



DI-METHYLrpyRAZINE. 


866 


gt sol. watl^r.^B'AgNO,aq: oryBtals» insoi. cold 
water. 

]|[£THYL.PB0FYL.PTBI1)IN£S. Panroline. | 
The base obtained by the action of on a 
mixture of propionic aldehyde and acetamide 
(Hosekiel, JB. 18, SOJ?) has been shown by 
Diirkopf a. G6tt8ch(B. 23, 686) to yield pyridine 
tricarboxylic acid on oxidation, and must there- 
fore be di-methyl-ethyl-pyridino (^. v.). Par- 
Volines, which must be C .IIMe^N, CjII ,Me(Calf j)N.^ 
CsHjMCoEtN, or OjELEtaN, occur in crude paraf- 
fin oil (Williams, C. J, 7, 97), in coal-tar (Thenius, 
J. 1801, 602), in the product of the distillation 
of cinchonine with KOH (Oechsner de Coninck, 
Bl. [2] 34, 214), and in putrid flesh (Gautier, Bf. 
48, 11). 

Di-methyl-propyl-pyridine C,„H,5N i.c. 
C^H^NMOaPr (1:3:5). n-Propyl-lutulhie. Cor- 
idine. (c. 195°) at 718 mm. Formed by distilling 
potassium di-methyl-propyl-pyridine diearboxyl- 
ate with lime (Jaacklo, A. 246, 37)r Colour- 
less liquid; si. sol. water, v. sol. ulcohol and 
ether. Its hydrochloride is crystalline. — 
Byi,PtCl.. [185°J. 

Isomer ide v. Cokidink. 

V- Methyl - isopropyl - pyridine hexahydride 

C.H,.N i.e. (I(i7^). 

S.G. it •859.3. Formed by adding the calculated 
quantity of Mel to a solution of isopropyl- 
pyridine hexahydride in McOH, evaporating 
and distilling the residue with potash (Laden- 
burg, A. 247, 77). Oil, smelling like coniine. — 
B'llAuCl^. [131°]. Plates, si. sol. water. — 
B'JIjjPtCl^. [100°]. Plates, v. sol. water and 
alcohol, insol. ether. — P i c r a t e B'C 02)aOII. 

[149°]. 

Dl-methyl-propyl-pyridine hexahydride 
C„H„N U. rro2»jl- 

lupetidine, (c. [180°]) at 718 nun. Obtained by 
reducing di-mcthyl-propyl-pyridiiie in alcoholic 
solution with sodium (Jaccklc, A. 216, 46), 
Colourless oil. Gives a brown is! i pp. wdth FeClj, 
and a yellowish pp. with MnSO^. — B^JIaPtCl^. 
[197°]. Orange stellate needles. 

DI-METHYL-PEOPYL-PYEIDINE DICAEB 
OXYLIC ACID C,,H„NO, le, 

ponifying its ether, which is obtained by oxida- 
tion, with nitrous gas, from the product of the 
action of ammonia on butyric aldehyde mixed 
with acetoacetio ether (Jaeckle, A, 246, 36). 
Colourless prisms (containing aq). When anhy- 
drous it melts at 247°, but at 212° when hydrated. 
V. e. sol. hot, m. sol. cold, water. Yields di- 
methyl-propyl-pyrffline when distilled with lime. 

Ethyl ether Et^A". (308^ at 715 mm. 
Light-yellow oil. Saponified by boiling flUrst with 
aqueous, and then with alcoholic, potash. — 
(C,gH.^jN02)aH2PtClB. [187°]. Orange prisms. ' 
Dihydride of the ethyl ether 

by condensation of butyric aldehyde with aceto- 
acetic ether and ammonia (Jaeckle, A, 246, 34^. 
Yellowish-white prisms ; v. sol. alcohol and 
e^er, insol. water. 

IH-xnetliyl-lsopropyl-pyridine dicarboxylic 
itbfr. Dihydrid§^ 


°®1X.§CoS;cMo>NH. C97“]. Formed by 
the action of alcoholic ammonia on a mixture 
of isobutyrio aldehyde and acetoacetio ether 
(Engelmaim, A. 231, 47).* Long prisms (from 
90 p.c. alcohol). Oxidised by nitrous acid, in 
presence of alcohol, to di-metbyl-pyridine di- 
carboxylic ether C.inrc^h^(CO,Et)... 

METHYL-DI-ISOPEOPYL-QUiNOLINE DI- 
HYDRIDE C„jH,.,N. (299 '). Formed by heat- 
ing di-iso-propyl-indole with Mel and MeOH 
(Dennstedt, B. 21, 3137). Oil. -B',H,Pt01,. 
[177°]. 

METHYL PROPYL-3TYRIL KETONE 
C.JI,/) i.e. C,H.{CJT,).Cll:ClI.CO.Crf,. Ctt- 
viinal- acetone. (181° at 23 mm.). Formed by the 
action of dilute (10 p.c.) NaOflAqupon a mix- 
ture of cuminic aldehyde (20 g.), acetone (20 g.), 
water (300 g.), and alcohol (170g.) (Claisen a. 
Ponder, A. 223, 117). Yellow oil. * 

METHYL ISOPROPYL SULPHIDE CJI,„S 
i.e. MeSl’r. (93°-95°). V.D. 45 02. Formed by 
dissolving sodium in an ethereal solution of 
isopropyl mercaptan, and slowly adding Mel to 
the product (Oberiiieycr, B. 20, 2923). 

METHYL PROPYL DITHIOC ARSON ATE 
McPrCS.^0. Mcthi/l projxfl xanthak. S.G. J 
1-084 (Nasini a. Bcala, G. 17, 66). 

s-MErHYL-PROPYL-TIIIO-UREA 
ue. C1I,.NH.CS.NH03H,. [79°]. Prepared from 
methyl-thiocarbimide and propylamine, or from 
propyl thiocarbiinidc and nicthylamino (Otto 
Uecht, B. 23, 281). I’nin spa rent glassy plates 
(from very dilute alcoliol) ; si. sol. cold water, 
m. sol. hot water, v. sol. alcohol and wood-spirit, 
extremely sol. acetone and cdiloroform, v. sol. 
ether, benzene, and v. si. sol. warm light 
petroleum. 

DI-METHYL-PYRAZINE i.e, 

^ Dkmethyl-aldine 

(Meyer, B. 21, 19). (170°-180°). Formed by 

reduction of nitroso- acetone with tin and HCl 
(Treadwell a. Steiger, B. 16, 1059, 1055 ; Oeco- 
iiomides,B. 19,2526 ; Wolff, B.20,433). Formed 
also by heating its dicarboxylic acid. Oil, with 
alkaloidal odour. — B'TI^^PtCl^j : golden pldtes 
sol. hot water. 

Totra-methyl-pyrazine CsIIi.^Na i.c. 

Di-methyU 

kclme. Tetra-methyl-aldme. [86°]. (190°), 

Formed by reducing with tin and HCl the oxim of 
di-methyl-dikotone (methyl nitroso-ethyl ketone) 
CH3.C0.C(N0H).«CH3 (Gutknecht, B. 13, 1116; 
Treadwell, B. 14, 1469; Braun a. V. Meyer, 
21, 1947). An intermediate base appears to be 
CJI^N (Braun, B. -22, 556). Tetra-methyl-pyr- 
azine is also formed, together with CO, and other 
products, by heating CH8.CO.CHBr.CH2.COoH or 
CH3.C0.CI1(0II).CH2.C02H with cono. NH^Aq 
(Wolff, 'ifr 20, 427). Glistening prisms (anhy- 
drous) 0^ long white needles (containing 3aq), 
Very volatile. Melts at 74°-77° when hydrated, 
but at 86° when anhydrous. Strong oharabtera 
htio smell. V. sol. alcohol and ether. By al- 
kaline KMuO, it is oxidised to pyrUzine-tetra- 
carboxylic acid C4N.^(C0.3H),. 

Salts. — B"HC12aq : easily BO^ble, [91® 
anhy.].— B".,HXl.PtCl4; red glistening necdUvf* 
—IV'HjClJlTCl* laq orange-ied needl^ 
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mthyto-iodide [216^ anhy. 

Yollow needles (containing 2aq) ; v. sol. water 
and alcohol, insol. ether. 

Meihylo-chloridB B'^MeCl; [c. 105®]; 
needles.- -B^MeClilCirtCli aq : orange-red pyra- 
mids (from hot water). 

DI-METHYL-PYRAZINE DICABBOXYLIC 

ACID O.H.NA i-o. 

[201°]. Prepared by saponification of its ether, 
which is formed by reducing nitroso-acc toacetio 
ether with stannous chloride (Wleiigel, B. 15, 
10501. Formed also by oxidising di-m^thyl-di- 
ethyl-pyrazine by aqueous KMnO|, and by 
condensation of imido-oximido-butyrio ether 
CH,.C(NH).C(NOH).CO.;St by waim ZnCl, 
(Oeoonomides, B. 19, 2524). 

Properties.— Colourless crystals (containing 
2aq), melting at 201° when anhydrous. V. sol. 
alcohol and: acetone, m. sol. hot water and tolu- 
ene, nearly insol. ether, benzene, and ligroin. 
Decomposes when heated above 200° into COj 
and di-methyl-pyrazine. 

Salts. — BaA"3aq : glistening crystals. — 
slender felted needles. Gives amor- 
phous pps. with FcClj and CuSO^.— Ag.^A"; yel- 
lowish- white pp. 

Ethyl ether Et,A". [80°]. (316° cor.). 

Long colourless needles, sol. alcohol. 

METHYL-PYBAZOLONE v. Oxy-methtl- 

PT&AZOLE. 

(«).METHYL-PYBIDINE 0«n,N Le, 

{a).Picolme. Mol. w. 93. 

(129°) (L.) ; (133-4° cor.) (Thoi-po, C. J. 87, 223). 
kO. J -9666 (L.) ! -geiO (T.). C.E. (0°-10'=) 
•000976; (0°-100°) 0010963 (T.).‘ S.V. 111-5. 

Occurrence,— In boiie-oil (Anderson, A, 60, 
86 ; Weidel, B, 12, 2008), where it is mixed with 
a little (/3)-picoline and di -methyl-pyridine (La- 
denburg, B. 18, 49). It is also the chief con- 
stituent of coal-tar-picoline (Goldschmidt a. 
Oonstam, B, 16, 2976). 

Formation, — 1. By heating pyridine (a).carb- 
oxylio acid with fuming HIAq at 260°, or by 
treating the acid with zinc and HOAc (Seyfferth, 
/. pr. [2] 34, 244). — 2. By the action of aldehyde 
on aldehyde-ammonia (Diirkopf a. Schlaugk, B, 
21, 297).— 3. By heating pyridine m^thylo-iodide 
in sealed tubes at 300° (Ladenburg, A, 247, 7 ; 
C. n. 103, 692). 

Preparation,— CxndiQ pyridine (60 g. boiling 
between 128° and 134°) is dissolved in HClAq 
(170 g. of 11 p.c.), and a hot solution of HgCl, 
(312 g.) in water (4^ litres) is. poured in. Tho 
double salt crystallises out, and, after rccrystal- 
lisation, is decomposed by aqueous NaOH (La- 
denburg, A, 247, 6). 

Proncrfics.— Liquid, inactive to light, mis- 
cible with water and alcohol. Picoline lessens 
the heart’s action, and acts on the nervous sys- 
tem somewhat like nicotine (Oechsf^r; Bl, [2] ' 
38,647). 

Beactions,'—\, Yields pyridine (o) -carboxylic 
(picoUnio) acid on oxidation (Weidel). — 2. When 
heated with sodium it yields di-methyl-dipyridyl. 
8. Uethylal and ZnCl^ yield OH.^(CbH^N)j.-- 
i. OWorai forms O.NH4.0iLCH(OH).CCl, [87®], 
the hydroobloride of wmoh OgHgNOCl^HCl melts 
at 202°. Alcoholic potash converts it into pyr- 
idyl-tcrylie acid (Emhom a. Liebrecht, B, 30, , 


,1592).— 6. Paraldehyde at 260° fonm allyl-pyr- 
idine 0,NH4.0.H» (190°), 8.0. « ‘9696 (Laden- 
burg, A, 247, 26). Its auroohloride melts at 
136°, its platinochloride at 186°. Allyl-pyridine 
is reduced in alcoholic solution by sodium to 
coniine.— 6. Furfnraldehyde and a little ZnCl^ 
at 170° yields 0*H^N.CH:CH.C,H,0 [63°] (Merck, 
B, 21, 2709), V, FuiirURYL-VINYL-PYRIDIN^. In 
alcoholic solution it is reduced by sodium to 
the hexahydridc of furfuryl-ethyl-pyridine (g.v.). 
' /. Glycolic chlorhydHn at 140° forms a compound 
CgH,,NO, which yields tlTe salts B'^H.-PtCl, 
[200°] and B'HAuCl, [100°] (Alexander, B. 23, 
2714). 

Salts.— B’aHjPtOlaaq. [178°]. Monoclinio 
tables or prisms, si. sol. water. — B'^HaPtCl* 2aq 
(Weidel). — B'^H^PtCle. [196°]. Monoclinio 
plates; a:5:c = -6636:1: *9078; i3- 72° 46’ (Stohr, 
J,pr, [2] 42, 420).— B’HAuCl^. [168°]. Needles, 
si. sol. water.— lyHHgaClj. [164°]. Prisms (from 
dilute HOlAq), v. si. sol. cold, v. sol. hot, water.— 
B’aZnCla (j?t 120°). Crystals (from alcohol) 
(Lachovitch a. Bandrowsky, M, 9, 617). 

Picrate B'OjyNOJ.OH. [166°]. M. sol. 
water (Lange, B, 18, 3436). 

(o) -Me ihy 1-pyridine tetrahydride CuII,,N i,e, 

^CHy. Formed by tho action of 

alcoholic NHj upon methyl w-bromo-butyl- 
ketone, probably by elimination of water from 
the intermediate CIl 3 .CO.CHa.CHa.CH 5 ,.CH,.NHj 
(Lipp, B, 19, 2843). 

(o)-Methyl -pyridine hexahydride O.H„N i.e. 

j j-^CIL. (a) -Methyl-piperidine. 

{a)-Pipecoline, (119°). S.G. § -8600. Obtained 
by reducing (a) -methyl-pyridine in alcoholic so- 
lution with sodium (Ladenburg a. Both, B. 18, 
47 ; A, 247, 62 ; C. 11, 103, 747). Colourless 
liquid, smelling like piperidine, v. sol. water, 
alcohol, and ether. Separated by KOH from 
its aqueous solution. Inactive, but if a crystal 
of hydrogen coniine tartrate be added to a cono. 
solution of the acid tartrate, crystals of the acid 
tartrate of dextrorotatory (a) -methyl-pyridine 
hexahydrido separate, while the salt of the la3VO- 
rotatory isomeride remains as an oil. The rota- 
tion of the dcxlro-(a)-methyl-piporidino is [aj^ 
= 21°44', while that of tho Ifflvo- base is (pro- 
bably) equal and opposite. 

Reactions.— I, Treatment with Br and 
NaOHAq yields (o)-pipecolein C«H„N, an oily 
base (120°), S.G. ^ *880 (Ladenburg, A 20,1646). 
Ita acetyl derivative boils at about 230°.— 2. 
Combines with sulphide of carbon, forming 
metliyl-piperidino inethyl-piperyl-di-thio-carb- 
amale C„H,,^N.CS.SCaH, 4 N, [119°], v. e. sol. water 
and alcohol. 

Balts.— B'HCl. [189°]. Colourless needles, 
V. sol. water. Not deliquescent. — B'HBr. [182°]. 
Silky matted needles, m. sol. water. — The pi a* 
tinoohlorideisv. sol. water. — The merouri- 
chloride forms sparingly soluble plates. 

(3) -Methyl-pyridine OfHjN i,e, 

m-Picolmt. (e).PicoItM 

(144° cor.). S.G. J -9771 (L.) ; -9765 

Occurrence.— \n bone-oil (Weidel, B. 19, 
200^ and in coal-tar (Mohler, B. 21, 1009). . 

F<mnatim.-r-^l. By distillaticm oiaprolcto- 
ammonia (Baeyer, A. 165, 283; ef. Clauf| 
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36 ? 


Buwl. 184; ISO, 185; 158, 222).— 2. By 
heating OHaBr.OHBr.OH.^r with alcoholic am- 
monia at 260° (Baeyer).— 3. By distilling strych- 
nine with lime (Stoehr, B. 20, 2728 ; Lobisch a. 
Mnlfatti, M. 9, 632).— 4. By heating acetamide 
(10 g.) with glycerin (32 g.) and PA (26 g.) 
(Zanoni, J. 1882, 498P; Hesekiel, B, 18, 3091).— 
6. Together with homologues, by distilling gly- 
cerin with (NHJaSO^ and a little (Storch, 

B. 19, 2468).— 6. One of the bases got by dis- 
tilling brucine with lime (Behrend, J, pr, [2j 
42,416). — 7. Togetner with tri-methylene-imine 
(66°-70°) by distilling tri-mcthylenc-diamine hy- 
drochloride (Ladenburg a. Sieber,*B. 23, 2729). 

Purification— By digesting in hydrochloric 
acid solution with NaNOj on a water-bath, fol- 
lowed by crystallisation of its mercury double 
salt (Baoh6r, B. 21. 293). 

Properties— lAcimd. When prepared from 
strychnine it boils at 149°, and the base so 
obtained (called (jS'j.methyl-pyridirft) is less 
soluble in water than the variety boMing at 144°, 
and forms a platinochloride melting at 253° in- 
stead of 241° (Ladenburg, B. 23, 2688). Optically 
inactive (Landolt, B. 19, 157). Less soluble in 
water than (a).picoline. The absorption spectrum 
has been studied by Hartley (C. J. 41, 45). Oxi- 
dised by a 2 p.c. solution of KMnO^ to pyridine 
(i3)-carboxylic (nicotinic) acid. 

Salt s.— B'.HaPtClg aq. Monoclinic prisms, 

sol. hot water. Molts, when anhydrous, at 
191° (L.) or 195° (Stoehr). On heating at 120° 
for some time it gives otf HCl, leaving 
[214°]. A boiling aqueous solution deposits 
B'.,PtCl4, while B'.,nPtCl., crystallises from the 
filtrate— B'HAuCl4. [184°]. Needles (from hot 
water), v. sol. alcohol. — B'lIHgjClg. [143°]. 

■ Needles (from water), plates or needles (from 
HClAq) or prisms (on slow crystallisation) ; v. 
si. sol. water, more sol. IIClAq.— B^^HgCl2I white 
pp.— B'2n,ZnCl4. [158°]. Pearly needles, v. 
sol. hot water. — Piorate B'C«H.^(NO.j30H. 
[146°]. Ncedlos or plates, ra. sol. water and 
alcohol. 

(/3)-Methyl-pyridino hexahydride CflHiaN %.e, 
W-^ethyl-piperUlinc. 

l0S-Pipecoline, i&yPicoline hexahydride, 
(126°). S.G.*-8684. V.D. (11 = 1) 98-14. Ob- 
tained by reducing (8) -picolino in alcoholic solu- 
tion with sodium (Ladenburg, A. 247, 67 ; Stoehr, 
B. 20, 2732 ; Hesekiel, B. 18, 910). Colourless 
liquid, smelling like piperidine, v. sol. water. 
When heated with Mel it forms CgH,2N^S0aI 
p92°]. The hydroohloriA, of (8) -methyl-pyr- 
idine hexahydride is not ppd. by HgCl^. 

Salts.— B'HCl. Colourless needles, v. o. 
Bol. water and alcohol. — B'HI. [131°]. Colour- 
less, non-deliquescent needles. - B'jH.^PtClg. 
[192°]. Orange-yellow prisms, m. sol. water. — 
B'HAuOl4. [131°]. M. sol. water. -B'AOdliaq. 
White plates, melting at 145° when anhydrous. 
B'aH^eOya 2aq : yellow monoclinic prisms, less 
soluble than the/errooyanides of homologous 
bases. Decomposed by water at 76°.— Piorate 
BAHa(NO,)gOH. [188°]. Yellow pp., m. soL 
water. A 

('^-Methyl-pyridine 0,H,N *.4. 

p-Piooline. {y^PkoUne. 
(148'6° COT.), S.a fi *9742. 


Occurrence.— In isoal tar, from which it imj 
bo obtained by preparing its platinochloride 
froib the so-called lutidine (Schulze, B. 20, 418; 
Ladenburg, B. 21, 285 ; A. 247, 11). 

Formation. — 1. By Seating di-ohloro-pyr- 
idine (7) -carboxylic acid with cone. HIAq and P 
at 176° (Behrmann a. Hofmann, B. 17, 2696). — 

2. In *Bmall quantity by heating pyridine mo- 
thylo-iodide in sealed tubes at 300°, distilling 
the product with KOH, converting the fraction 
(142°-146°) into platinochloride, and decompos- 
ing the Pt salt by H.B (L.). — 3. By distilling 
sparter^e with lime (Ahrens, B. 21, 828). 

Properties. — Oil, smelling like (a)-methyl- 
pyridine, v. sol. water, alcohol, and ether. Oxi- 
dised by dilute KMnOj to pyridine (7) -carboxylic 
(isonicotinic) acid. [307°]. 

Salts .-B' JLPtCl,. [2.31°]. Four-sided 
plates, si. sol. cold water. — B'HAuCl4. [206°]. 
Prisms, v. si. sol. water.— B'HHgAs. [129°]. 
Needles, v. sol. hot, si. sol. cold, water. — Pi- 
crate BAH, (NO, )30H. [167°]. Tufts of needles, 
si. sol. cold water. 

(7)-Metliyl-pyridine dihydride CA^ 

pyrrole and IIClAq at 130 ° (Dennstedt a. Zim- 
mermann, B. 19, 2197). — B'.,H,PtCla ; red 
needles, v. sol. water. 

(7) Methyl-pyridine hexahydride OgHjaN i.e, 
NHC^Qj^’^'^ij'^^CnMe. (y)-Pipccoline. (126*6°- 

129° cor.)*. S*(l. 2 -8674. Obtained by reducing 
(7)-methyl-pyridiiie in alcoholic solution by 
sodium (Ladenburg, B. 21, 288; A. 247, 69). 
Colourless hygroscopic liquid which fumes in the 
air, and smells like piperidine. V. sol. water. 

Salts.— BTICl : v. e. sol. water. — B'2H,PtOV 
[203°]. Prisms, m. sol. water. — ’‘B'HAuCl^. 
[127°]. Yellow needles, si. sol. water. — 
>‘B'.,TLCdIi. [135°]. - I3iBrautho-iodide : 
charaeteristio red plates. The piorate and 
mercury double chloride are crystalline. 

i^-Methyl-pyridine dihydride 

NMe<®[i[;^|^>CH,(?). (129°). Obtained by 

distilling pyridine methylo-iodide with KOH 
(2pts.) and a little water (Hofmann, B. 14, 
1498). Very pungent oil, almost insol. water. 
Absorbs oxygen from tho air. Combines with 
broniine, with iodine, and with sulphur. Com- 
! bines with CS, and with mercaptan. Cone. 

' HClAq at 180° decomposfes it, giving off methyl- 
amine. 

i/.Mothyl-pyridlne hexahydride OgHjaN i.e. 
NMe<™;;;gH">Cnj. Mdhyl-piperidiit$. 

(106°) (L.)* Formed by adding potash to the 
product of spontaneous union of piperidine with 
Mel (Cahours, A. Ch. [3] 38, 76). Formed also 
by heating piperidine hydrochloride (10 g.) with 
PMeOHiT^g.) for 4 hours at 300°, excess of 
alcohol Being distiUed off, and the dry reside 
distilled with aqueous potash (Ladenburg, A, 
247, 66). Liquid.— B'HCl. Needles.— 

Orange crystals, v. sol. water. 

Methylo-iodide B'Mel. Crystalline; m. 
sol. hot alcohol. When heated with sdid KOH 
it yields oily » di-methyl-piperidine * (118°), a 
strongly alkaline base, which is decomposed by 
gaseous HOI into methyl obloiido and methyl- 
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pipendine* * Di-methyl-piperidine * forms the 
salts O^Hj^KHGl and 0,Hi ^NHAnOl^. It oombines 
with halogens, forming crystalline 
C,H„NIC1 (which yields 0,H„NIClAu01J. and 
OyHijNBrj. The lattct is converted by moist 
AgaO into crystalline C,H,^NBr, whence further 
treatment with moist AgjO produces CfHuNOH 
which is split up on distillation into H,V) and 
‘ di-methyl-piperi(leine.* Ladenburg suggests the 
formula CH2:CTI.CH,.CH..CH,.NMe, for ‘di- 
methyl-piperidine,’ and Merling (B. 19, 2628) 

suggests j^^>NMe,Br for the com- 

pound CjHijNBrj. This dibromide is accom- 
panied by an oily isomeride which may possibly be 
CH^r.CHBr.CIL.CH,.CIL.NiMe,. which changes 
into the other variety on heating its alcoholio 
solution. The di-iodide C^Hj^NL is converted, 
on treatment with Ag^O into ‘ di-methyl-piper- 
ideine*' OjH’iaN, a liquid (137^-140^’) which forms 
the salts (C,H„N),H,PtCl„ and (C,H„N)HAuCl4, 
and a methylo-iodidc C^HijNMel. ‘ Di-methyl- 
piperidine * combines with Mel forming crystal- 
line C,H,jNMeI [200°] whence moist Ag_,0 forms 
strongly alkaline C,II,;,NMeOlI which is split up 
by heat into pirylenc C^H^, water, NMea.McOII, 
and di-methyl-piporidine. Di-methyl-piperidino 
also combines with methylene iodide forming 
(Ladenburg, B. 14, 1347). Laden- 
burg suggests for di-methyl-piperideine the 

formula CH^ | 

\CH2.CH.NMe, 

Methyl pyridine from Bjne-oil. The follow- 
ing salts described by llamsay (P. M, Oct. 1876 
and 1877 ; July 1878) were prepared from a 
methyl-pyridine obtained from Dippel’s oil, 
which was probably (a)-motliyl-pyri(liue mixed 
with a little (/3) -methyl-pyridine. — “B'HCl. 
[160^. White deliqmiscent crystals.— B'HBr. 
[187®]. Deliquescent. Absorbs bromine forming 
BIBlBr,, golden-yellow needles, si. sol. water. — 
B^r^. Needles. — “B'HI. Decomposed by heat, 
yielding B'HIg which crystallises in brown 
needles [79^].— B'ICl : yellow tables.— B'HgCl^. 
— B'^aPtCl^ (at 100°). Converted by water at 
176® into yellow flocoulent B'^PtOl^ and B'PtCl^, 
a yellowish-green insoluble powder. — Platino- 
cyanide B'jHjPtCyulaq: yellow crystals. The 
crude bone-oil picoline forms the following com- 
binations with alkyl salts. — B'MeCl ; deliquescent 
needles (from alcohol). — (B MeCl)2PtCl4; small 
cubes. — B'Mel. [227^. Long white deliques- 
cent needles (from alcohol).— B'Mel,. [129°]. 
Bluish-black feathery plates, insol, water and 
CS„ sol. alcohol and ether.— B'MeNO, ; trans- 
parent prisms. — (B'C,H5Cl)aPtCi4.— B'^CjHjBi'a. 
[276®]. Small prisms. The same picoline forms 
with acetyl chloride deliquescent brown crystals 
of B'AoOl. According to Gardner (B. 23, 1689) 
ornde picoline forms with acetic and formio 
acids &e salts (0,H,N),(HOAc), aud*^ 

Oja,N(COA), (156®-X69=>) which dfstil un- 
chang^. 

Bi-methyl-di-pyridine (OjH^N).^. DipicoUne. 
Parapicoline. (310°-.820®). 8.0.112. H.F.p. 
8084 (Ramsay ; that for picoline being 8753). 
Formed by boiling bone-oil picoline (6ptfl.) with 
sodium (1 pt.) for two days (Anderson, A, 105, 
844). Pale-yellow oil miscible with alcohol 
atsd ether. Bromine-water gives a pp- of 


0,aH,,3rN*HjBr,.— 0,2H,4N|H,PtCl, ; petlc-ye)lo\r 
powder. Its aurochloride is decomposed by 
boiling water (0. de Ooninck, Bl. [2] 45, 181). 

Methylo^iodide C,2H,4N,(MeI)jj. Yellow 
powder, v. sol. water, almost insol. alcohol and 
ether. Yields C,2Hj4N.^Me«PtClj and 
Cj^H^N^MeA. ^ 

(oa) -Di-methyl pyridine OjHjN i.e. 

oo-Lutidine, 

Idol. w. 107. (142° cor.) (L.) ; 145® (E.). S.G. 
g -942. ^ 

Occurrence, — In coal-tar, being obtained by 
extracting with H ppg. by alkali, and sepa- 

uiting from the isomeride (157°) by fractionating 
(Lunge a. Rosenborg, B. 20, 127 ; Ladenburg a. 
Roth, A. 247, 28). It occurs also in bone-oil, 
and may be obtained from the fraction (136°- 
145°) (Roth, B. 19, 786). 

Formation. — 1. By the action of cinnamic 
aldehyde cfad alcoholic NH3 on acetoacetio ether, 
the resulting di hydride of sty ry 1-di-methyl-pyr- 
idine dicarboxylic ether being saponiflod, oxi- 
dised by KMnO^, and the di -methyl-pyridine 
tricarboxylic acid so produced distilled with 
lime in a current of hydrogen (Epstein, A. 231, 
18). — 2. By distilling its dicarboxylic acid with 
lime (Engelmann, A. 231, 54). — 3. By distilling 
oxy-di-methyl-pyriiliiie (lutidono) with zinc- 
dust (Conrad a. Epstein, B. 20, 102). 

Preparation.— Cnido picoline (139°-142°) 
from bone-oil is dissolved in excess of HClAq 
and a hot solution of IlgCl^ is added. The 
double salt which is ppd. is rccrystalli.sed and 
decomposed by aqueous NaOH. The base is 
finally separated by solid KOll (Ladenburg, A. 
247, 30). 

Proj?fritcs.— Liquid, smelling and tasting 
like pyridine, sol. cold water, the base sepa- 
rating again on warming. Its aqueous solution 
ppts. solutions of ZnSO^, CdS04, FeSO*, and 
FeClj. With CuSO, it gives a pale-blue pp. 
not turned black by heating. With AgNO, it 
gives minute needles of B'oAgNOj. Dilute 
KMn04 oxidises it to pyridine dicarboxylic acid 
[227°]. 

Salts. — ’‘B'HCl. Deliquescent needles. — 
B^HjPtCl.. [208°]. Orange-red monoclinio 
plates; a:6:c- -892:1: -660; ^ 81® 65'. V. sol. 
hot, m, sol. cold, water, insol. alcohol. — 
B'HAuCl4. [124°]. Yellow needles (from very 
dUute HCl).— B'HHgCl,. [186°]. Thin plates 
(from acidulated water).— B'HIIgaClj (Mohler, 
B.* 21, 1008).- -B'^H^CraO,. [92 ^]. Orange 
prisms. — B'(NH,)H/Cr20;. [c. 160°]. — Picrate 
[159°]. Yellow needles or thin plates. 

(aa) -Di-methyl-pyridine hexahydride 
0,H..N NH<CHMe.C^^OH,. (127«- 

130°). <S.G. § *8492. Formed by reducing the 
corresponding di-methyl-pyridine in alcoholio 
solution with sodium (Ladenburg, A, 247, 87 ; 
B. 18, 64). Colourless liquid, miscible with 
water, alcohol, and ether.-^ B'HCl ; non-deli- 
quescent needles, m. 60I. water.— B'HBr. 
Needles, v. sol. water.— B'aHjPtCl,: [212®]; 
5range-red crisis. 

{a 7 )-Dime^l-pyridiiie t.e. 

LitUdim. {Ur). 6.0 

S-0403.' B.30. 
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Cccurrdkce.---^ln ooal^tat oil, being extracted 
with other bases by (Ladonburg a. Both, 
B. 18, 018 ; Lunge a. Bosenberg, D. 20, 131) ; 
Ladenburg, 21, 286). 

Formation, — 1. By distilling oxy-di-methyl- 
pyridino with zinc-dust 

(Hantzsch, B, 17, 2908). — 2. By distilling its 
tri-oarboxylio acid with lime (Hantzsch, A, 215, 
56). — 3. By distilling with lime the acid 

^ C^ie the ether of which is 

obtained by condensation of an equal number of 
molecules of acoloacotio ether, acetic aldehyde, 
and acetic aldehyde -ammonia (Michael, B. 18, 
2020 ). 

Preparation.— The fraction of coal-tar bases 
boiling between 165° and 160° is dissolved in 
dilute HClAq, cone. HClAq is then added, fol- 
lowed by a hot concentrated solution o^ HgCla. 
The double salt which then cry8talli|e3 out is 
decomposed by distilling with NaOHAq (Laden- 
burg, A, 247, 35). 

Properties, — Liquid, smelling like pyridine, 
dissolving in 6 pts. of cold water, less soluble in 
hot water. Miscible with alcohol and ether. 
Easily volatile with steam. Oxidised by KMn04 i 
to pyridine dicarboxylic (lutidinic) acid [235°J. ■ 
Reacts with benzoic aldehyde and ZnCl.^ forming 
etyryl-methyl-pyindine (liach^r, B, 21, 3071). 

Salts.— B'HHg,Cl4.Jaq. Needles. Melts at 
132° when anhydrous. Mohlor (B. 21, 1008) 
obtained from coal-tar lutidine in acid solution 
a salt BTlHgCl,.— 1V,H PtCl,. [220°]. Plates 
or prisms. -B'HAuCl , : amorphous pp., chan- 
ging to prisms. — “BHCl: slender needles. — 
“B'HBr. Needles. — Pic rate. [179°]. Needles, 
si .sol. cold water. 

(a-v) -Di-methyl-pyridine hexahydride 

iditie, (141°). S.G. ^ -8615. Obtained by 
reducing the corresponding di-methyl -pyridine 
in alcoholic solution with sodium (Ladenburg, 
A, 247, 88). Colourless strongly alkaline liquid, 
smelling like piperidine. Fumes with HCl. M. 
sol. water, v. e. sol. alcohol and ether. 

Salts.— B'lICl. [235°]. Long colourless 
needles, v. sol. water. — B'lIBr. [142°]. Short 
needles, v. e. sol. water. — B'^H^IHCl^ ; groups of 
yellow needles. 

(33) -Di-me thy 1-pyridine C,IIuN i,e, 

(170°). S.G. S-9014. Ob-* 

tained by heating with lime tlio di-methyl-pyr- 
idine carboxylic acid formed by oxidation of tho 
(33a)-di-methyl-ethyl^yridine produced by heat- 
ing propionic aldehyde-ammonia with propionic 
aldehyde (Diirkopf a. Gbttsch, B, 23, 1113). 
Transparent, strongly refracting liquid, with a 
pleasant odour charaoteristio of (3)'alkyl-pyr- 
mines; m. sol. cold water, si. sol. hot water. 
Yields on oxidation a pyridine dicarboxylio acid 
[ 316 °]. ^ 

Salts.— B'aHaPtOl.. [256°]. Dark-red 
needles and plates, si. sol. water.— B'HAuCl4. 
[ 149 °]. Yellow needles, si. sol. water.— Merc ury 
doable chloride. [176°]. Long needles, si. 
lol. cold water. 

(a30-Di-]iiethyl-pyridine OH. 

Von. m. 


(162°.16G°). Occurs to ooal-tar (Lapge a. Bo- 
senberg, B. 20, 134). Yields isocinohomeronic 
(pyridine dicarboxylio) acid on oxidation. 

(av) .Bi-methyl-pyridine tetrahydride ? 

C,H„N U. Formed, 

togethei^with MoCl, hydrocarbons, mothylamine, 
NHa, and other bases, by heating anhydro-eego- 
nine with cone. HClAq (Einhorn, B, 22, 1362). 
Oil. When heated with cone. HClAq at 280° it 
yields a mixture of bases which appear to yield 
methyl-p^ridino when distilled over zino-dust. — 
B'HAuCl^. [212°]. Small needles, m. sol. water. 
— B'CyH.^(N02).,OH. Long needles, v. ol. sol. hot 
water. — >‘B'HC1 ; very hygroscopic. 

Di-methyl-pyridine of bone oil (156°-159°) is 
a mixture of (ay) -di-methyl-pyridine, (a3) -di- 
methyl-pyridine, (3)-ethyl-pyridino, and (yV 
ethyl-pyridine. The existence of these ba^s is 
showm by tho production of tho corresponding 
pyridine di- and mono- carboxylic acids on oxi- 
dation by KMnO^ (Wcidcl a. Ilerzig, M. 1, 1 ; 
Weidel a. Pick, ilf. 5, 658 ; cf. Anderson, A, 80, 
6). Bone oil also contains (aa) -di-methyl-pyr- 
idine (v. supra), Greville Williams [G. J, 7, 97 ; 
Pr. 13, 811) obtained a lutidine from coal-tar ; 
this has since been shown to contain (aa), (oy), 
and (a3) di-methyl-pyridines (v, supra), Oechs- 
ner de Coninck (Bl. [2] 41, 249) found (y)-othyl- 
pyridine (164°) in coal tar. Lutidines nave also 
been obtained by distilling the bituminous shale 
of Dorsetshire (Williams) and peat (Church a. 
Owen, P. M. [4] 20, 110). Among tho products 
obtained by distilling cinchonine with KOH 
Occhsner do Coninck (0. R, 91, 296) obtained a 
lutidine (165°), V.D. 3*8 (calc. 3*7) ; S.G. 2 -959, 
which formed a deliquescent crystalline hydro- 
chloride and a platinochlorido B'^H^PtClo crystal- 
lising in orangc-rcd needles, converted by boiling 
water into B'aPtCl4 crystallising in yellow needles. 
When brucine is distilled with KOH it yields a 
lutidine (166°) whence B'-^H^PtCle [180°] and 
B'2PtCl4 [205°] (Oechsner de Coninck, G. R. 96, 
298 ; 96, 437). Lutidine aurochloride B'HAuCl4 
is decomposed on boiling with water, yielding 
first thin red plates of B'HAuCl4B'2Au01s, and 
then a red crvstallino pp. B'jAuCl, (0. de Co- 
ninck, Bl. [2] 31, 631). 

Di-methyl-pyridine dihydride C,H,,N. (199°). 
V.D. 3*3. Occurs in cod-liver oil (Gautier a. 
Mourgiies, G. R. 107, 111 ; Bl. [3] 2, 213). Co- 
lourless strongly alkaline and caustic oil; absorbs 
CO2 from the air. Poisonous. Its salts taste 
bitter. Oxidised by boiling aqueous KMn04 to 
methyl-pyridine carboxylic acid and a little pyr- 
idine carboxylic acid. 

Salts. — *BTIC1: confused needles, v. sol. 
water.-. HB'HNOa. Eeduces AgNOj.— 

Groups of deliquescent needles. — B'jHaPtCL. 
Lozengo-sliapcd plates, loses HCl on boiling with 
wiktcr. 

Metliyho-iodideWllol, Colourless needles, 
sol. water and alcohol. Yields a tri-methyl- 
pyridine di hydride on treatment with potash. 

^i-methyl-pyridine hexahydride. Methylo* 
iodide C,H,jNMoI. [192°]. Formed by heating 
(3) -pyridine hexahydride with Mel andMeOH at 
100° (Hosekiel, B, 18, 3099 ; A. 247, 69). Needles 
(from acetone). Not decomposed bj aqueous 
KOH. Yields (0,H.sNMeCl)aPtCl4, an orange 
crystalline pp. turned black at 234°. 
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rl-pyrldlnft 0»H„N it. 

>OMe. {y^Oollidine* (172^ eor.) 


IH.; M.); (168^ (D.}. S.G. -917 (H.); -922 
(M.); ^ *9812 (D.)* Ocoara in coal-tar, from 
which it may be obtained by fractional distilla- 
tion followed by ppn. of the bases by K 4 FeCyg 
(Mohler, B, 21, 10X1). Formed by heating with 
quicklime the potassium salt of its dicarboxylio 
acid, which is obtained by the action of nitrous 
acid on its dihydride produced from acetoaoetio 
•ther and aldehyde-ammonia (Hantzsch, A, 216, 
82), Formed also by heating acetone with 
NH,C1 for 8 days at 265®, CH, being evolved 
(Biehm, A, 238, 16), and by heating acetone with 
aldehyde-ammonia for 10 hours at 200® (Diir- 
kopf, B. 21, 2713). 

Properties , — Liquid which turns brown in the 
air. ' More than 8 times as soluble in water as 
aldehyde-collidine. Less soluble in hot than in 
cold water. It differs also from aldehyde-colli- 
dine in giving a pp. with AgNOj, an orange crys- 
talline pp. with CrOj, and an aurochloride that 
melts under v/ater. It is oxidised by KMnOg to 

nvitonio acid. 

Bromine added to its solution in CSj forms un- 
stable orange crystals of OaH^NIBrj (Pfeiffer, B, 
20, 1344). 

Salts. — B'HCl. Slender, non-deliquescent 
needles. — B'^H^PtClg: yellow crystalline pp. — 
BmuCl^. [113®] (H.); [116®] (M.); [106®] 
(D.). Needles (from hot water).—- BTatHgaOL. 
[165®]. — B'HI. — -BUNO, [above 800°].— 
B'jjHjCTjO,. Yellow prisms, decomposing at 
190®.— >‘B'*H2S04. [203®].— Piorate. [166®] 

(M.), Silky yellow needles, si. sol. water, v. sol. 
alcohol, 

J2e/ercncs.— D i-bromo-tri-methtl-pyeidine, 

Tri-methyl-pyridine dihydride CkHjsN. Di- 
hydrO‘Collidinc. (176®-180®). Formed by 
heating its dicarboxylic ether (obtained from 
aldehyde-ammonia and acetoacetio ether) with 
dilute HGlAq at 130° (Hantzsch, A. 215, 44). 
Pungent oU with alkaloidal smell. Alkaline to 
litmus, V. sol. cold water. Precipitates the 
hydroxides of Mg, Zn, and Fe from solutions of 
their salts. — B'oH.^PtClg. Minute needles which 
blacken at 200®:-B'HI. 

Polymerids C,gHgflNj. TetrahydrodicoUid- 
ine, (266®-260®). Formed at the same time 
as the precemng. — 0 |gH 2 gN 2 H;^tClg. — 

**^r^^thyl.pyridine hezahydride OgH„N 
U. Coptllidine. 

(146°). S.G. j ’BtYd. Formed by reducing 
t-tri-methyl-pyridine in alcoholic solution with 
sodium (JaecUe, A, 246, 43). Formed also, 
together with s-tri-mctbyl-pyridine, by heating 
acetone with aldehyde-ammonia f(t^/200® (Du7- 
kopf, B. 21, 2716). Liquid, smelling^like piper- 
idine, (ri. sol. water, miscible with ideohoi and 
ether. Unlike s-tri-methyl-pyridine it pves a 
brownish-black pp. with Eg 2 (NO,),. Gives no 
pps. with HgClg or picric acid. 

Salts.— B'HCl. Needles or prisms, y. e. 
boL water end alcohol.— B'HBr.—B'.BLPtCl-. 
[206®](J.); [244®] (9.). 

Isomerides of tri-methyl-pyridine v.Mbthtl- 
.Tjn'd /fd)- OOUidineb, 


aldeh^e*^lUdine end other tsc^ortd^ us 
described. 

A collidine dihydride 0,H„K, (210°), B.0. 2 
1*029, is contained in putrid horseflesh and' 
putrid beef, and forms a crystaUine hydro- 
chloride and platinoohloride (Gautier, B2. [2] 
48. 12). 

Tetra-methyl-pyridine dihydride OgH,jN i.«. 
NH<^^'Qj^®^CMe. DihydroparvoUne, 

(169°). Formed byheatirg potassium pyrrole 
carboxylate with Mel and MeOH at 120® (Ciami- 
oian a. Anderlini, B. 21, 2862). Basie liquid.— 
B'HAuClg. [110°]. Yellow needles. 

Tetra-methyl-pyridine hoxahydride 0,H„N 

ij>. Parpet-oUne 

(161°). Obtained by reducing the preceding in 
alcoholic solution with sodium (G.a. A.). Liquid, 

I 8melling,like pyridine. Does not turn brown in 
air. — B'H^uGl,. [119°]. Yellow needles. 

MethylO’iodideB'}del. [262®]. Prisms, 
v. sol. water, insol. ether. 

A parvoline O^H^N (c. 200°) is present 
among the products of the putrefaction of horse- 
flesh (Gautier, Bl, [2] 48, 11). It is an oil which 
resinifies in the air, and forms a flesh-coloured 
platinoohloride. 

A parvoline C,H, 3 N (188°) occurs among the 
bases obtained by distilling cinchonine with 
KOH (0. de Goninck, C, B, 91, 296). 

Penta-methyl-pyridine dihydride 0)oHj,N 

U (1890); {46<> at 

7 mm.). Prepared by heating v-methyl-pyrrole 
with Mel, EgGO,, and methyl alcohol at 140® 
(Giamioian a. Anderlini, Rend, Accad, Line, [4] 
203; B, 21, 2863; 22, 668). Formed also by 
heating tetra-methyl-pyridiue dihydride with 
Mel (Anderlini, B, 22, 2507). Oil, with strong 
alkaline reaction.— B'HAuCl,. [100®]. Yellow 
needles. Beads energetically with Mel, form- 
ing an oily product, whence successive treat- 
ment with AgCl and AuCl, yields G, JIjiNHAuOl^, 
which crystaUises in thin golden-yellow needles 

noo®]. 

HETHYL-FYBIDIKE CAEBOXTLIO ACIB 
0,H,NO, U. Picolim 

carboxylic add. Formed by heating methyl- 
pyridine dicarboxylic (uvi tonic) acid at 276° 
(Bflttinger, B, 14, 67 ; 17, 92). Trimetrio crys- 
tals (containing aq), sol. hot, si. sol. cold, water 
and alcohol, ne^jrly insol. ether. Sublimes 
without melting. Forms salts both with aoids 
and bases. Yields on oxidation with EMnO^ 
pyridine dioarboxylio (lutidinio) aoid. 

Salts.— HA'HGl: misms. — BaA'^llaq: 
very jsoluble needles.— CaA', aq : very soluble 
four-sided colourless prisms. — CuA'^aq: blue 
pp. — "AgA': white pp. 

Xethyl-pyridine oarbozylio aoid O^H^NO, 4.s» 

K^j;^ ^*°K oMe. Ponumieotittie oMd. 

MetJ^Uearhopyridie add, [212°]. Obtained 
by heatingmetbyl-pyridine dicarboxylic (methvL 
quinolinic) aoid at 170°, or by warming it with 
HOAo (Hoogewerff a. Van Dorp, B. T. 0, 2, 21L 
Formed also 1^ the slow oxidation of (i3)-ooi- 
lidine by KMn 04 (0. de Coninbk, A* Oh, [6] 27f 
498; SI [2] 48, 107)* Needles^ r. fol hqt 
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m 


OfijISO, t.e. 
Formed by oxidisin 


Oe^dised by KifnO, to Fyiddine dioatb- 
oxyliii^'(oijDiohomoronio) acid* 

Salt#*’— KA': small plates. — OaA',: small 
blue oiystals. — AgA' : needles. — HA'HCl : small 
prisms. — (HA') A^PtOl* : orange prisms. — 
HA'HAaCl4 : yellow needles. 

(al-Uethyl-pyridino (/3).oarbozylio acid 

' ..OMe.OHvv 

JCR • [207^].^ 

;0 ^COJ3. 

(a)-methyl-(0').ethyl.pyr. 
idine (aldehyde-collidine) with a 2 p.c. solution 
ol KMn04, allowing the mixture to stand for 48 
hours, and then heating to 60®. The filtrate 
from MnOa is neutralised by HaS04 and evapo- 
rated, the residue is extracted with alcohol and 
the acid purified by moans ol its silver salt 
(Diirkopf , B, 18, 3432 ; Ladenburg, A. 247, 43). 
Prisms, v. e. sol. water and alcohol. On distil- 
lation with lime it yields (o)-methyl^yridine 
(128®). KMnO., oxidises it to pyridile dicarb- 
oxylic (isooinchomeronic) acid. 

Salts.— (HA')aHaPtCla. [240®]. Aggregates 
of noodles, v. sol. water, insol. ether-alcohol. — 
(CuA'..)aOu(OAo)2. Crystalline powder, formed 
by boiling a solution of the acid with cupric 
acetate. The silver salt is amorphous. The 
aurochloride forms yellow needles [c. 202®]. 
Methyl pyridine carboxylic acid C;H,N02t.s. 

in small quantity, together with pyridine (ay)- 
di-carboxylic acid, by oxidising (ay) -di -methyl- 
pyridine with KMn04 (13ach6r, B, 21, 3080). 
Plates (from alcohol), v. e. sol. water. It is 
possibly identical with the isonieride described 
by Bdttinger (v. stipra), 

(/3) -Methyl-pyridine (j3'). carboxylic acid 

N<ch;c“V)>CH. [210»j. Formed by 
heating (j3) -methyl-pyridine (aj8')-dicarboxylio 
acid with IIOAc and Ac^O at 225® (Diirkopf a. 
Gottsch, B, 23, 1113). White mass, m. sol. 
water. Its aqueous solution is not coloured by 
FeS04. 

Methyl-pyridine dicarboxylio acid 
O.H,NO, U. 

tonic acid, [274®]. Formed by the action of 
ammonia on pyruvic acid (Bottingcr, A, 183, 
330; 208, 138; J3. 13, 2032; 10, .35; 17,144). 
Formed also by oxidising s-tri-methyl-pyridine, 

on di-methyl-ethyl-pyridiiie, 

with KMn04 (Altar, A, 237, 191 ; Durkopf, B. 21, 
2717). Minute six-sided trimetrio plates (Fried- 
lander, J, 1882, 307), v, si. sol. cold, si. sol. hot, 
water, m. ek)1. NHaAq and HClAq, v. sol. aniline, 
phenol, HOAo, and glycerin, si. sol. isoamyl alco- 
hol and chloroform, insol. benzene andCS.^. Gives 
a violet-red colour with FeS04. It is a powerful 
antiseptic. Yields (^-methyl -pyridine on distil- 
lation with lime. Bi)lit up by heat into CO* 

»nd 

oxidises it to pyridine tricarboxylic acid. Brom- 
ine-water forms bromoform, CO„ and formic 
aoid. 

S*Ut.-{NHJHA": powder.-0»A"’6^: 
paiotp]iow.-^''4aq: prUnw.— B»A''aa4: 


slender needles.*- GoA" 4aq.*-^4(OH)xA," 9aqt 
**PbA'' : dense pp.— Ag^A'^aq; gelatinous pp. 

Xethyl-pyriditis di-oarbozyUo aeid 

O.H,NO, U. 

Methyl^uinolinic acid, [c. 183®]. S. *84 at 10®- 
Formea by the oxidation of (Py, l)-methyU 
quinoline (lepidine) (1 pt.) by KMn04 (7| pts*) 
(KOnigs, B, 12, 983; 14, 103; Hoogewerff a. 
Van Dorp, R, T, 0, 2, 16 ; B, 13, 1639 ; 14, 646). 
Tables or prisms, sol. hot, si. sol. cold, water, si. 
sol. alcohol, ether, and benzene. Decomposes 
on fusion into CO.^ and metbyl-pyridine carb- 
oxylic acid [210°], which on further oxidation 
yields cinohomeronic acid. EMn04 oxidises it 
to pyridine (a) -tricarboxylic acid. The aqueous 
solution of the acid gives pps. with the aeetates 
of Pb, Ba, and Gu, and a yellow colour ,witH 
reS04. 

Salts. — KHA"2aq: needles. —KHA" 8aq-— 
Ag2A"aq: crystalline powder. 

Methyl- pyridine dicarboxylio acid C«H7N04 

C(CO^)^^^ Methyl-dinkoiinic 
acid, [245®-250®]. Formed from methyl-pyridine 
tricarboxylio aoid 

by heating at 160® (Weber, A, 211, 9). Spherical 
groups of needles (containing aq), si. sol. cold 
water. KMUO4 oxidises it to a pyridine tricarb- 
oxylic acid.— IIA'nClaq: transparent eilorosoent 
crystals. — PbA" 2aq : crystalline pp. 

Methyl-pyridine dicarboxylio aoid 

Obtained by oxidising the di-metbyl-ethyl-pyrid- 
ine, which is formed by the action of NH^ on 
propionic aldehyde (Diirkopf a. Gottsch, B, 23, 
GS8, 1110), and by the action of paraldehyde 
on propionic aldehyde-ammonia (Diirkopf a. 
Schlaugk, B, 21, 834). White powder (from hot 
water). The K, Ag, and Cu salts are si. sol. 

Methyl-pyridine hexahydride dicarboxylio 
XII2 — CII2.CH, 

acid C,H„N04 t.c. NH< I ^ - 

\cMc(C02lI).CII.C02H 
[127°]. Cincholcnpojiic acid, A product of the 
oxidation of cinchonine by chromic aoid mix- 
ture (Skranp, M, 9, 780). Prisms (containing aq) ; 
V. e. sol. water, insol. alcohol and ether. ^ Ac^O 
at 125® forms an amorphous acetyl derivative 
CgH,2AcN04. Distillation of Gie lead mU over 
zino-dust yields a small quantity of pyridine. 

Salts.— PbA"; powder, v. e. sol. water.-— 
HaA'lICl. [194®]. Trimetrio crystals. [a]|,- 
34-4® at 18-7 ^ 

Nitrosamine [163®J. W- 

nfetrio crystals, si. sol. cold water, m. sol. alco- 
hol. Warfh cone. HClAq reproduces 
and nitrous acid.— BaA" (at 115°). Deliquescent 
amorphous powder, in sol. alcohoL 

•In the preparation of oinoholeuponio add a 
•base called cinoholeupone C„H|,NO, is also 
formed. It yields oinoholeuponio acid on oxida- 
tion with chromic aoid mixture, and othyl- 
Dvridlne on distillation over red-hot zino-dnst. 
it forms the salts (C^^HOJHa [200®], 
B'jajPtCl, SJaq and B'EAuCl* [203®], an Met>l 
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ittiratiTe [121°], and a nitrosamine 

<mj,(NO)NO,[84-]. 

Xethyl.pyridine trioarboxylifi acid OgH,KOg 

N<cfa)';H^C(cS:Hi>CH. [226°]. Formed 

by oxidising witl^KMnO. 

(Weber, A, 241, G). Spherical aggregates (con- 
taining aq). At 150° it slowly gives oft CO*, 
yielding methyl pyridine dicarboxylio acid 
(246°-.260°].— 6aq : spherical aggre- 
gates.— -AgH^ A''' 2aq ; needles (from bat water). 

Xetbyl-pyridine tricarboxylic acid 

ilethyl-carbo- 

dinicoHnic acid. Formed by the oxidation of 
(a7)-di-metbyl-py);idine dicarboxylic acid by 
KMnO^ (We^r, A. 241, 25). Needles (contaiu- 
ing aq) or prisma (containing 2aq). Less soluble 
in water than the preceding acid. Turns yellow 
at 206°, and completely decomposes at 2G0°. 
FeSO^ colours its solutions deep red. The cal- 
cium salt yields (7)-methyl-pyridine on distilla- 
tion. 

Methyl-pyridine tricarboxylic acid 

tricarh* 

oxylic a<nd. [238°]. Formed by the oxidation 
of flavenol (1 mol.) with KMnO^ (0 mols.) (Fischer 
a. Tauber, B. 17, 292G). Formed also by oxidis- 
ing potassium tri-mctbyl-pyridiiie carboxylate 
with aqueous KMnO^ (Michael, A. 225, 140). 
Slender needles (from water). Does not com- 
bine with acids. On further oxidation with 
KMn04 it yields pyridine tetra- carboxylic acid 
[227°]. FeSO^ colours its solution brownish-red. 

Salts. — BaA": amorphous pp.— AgjA". 

Methyl-pyridine tetraoarboxylic acid 

[199°]. Obtained by boiling potassium tri- 
methyl-pyridine dicarboxylate with a solution 
of KMnO^ (Hantzsch, A. 215, 57). Small prisms 
(from water) ; v. c. sol. water, m. sol. alcohol, si. 
sol. ether. Gives (7)-picoline on distillation with 
lime. Its neutral salts crystallise with difficulty. 
Neutral solutions give pps. with salts of Fb and 
Ag, mercurous salts, atid Ba(OAc)2, PPs* 

with dilute BaC4 or with salts of Mg,Zn, Mn,Ni,Co, 
and On, and mercuric salts. — KjE^A^^daq: large 
trimetrio tables, v. sol, hot water,' with acid re- 
action.-— KHjA*''2aq.—CajjA‘»4aq; ppd. by add- 
ing NH, and CaCl,.— MgjAi'^Gaq. 

BUmethyl-pyridine carboxylic acid 

OANO.i«. ^CMe. Lutidine 

earboxylio acid. Obtained by saponifying with 
aloohofio potash its ether, which is formed by 
adding acetic aldehyde (50 pts.) to a mixture 
of aceto-aoetic ether (130 pts.) and aldehyde- 
ammonia (61 pts.) ; the reaction, w^ch sets in 
at once, being completed by heatiog to 100° 
fMiobael, B. 18, 2020). Transparent prisms 
^ntaining 2 aq) ; y. sol. water and alcohol. 
Gives {a7)-lutidine on distillation with lime. ,On 
oxidation with KMnO^ it yields pyridine dicarb- 
oxylio (oarbocinchomeronic) acid. 

Salts.--HA'HC1. [160°]. Large prisms or 
thick tables. - (HA')aH,Pt01,2aq, [216°], 

Beddish-yellow prisms. 

1^246° ancor.). Yellowidh 


oil, not volatile with steam.— (EtA),H,FtCL 
[101°]. Thin yellow pointed prisma; T.aLfOi 
water and strong alconoL 

Bi-methyl-pyridine carboxylic acid 

^'^C(CO,.H);C^^^^®’ ^ Di - methijl -picoUnia 
acid. [158°]. Formed by oxidising a-tri-methyl- 
pyridine with KMiiO^ (Altar, A. 237, 183), 
Small crystals; v. e. sol. water and alcohol, 
m. sol. ether. Yields (a7)-di-methyl-pyridme 
on distillation with lime. /»Its metallic salts are 
V. sol. water. — B'HCl aq ; minute white needles, 
V. e. sol. water. — B'JI^rtCl* 4EtOH. [221°]. 
Prisms. 

Di-methyl-pyridine carboxylic acid 

' methyl - nicotinic 

acid. [1(50^]. Prepared by distilling the mono- 
ethylic ether of di-melhy I -pyridine dicarboxylic 

acid N<^y';^j^“»”|>CH(Wei8a,B.19.1308). 

Needles (cordainiqg ^aq) ; v. e. sol. water. 
Oxidised by KMnO^ to the corresponding pyr- 
idine tricarboxylic acid.— AgA'. -IIA'HCl: small 
prisms.— (HA')2H^tCl#2aq : orange needles. 
Di-methyl-pyridine carboxylic acid 

N<C(C^:CMo>CH. [161°]. Formed by 
oxidising the i)firvoHne obtained from propionic 
aldehyde and NIL, (Diirkopf a. Gdttsch, B. 23, 
687; 1110). -(HA%H2inCl,EtOH. V. sol. water, 
si. sol. alcohol. Decomposes at 260°. 

Dl-methyl-pyridine carboxylic acid 
O^HjM^.CO^TJ. Formed by saponifying, by 
alcoholic potash, its ethyl ether, which is pro- 
duced from acotoacctic ether (.30 g.) by heating 
with formic aldehyde (5 g.) and ZnCl, (30 g.) for 
12 hours at 100 ’ (Canzoncri a. Spica, 0. 14,449). 
Silky needles ; v. e. sol. water.— HA'HClaq. 
[220°], Transparent rhombohedra (from 
water). — (HA^H^PtCl, : red crystals. 

Ethyl ether EtA'. (260'). Oil. 
Di-methyl-pyridine dicarboxylic acid 

C.H.NO. i.*. M-Di- 

methyUdi-nicotmic acid. [268°], Obtained by 
beating (a7) -di-methyl-pyridine tricarboxylio 
acid at 176° (Weber, A. 241, 20), Formed also 
by oxidation of tlie corresponding tetra-methyl- 
pyridine (Durkopf a. Goltsch, B. 23, 1112). 
Needles (containing 2 aq (W.) or anhydrous (D, 
a. G.), Its solution is not coloured by FeS04,— 
PbA'' : gelatinous pp., becoming crystalline on 
boiling.— H^A^ilQl aq; slender needles, decom- 
posed by water.- : orange tables, 

melting above 300°. 

Di-methyl-pyridine dicarboxylic acid 

Formed oxidising s-tri-methyl-pyridine earb- 
oxylio acid in neutral solution with KMnOi 
(Michael, A. 226, 187). Pfhms (from water)*-— 
C8A",-MgA'' 8aq.~(H2A''HCl)JPtOl4 6aq. 
Di-methyl-pyridine dicarboxylic acid 

acid. Formed by saponifying with alooholie 
potash its ether, which is produced by passing 
mtrouB aoid gas into di-metbyl-isopropyl-dloarb- 
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otylio 9 lihat In alcohol fEngelmann, A, 281, 60). 
Its ethei b also one of the products of the action 
of acotoacetic ether on hexamethylene tctramine 
at 170^ (Griess, B. 21, 2740). The same ether 
appears to be formed by oxidising with nitrous 
acid gas the product c^btained by the action of 
phenyl-acetic aldehyde on aceto-acetic ether and 
unmonia (Jeaurenaud, B. 21, 1784). Slender 
needles (containing J aq). Melts at a very high 
temperature. V. si. sol. cold water, alcohol, and, 
ether. KMnO, oxichscs it to pyridine tetra- 
carboxylio acid. On distillation it yields CO, 
and di-methyl-pyridine carboxylic ^cid. Distil- 
lation over CaO yields (aa).di-inethyl-pyridine. 

Salts .— -BaA" 2 aq. — PbA" 2aq : amorphous 
pp. changing to stout prisms. — H,A"HC12aq: 
prisms. 

Mono-ethyl-tlher EtHA''. [131®]. Ob- 
tained by decomposing the di-ethyl ether (1 mol.) 
with alcoholic KOH (Imol.) (Weiss, B. 19, 
1308). Needles (from water). Its neiilral solu- 
tion is ppd. by salts of Ag, Hg, %ind Cu. — 
EtHA"HGl 2aq. [90®]. Needles (from water). 

Diethyl ether [72°]. (302°). Long 

white needles. — Et-^^HAuCl, ; v. e. sol. alcohol. 

Di-methvl -pyridine dioarbozylie ether di- 
hydride C,H,NMe,(CO,Et),. [170°]. Formed 
by heating acetoacetic ether (20 g.) with ZnCl, 
(20 g.) and hexamethylene tetramino (4g.) at 
100° (Griess a. Harrow, B. 21, 2740). Four- 
sided plates or needles, almost insol. water, si. 
sol. Obld alcohol and ether, v. sol. chloroform. 
By treatment with nitrous acid, or even by 
solution in hot dilute HOI, it is oxidised to 
CjaNMe,(CO.^t),. 

Di-methyl-pyridine tricarboxylic acid 

Udine ti'icarboxylic acid, Dimethylcarbodini- 
eotinic acid. [212®]. Formed by oxidation of 
potassium tri-methyl-py rkline dicarboxylate with 
KMnO, in a solution kept neutral by CO, 
fHantzsoh, A. 215, 62; Weber, A, 241, 20). 
Crystallises from water in hard crusts composed 
of rhombohedra (containing 2aq). Split up by 
heat into CO, and (07) -di-methyl-pyridine di- 
oarboxylio acid. Yields (a7)-di-methyl-pyridine 
on distillation with lime. Its neutral solutions 
give no pps. with salts of Gu, Ag, or Pb, nor 
with Fed,, but with Hg(NO,), a pp. soluble in 
hot water. 

Salts. — KH,A'"2aq. — Ba;,A% 8 (?) aq : 
minute needles.— Mg^ A"', lOaq. - - Ca, A'", 8aq. — 
Ag,A"^ 

Dl-methyl-pyrldlne tricarboxylic acid 
N<CMe;§CO^|>0-CO^- S. -178 at 8». 
Formed by oxidising potassium sty ryl-di-methyl- 
pyridine moarboxylate with cold aqueous KMnO, 
jEpstein, A, 281, 11). Crystallises from «water 
ID prisms (containing aq) ; almost insol. yrater, 
alcohol, ether, benzene, and chloroform. Turns 
brown at about 220® but decomposes without 
melting. Gives (o^-di-methyl -pyridine on dis- 
tillation with lime. A solution of its ammonium 
salt gives tos. with CaCl,, CdSO,, Hg.,(NO,)2, 
A^O„ BnCl^ Pb(OAo)„ and Bi(NO,)„ but not ' 
with BaCl„ MgSO,, MnSO,, and alum, nor, in 
the cold, with ZnSO, or CuSO,. FeCl, gives a 
reddish colour. 

Salts.— needles, decomposed by 


water and by alcohol. Pb,A%Caq. — 
Cu(NH JA'" 4aq.-Ag,A"' 8aq. 

M-methyl-pyridine earbozylio acid 

C^„NO,iA OiOUclint 


carboxylic acid, [165®]. Obtained by saponi 
fying with alcoholic potash its ethyl ether, which 
is obtained by passing nitrous acid into its di- 
hydride (Hantzsch, A, 216, 42) and by heating 
the mono-ethyl ether of tri-methyl-pyridine di- 
carboxylio acid (Michael, A. 225, 131). Crystal- 
lises from water in short needles or cubes (con- 
taining iaq). Melts at 110° when hydrated, or 
155® when anhydrous. On oxidation with 
KMnO, it yields cli-methyl-pyridine dicarboxylic 
acid, methyl-pyridine tricarboxylic acid, and 
pyridine tetracarboxylic acid. 

Salts. — KA': needles (from alcohol). — 
CaA', aq. — H A'HCl : needles or prisms. - 
(UA'),H.PtCl«aq. 

Ethyl ether V.ik!, (256°). S.G.w 1*0316. 
Liquid, v. sol. ether, alcohol, benzene, and 
chloroform, insol. w^jitcr, sol. dilute acids. — 
(EtA^HoPtCl^. [193°]. Prisms (from alcohol). 
— EtA'Mel. [128°]. Needles, v. sol. water and 
alcohol, insol. ether. With Ag,0 it yields crys- 
talline Cj^HisNO, 3aq, whence C| JB[„NO,HCl aq 
(Hantzsch, B. 10, 35). 

Tri-methyl -pyridine dihydride carboxylic 
ether CjHj,NMOa.COJEt. Formed by warming 
C,H,NMea(CO,Et), with HClAq (of 26 p.o.) at 
100° (Hantzsch, A, 216, 40). Feebly basic oil.— 
(HA^aH^PtCl, : minute needles. 

Tri-methyl-pyridine dioarbozylie acid 



Formed by saponifying with alcoholic potash its 
ether, which is obtained by the action of nitrous 
acid gas and alcohol upon its dihydride, which 
is itself produced by the action of aldehyde- 
ammonia on aceto-acetio ether (Hantzsch, A. 
215, 26). Fluffy mass of needles (from hot 
water), melting above 300°, v. si. sol. cold, v. 
sol. hot, water, v. si. sol. alcohol and ether. 
Oxidised by KMnO, to di-methyl-pyridine tri- 
carboxylic acid, methyl-pyridine tetra-oarboxylic 
acid, and pyridine pentacarboxylio acid. De- 
composed by heat into CO, and tri-methyl- 
pyridine carboxylic acid. Bromine acting on an 
aqueous solution of the E salt yields di-bromo- 
s-tri-methyl-pyridine. Tlic salts which it forms 
with alkalis and alkaline earths are very solu- 
ble, crystallise badly, have an alkaline reaction, 
and split up on heating into s-tri-meth^l-pyr- 
idine and carbonates. FeCl, gives an intense 
red colour to a solution of the K salt. — K,A''. — 
CaA"aq : needles. — BaA"3aq. — MgA" 2aq. — 
(CuA'').,CuO llaq. — Ag,A". — H,A''H01 2aq. — 
H,A7APtCl«. 

Dimethyl ether Mo,A". [82®]. (28d®). 
Formed by q^culation of its dihydride by nitroni 
iToid (Hantzsch, B. 16, 1947). White needles, 
V. sol. water.— Mg,A"HC1 2aq : long glistening 
prisms melting, when anhydrous, at 142®. — 
(Me,A"),H,PtCI„. [200®]. Orange spangles.— 
MC,A''HAuCl^. [105®]. Slender light-yellow 
needles.— ’‘MejjA'liNO,. [140®], Prisms. 

Mono-ethyl ether EtHA"2aq. Formed 
from the neutral ether by boiling with the cal- 
culated quantity of potash dissolved in alcohol. 
Needles in radial groups (from alcohol), ▼. soL 



174 


METHYL-WRIDINB OARBQXYMO ,A.(3tD^ 


Di-ethyl ether EtjA . (303 -810 ). 

g^Q, u 1*087. Formed from its diliydride 
Iv. infra) by treatment with HNO3 or, better, by 
alcohol and nitrous acid gas (Hantzsch, A. 
215. 21). Bright-yellow viscid oil with faint 
odour and burning taste. Not 
steam. It has no action on litmus. It does not 
ppt. metallic salts. With TlgCl, it gives, only 
after a time, silky needles of a double compound. 

It dissolves in dilute acids. — Et.^ IICl: very 
hygroscopic. - (Et A'^ APtCl. : rose-coloured 
tables. [184«].-EtA''HN03: needles. [92 . 
EtjO'III. '' [170°-173®]. Dark plates, which 
dissolve with rotation in cold water.— Et^A HI,: 
violet pyramids. , . . , , . , 

Methylo-iodide of the dxeihyl ether 
EtA"MeI. [140°]. Formed by heating the 
etW with Mel and McOH at 120°. CrystaUme 
mass, more soluble in water or alcohol than 
EtjA'^HI. It is ppd. unaltered from its aqueous 
solution by NaOU. Its aqueous solution is acid 
to litmus. It is not affected by fuming HCl at 
160° or by alcoholic NH, at 150°. Concentrated 
aqueous KOH forms methyl-di-oa^o- 
coUidylium dehydride C,,H,3N04. This 
substance crystallises in needles, [92^, v. e. sol. 
alcohol, V. al. sol. cold water, and distils with- 
out decomposition at a temperature far above 
300°. It has neither acid nor basic properties. 
When heated with H,SO, at 160°-180° it yields 
CO« HOAc, and methyl-pseudo-lutidostyril 
OJH„NO. When • methyl-dicarbo-collidylium 
dehydride ’ is heated in a current of HCl it loses 
CO, and forms methyl-oarbo-collidylium 
de&ydride 0,.H„NO- This is also an mdil- 
ferent body: it crystallises m needles [103 ], v. 
sol. water, and boils above 340°. On heating 
wiA HjSO^ it evolves acetic acid and gives 
methyl-pseudo-lutidostyril (Hantzsch, B. 17, 

^^^^^ethylo-ehloride of the diethyl ether 
EtwA'^MeCl. Formed by treating Et,A Mel with 
AgCl (Hantzsch. H. 17, 1019). Crystals. Yields 
(Et,A'>2Me.iPtClg which crystallises in thick 

dlhydride dicarboxylio 

aoU 0„H„N04*.«. 

Methyl ether (160°). Formed 

by the action ol methyl acetoacelate on aldo- 
hyde-ammonia (Hantzsch, B. 10, l^dC). 
heated with HCl it exchanges CO^Me for H and 
yields the methyl ether of the monewarboxyhe 
acid. On oxidation with nitrous |cid it gives 

^^^oi^Sl^ether BtA". [131^ .Formed 
by heating aceto-acetio ether (62 g.) with aide 
hyde-ammonia (18-6 g.) (Hantzsch, A. 216, 8). 

Projjcrfiss.— Compact colourless tables wuh 
many fcets (from alcohol), with bnght-blue 
fluorescence. V. si. sol. boiling water, si. sol. 
cold alcohol, ether and OS,, m. sol. benzene, 
V. sol. boiling alcohol, v. 6. sol. chlorofonttf 
l^ils above 316° with decomposition. 


Reactionie-^t* Boiling oonc. KOI! Aq liM flo 
aotion.-2. AlcohoUc NH, at 160° has no action. 

8. Alcoholic potash slowly decomposes it, form- 
ing NH, and K, CO,.— 4. Boiling dilute do 

not dissolve it ; it forms no platmochlond^— 

6. Cone. H^SO, dissolves it, but on pounng into 
water it is reppd. unchanged.— 6. Warm TOno. 
HCl completely destroys it, forming CO„ Ettyl, 
NH„ aldehyde, and acetone.— 7. HCl passed 
into an ethereal solution removes the H, 
(Hantzsch, A. 216, 87), 
doot8.-8. Aqueous HCl'" (26 p.o.) at 100° 
forms hydro-tri-methyl-pyridine mono-carb- 
oxylic ether.-9. Dilute HCl at 130° forms ethyl 
chloride. CO^, and tri-methyl -pyridine dihydride. 
Another product is an oil composed of a ketone 
C,H,..0 (208°-209°), V.D. 4*20, which combines 
with'NaHSO,, and with bromine, and with 
hydroxylamine yields crystals [76 J--710* -Ofi- 
trotis acid removes H,, leaving tn-mothyl-pyr- 
idine dicCrrboxylic ether.— 11. Broinim dissolved 
in CS, forms a dibromide of di-bromo-tn- 
mcthyl-pyridine dihydride carboxylic ether 
NC,H,Br,(C03Et),H,Br, [88°]. This is extremely 
soluble in boiUng alcohol, and crystallises as 
yellow twin-crystals. Fuming HNO, converts 
it into the di-bromide of di-bromo-tri-methyl- 
pyridino di-carboxylic ether [102°].— 12. C/iZoridfi 
forms thedi-ohlorido of penta-chloro-tn-methyl- 
pyridine dicarboxylio ether, crystallising as 
woolly needles [160^. 

Tetra-methyl-pyridlxie dihydride carboxylic 
ether O15H23NO4 i.e, 

by the action of paraldehyde and H,S04 
methyl-amido-oxy-butyrio ether (Kuckert, B. 18, 
620) : and, in small quantity, by the action of 
methylamine on a mixture of afetoacetio ether 
and aldehyde (Hantzsch, B, 18, 2580). Crys- 
tals, with blue fluorescence^ 

METHYL-PYBIDIHK-HYDRIDES V. Mkthtl- 
FYBIDINX. 

DI - METHYL - DIPYRIDYL 0„n„N, U. 
N03H,Me.0,H,MeN. Dipicolyl [84°]. (295°- 
293°). Obtained by treating (a)-picoline with 
sodium at 80°-90°, exposing the product to air, 
and fractionally distilling (Ahrens, B. 21, 2930; 
Heuser, J. pr. [2] 42, 430). Very deliquescent 
yellowish needles. With water it ^orms a com- 
pound (containing 4aq) melting at 38°. When 
oxidised by potassium permanganate it yields 
NC.H3Me.OJl3N.CO,H [193°], which on heating 
by itself or with FOAc yields methyl-dipyndyl 
rqioi _B' HEl- Hygroscopic plates (from al- 


B"H,a,6HgCl,. [220°]. -i: B'^Cl. : sra^ 
plates; v. ,81. sol. water, v. sol. HClAq. Dis- 
colours at 285°, but only partially decomposed 
at 276°. — B‘'2HAuCl4: nodules (from cone. 
HClAq) decomposes at 200° (A.) ; [210°] 

The tin double salt melts at 180°. 

Dl-methyl-dipyrldyl dodscahydride OujHMNf 
i,e. MeNO,^oJ[,NMe. DUrnethj/l-di^nperiMU 
(230°-236°). Formed, together with tn-methyl- 
dipyridyl dodecahydride, by treating the pr^uot 
of the action of Mel upon dipjjidyl dodeca- 
hydride (dipiperidyl) with Ag^O (Liobrecht, 

19 2506). liiouid, miscible with water, but sepa* 
x^ing on ^tion of NeOU 
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|lo«btiienit)^p., floL hot : 8mall 

dark-red orystalB. 

Tri-methyl-dipyrldyl dodecakydrlde OiAgN, 
i.6. HMe.O,H^O,HHMe.NMe. (206® - 212°). 
Formed as above. Yellowish oil ; insol. water. — 
B"HjptCl,: yellowish-red crystals; v. e. sol. 
water. * 

TEI-MBTHYL-PYEIDYLENE DIHYDEIDE 
DI-METHYL DIKETONE 0,*H„N0, i.c. 


.CMe.CH(CO.CH3)^CMe 

1 1 ^ .-Jk T 


[ISS”]. {260S 

in vacuo). Formed by heating methylene di- 
methyl diketone (2 mols.) with aldehyde- 
ammonia (I mol.) on the water-b*ath (Combes, 
Bl, [2] 61, 16). Hexagonal prisma (from alcohol); 

insol. water. _ . 

METHYL-PYEIDYL-ACETYLENE TETEA- 
HYDEIDE CaH^NMe.CiCH. Formed by boiling 
the hydrobromide of anhydro-ecgonine dibromide 
with aqueous K^CO, (Eichengriin a. Einhorn, B, 
23,2879). Oil.-B'HAuCl,. [nO"]-* , 

DI-METHYL-DI-PYEIDYL-PEOJANE DO- 
DECAHYDEIDE C„H,oN, i.e, 

(C.H.NMe.CH..) ,CH.^. Mcthylo-iodtde B'^MeJa. 
Obtained by heating (04H,„N.CH2)2CH2 with Mel 
(Ladenburg,l?.21,3102). White non-hygroscopio 
crystals ; v. sol. hot water. The auroohloride 
B"(HAuC 1^)2 [171°] obtained from the methylo- 
iodide ; crystallises from water in needles. 

(Py, 1:6) - DI - METHYL - PYEIDYL -(Py. 8) 
QUINOLINE CiaH.jNa i.e. 

yClhCK 

C.NELMe.«0-H.C I - Lutidyl - quinoline, 
\N : CH 

[109°]. Colourless glistening crystals. Fonned 
by heating w-amido*phenyl-di-methyl-pyridine 
C.N]^(CH3)2.C«H,.NIl2 with glycerine, nitro- 
benzene, and HoSO^. Thechloride and nitrate 
form white needles; the platino-chloride 
small orange needles; the auro -chloride 
long golden-yellow needles [216°] (Lepetit, B.20 
2.399; G. 17,473). . 

METHYL - PYEOCATECHIN OjHgOj t.«. 

0«H.Me(0II)2 [1:3:4]. Formed by heating 

croosol C„H,Me(OMe)(OH) [1:3:4] with HIAq 
(H. Miiller, C. N, 10, 209). Formed also by the 
dry distillation of di-oxy-toluio ((a)-homo- 
protocatechuic) acid (Tiemann a. Nagai, B, 10, 
210), and from C,H3Me(NOJ(OH) [1:3:4] by dis- 
placement of NOj by OH (Nevile a. Winther, B, 
16, 2983). Liquid, which may bo distilled ; v. e. 
sol. water, alcohol, and ether. Reduces Fehling’s 
solution and ammoniacal AgNOs in the cold. 
Fed, gives a green colouration, turned reddish- 
violet by ammonia. ‘ x 

Mono-methyl ether 0,H,Me(OH)(OMe) 
[1:8:41. Isocreosol (o. 186°). Prepared from 
cjH,Me(N^(OMe)P[l:3:4] by the diazo- reaction 
(Limpaoh, B. 92, 8E0). Yellow Ujoid; ▼. sol. 
alcohol and ether, si. sol. water. Volatde with 

^^^onO’‘methyl ether 0*H,Me(OMe)(OH) 
[1:8:4] o. Gbeosol. 

Isomerides v, Methyl ethers of Ptbocatbchin. 
TETEA-MBTHYL-PYEOCOLL 0,4H,4N,08 i.a. 

N04]HMe,<gg>04HMeJ^. [272-6°]. Formedf 

together with (ai3')-dl-methyl.pyrrole, by heatmg 
{ofl')-di-methyl-pyrrole.(aW-dioarboxylio anhy- 
dride at 860° (Magnanini, B, 21, 2877 ; 22, 2602). 
yrimetrio yellow needles (by sublimation); insol. 


water, t. soL chloroform. Its mdleoular weight 
was determined by Baoult’s method. Boiling 
alcoholic KOH gives 

NC4H>Me2.C0.N04HMe3C02K. 

METHYL - PYEOQALLOL CjH.O, U, 
04H2(0H3)(0n),. [129 ’]. Prepared by heating 
the dipethyl ether with HCl to 150°. Sublimes 
in small needles. SI. sol. benzene. « 

Dimethyl ether OaH.(CH3)(OH)(OMo)2. 
[36°]. (265°). Crystalline. Occurs together with 
the dimethyl ether of pyrogallol in beech-wood 
tar- oil, from which it can bo isolated by moans 
of its ^benzoyl compound [118°] (Hofmann, 

B. 12, 1371). With bromine it yields 

C4Br,(CH,)(OH)(OMe)2 [12C°J. If a mixture ol 
the sodium salts of the dimethyl ethers of pyro- 
gallol and mcthyl-pyrogallol is oxidised by heat- 
inc? in the air or with CaCl^ eupittonio acid (pit* 
takal) is formed. . . 

METHYL-PYEOMUCIC ACID C.H^Oa t.«. 
C4H3MeO.C03H. [108°]. Formed by the oxida* 
tion of methyl-furfuraldehydc (Hill, B. 22, 608) 
and by the action of cone. KOIIAq upon that 
aldehyde (Biolera.Tollcns, A. 258,125). Needles; 
more soluble than pyromucic acid in water, benz- 
ene, and chloroform. With isatin and 11^804 
it gives a deep-green colour on warming. FeCl, 

gives a brown pp. , v j x 

Beaction, — Bromine (2 mols.) added to its 
aqueous solution gives off CO.^ and forms an acid 

C. H.O. (?acetylacrylic), which crystallises in 
broad flat needles [123°], S. 6-7 (in the cold). 
This acid is v. sol. alcohol, etlicr, and hot water ; 
it forms an addition-product [10S°] with bromine, 
a silver salt AgC^HjOj, crystallising in slender 
needles, and a phenyl-hydrazide [157 ] ap- 
parently identical with that of acetyl-acrylio 
acid (Hill a. Hendrixson, B. 23, 452; c/. Bender, 
B, 21, 2494 ; Becker, B. 21, 2937). 

Salt.—AgC^HjOa : slender needles (from 
hot water) ; si. sol. hot water. 

DI-METHYL-PYROKE v. Anhydride of Di- 

HETHYLENB DI-METUYL DIKETONE. ^ 

Di-methyl-pyrone carboxylic acid v, Db- 

HYDRACBTIO ACID. ^ 

Di-methyl-pyrono dicarboxylic acid v. An* 
hydride of Di-metiiydene di-methyl TRixETdiJE. 

v-METHYL- PYRROLE CJIyN i.e, 

NMe<Q . Methyl-pyrroline, (113°). 

(B.) ; (114° i.V.) (C. a. B.). S.G. iS -9203 (B.). 
Formed by the dry distillation of mothylamino 
mucate (C. A. Bell, B, 10, 1866). Formed also 
by treating potassium pyrrole with Mel 
(Ciamician a. Bennstedt, B. 17, 2951), Liquid. 
Resolved by heating with KOH into pywole and 
MeOH. When v-methyl-pyrrole (3 B;) « 
with MeOH (6 g.), Mel (7 g.), and K^CO, (8 g.) 
for 10 hours at 140° there is formed a tri-niethyl- 
pyrrol (160°-106°) and penta-methyl-pyridino 
r* 'tr nr., ’ktai'a /niiirYiininn n.. Anderlini. 


pyrrol ixou -xuv / c»x.v. sr,, 

, dihydride g4H3Me4NMe (Ciamician a. Anderlmi, 
rB, 22 , 668 ). Methyl-pyrrole acta on alloicaji m 
warm aqueous solution forming 09^N3O4 t.«. 
NH,.CO.NH.CO.CO.CO.C4H,NMe, which crystal- 
lises in white plates ; sol. hot water, sL eoL alco* 
hoi and cold water (Ciamician a. Buber, B, 19 , 

Methyl - pyrrole dihydride 04HuNMOi 
Methyl-vyrroline. (80°). Formed by reduction 
of v-methyl-pyrrole with zino-dust and HOAo 
• (Ciamician a. Magnaghi, B. 18, 726). Colour- 
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lets, strongly alkaline liquid, miscible with water. 
.Tertiary base. Its hydrochloride forms colour- 
less crystals.— trimetrio crystals, y. 
a. fol. water (Le Valle, 0, 15, 490). 

mthylo-iodide^Cfl.me^, Ob- 

tained by the action of Mel on the above or on 
pyrrole dibydride (Oiamician, B. 1C, 16^1 ; O. 
15, 492). .Pearly plates. Yields the platino- 
•hloride (CANMejC^^PtCl, jcaq. 

Methyl-pyrrole tetrahydride CjHjjN ».e. 

mihyl-pyrrolidine. (82°). 

Formed by heating tlie dihydrIde withi fuming 
HIAq and amorphous phosphorus at 250° (Cia- 
mician a. Magnaghi, 0, 15, 493). Liquid, mis- 
cible with water. 

Methylo ^iodide OiHgNMeal. Formed by 
the action of Mel on methyl-pyrrole tetrahydride 
or on pyrrole tetrahydride. Deliquescent 
needles, v.* e. sol. alcohol, insol. ether and 
KaOHAq. AgjO yields C^HaNMegOH, which is 
decomposed by distillation into MeOH and 
OAKMe. Distillation of the iodide with solid 
KOH yields C^HjMeNMo [89°-92°]. 

W-Methyl-pyrrole 04 H,N i.e. C,H,Me.NH. 
{a)‘H<mopyrrdie, (148°). Occurs, together with 
the (/ 8 )-isomeride, in bone-oil. The fraction 
140°-160° is boiled with KOII, and the potassium 
derivatives that separate are washed with ether, 
decomposed by water, and fractionally distilled 
(Giamician, Dennstedt, a. Zimmermann, B. 19, 
178, 2200; 22, 1918 ; Weidol a. Oiamician, B. 13, 
77). The isomcrides may also be separated by 
conversion into their carboxylic acids, separation 
of these by means of their lead salts, and dry 
distillation of their calcium salts (Giamician, B. 
14 , 1053). 

Properties.— Liquid, smell ing 1 ike chloroform. 
Toms brown in air. Besinihed by HCl, but 
more slowly than pyiTole ; gives a white pp. with 
HgCl], Forms apotassium compound CiHjMcBK, 
which combines with CO, at 200 °, forming 
(a)-methyl-pyrTole carboxylic acid. The potas- 
sinm compound reacts with chloroform, yielding 
chloro-methyl-pyridino. Potash-fusion yields 
pyrrole (o).carboxylio ocid. Oxidising agents 
forth HOAc, ammonia, and CO 2 . HGl passed 
into its ethereal solution ppts. di-methyl-di- 
pyrrole hydrochloride ( 03 H,N) 2 UC 1 , whence cold 
dilate H 0 SO 4 forms di-methyl-indole (c. 275°), 
of which the picrate molts at 150° (Dennstedt, 
B. 21, 8430). On heating with phthalio anhy- 
dride and HOAc at 240° there is formed a yellow 
compound CiABO^ [157°], which appears to be 
the anhydride of an acid, which may be obtained 
from it by boiling with dilute KOUAq, acidifying, 
and extracting with ether. This acid forms co- 
lourless crystals, and melts at 170°-172° (Cia- 
mician a. Zimmermann, B. 19, 2203). 

(i 8 ).Metbyl.pyrrole O.H,McNH. (148°). Oo- 
ourg in bone-oil (v. supra). Liquid. Bcsembles 
the (a)-i 8 omerid 6 in its reactions. Potakh-fusion* 
jiel^ pyrrole (A)-carboxylio acid. 00 ^ bating on 
its potassinm compound forms ( 3 )'methyl-pyrrolo 
earboxylio acid. HOI passed into its ethereal 
solution forms the hydrochloride of (/3)-dimethyl- 
dipyrrole (0«H,N),HCl; and when dUnteH^SO, 
is allowed to act for 24 hours on this hydrochloride 
there is formed a di-metbyl-indole of which the 
picrate melts at 149° (Dennstedt, B. 21 , 8489). 
On healing (/3)-iucthyl -pyrrole (5g.) dissolved in< 


HOAo (8 %ois.; with phthalle anhydfide (10 f A 
for 6 houit$ at 200 ° them is formed a oompouna 
[215°], which may be purified by crys- 
tallisation from alcohol and sublimation, and 
obtained as lemon-yellow needles, insol. water 
(Ciamioian a. Donnstodt, B. 17, 2957 ; 19, 2201). 
Dilute KOH converts th^ compound 0|,HpNO, 
into an acid CuH^NO,, which forms colourless 
crystals (from ether), and melts at 159°. 

Acetyl derivative of methyl - pyrrole 
' 04 H 3 MeNAc. (197°). Formed, together with 
methyl-pyrryl methyl ketoifa, by boiling methyl- 
pyrrole with NaOAc and Ac,0 (Giamician a. Sil* 
her, B. 19, 1400). Liquid. Volatile with steam, 
almost insol. water. Easily saponified by alkalis. 

Methyl-pyrrole-tetra-hydride OjH.jN i.e, 
CH^CHMev 

I \NH. Methyl-pyrrolidine. (97° at 

CH,.CH, / 

737 mm. i.V.). Formed by reduction of oxy- 
methyi-pyiTole-di-hydride (from y-amido-valeric 
acid) in boil^g amyl-alcohol with metallio sodium 
(Taiel, B. 20, 250). Golourless mobile liquid. 
Very volatile at the ordinary temperature. Boiling 
Mel and MeOH form crystalline CjHioMeNMel. 

Salts (Tafel a. Ncugebauer, B. 22, 1866). — 
B'HCl. [210°-220°]. Colourless prisms. — 
aq : golden needles (from hot water). 
— ^B'HjjAuClj. [140°-144°]. Golden crystals, v. 
sol. water and alcohol.-B'^H^C^O^. [166°-1G8°]. 
Small needles. 

Nitrosamine C.^H,o(NO)N. Yellow oil. 

Methyl-pyrrole tetrahydride 

S.G. S -8G64. Thii 

base is formed by the dry distillation of the 
hydrochloride of methyl-tctramethylene-^iiamine 
KH 2 .CH 2 ,CH,.CHMe.CH,.Nn 3 (Oldach, B. 20, 
1657). Liquid, fuming in the air, and smelling 
like piperidine. 

Salts.— Hydrochloride: very deliques- 
cent- B'aHJHClj,. [194°]. Long prisme. — 
B'HAuCl 4 . [170°]. Minute tables, v. sol. water. 
B',HI(Bil 3 ) 3 .— B'C4H2(N03),0H. [105°]. 

Nitrosamine 0*H,p(NO)N, (224°). 

(165°). Occurs in bone-oil (Weidel a. Giamician, 
B. 13, 78). 

Formation. — 1. By the action of alcoholic 
potash at 160°-1G0° on its dicarboxylio ether, 
which is formed by reduction of a mixture of 
acctoacetio and isonitroso-acetoacetic ethers with 
zino-dust and acetic acid (Knorr, B. 17, 1638). — 
2. By heating its mOno- (or di-) carboxylic acid, 
obtained from di-acetyl-succinic ether (Knorr, B. 
18, 1665).— 8. By heating acetonyl -acetone 
CH 3 .C 0 .CH,.CH 3 .C 0 .CU 3 witfa a slight excess of 
alcoholic KH, for an hour at 160° (Paal, B. 16, 
2254). «■ 

Properties . — Colourless liquid with unpleasant 
odour, almost insol. water, v. e. sol. alcohol and 
ether. Very volatile with steam. Gives a white 
pp. with HgOl,. Slowly resi^ified by HOL Its 
vapour colours pine-wood moistened with HOI 
pd. Bromine-water gives a white pp. FeOl, 
gives a brownish-red colouration. added 

to its acetic acid solution mixed with phenan- 
thraquinone gives a deep-brownish red colour. 
H 3 SO 4 and isatin give a green colour, dhanging 
on warming to brownish-rod. Phenyl f^oxylio 
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Mid and svlpliurio acid also give a.brownish-red 
colour. Hydjoxylamine acting on its alcoholic 
solution foms the di*oxim of acetonyhacotone 
CH,.C(N0H).CH2.0 Hj.0(N0H).CH, [13G-6®] 

(Oiamioian a. Zanetti, B. 22, 3177). 

Acetyl derivative C^HaMeNAo. Liquid, 
not solidified at -20°;V. si. sol. water. Saponified 
by potash. Does not reduce AgNO, in very dilute 
ammoniaoal alcoholic solution. 

Di-methyl-pyrrole tetrahydride OaHjjN i.c. 

NH<CHMc:S> . 

distilling the hydrochloride of hexylene-diamine 
NH,.CHMe.CH,.CH,.CriMe.NH2 obtained by re- 
ducing the phenyl-hydrazido of acctonyl-acet- 
one (Tafel, B. 22, 1854 ; Tafel a. Neugebauer, 
B. 23, 1547). Colourless oil, smelling like pi- 
peridine, miscible with water, alcohol, and ether. 
Its hydrochloride crystallises in needles 
[188®-190°]. — small needles (from 
alcohol). — B'gHjPtCl,, : golden prisms.^ 

Nitrosamine C^HaMe.N.NO. fl35® at 60 
mm.). Yellow oil, lighter than water; si. sol. 
cold water, v. sol. ether and alcohol. Cone. H4SO4 
dissolves it without becoming coloured, but on 
warming the liquid becomes yellow and gives of! 
gas. The nitrosamine may be reduced to an oily 
hydrazine, which on oxidation with HgO yields 
the tetrazono C,J^2^N| [43^]. 

Di-methyl-pyrrole CJIaN i.e. 

nh<ch®;omo>- ‘’y 

distilling its carboxylic acid (Knorr, A. 236, 326). 
Liquid, with blue fluorescence and characteristic 
sweet odour, si. sol. water, v. sol. alcohol, ether, 
and benzene. Its aqueous solution becomes red 
on warming with FeClj. 

Di-methyl-pyrrole tetrahydride 
04H,Me.NMe. (89°-92°). Formed by distil- 
ling the methylo-iodide of methyl-pyrrole tetra- 
hy&ide with KOII (Ciainlcian a. Magnaghi, G, 
15, 485). Liquid, miscible with water. Its 
hydrochloride is deliquescent. 

Methylo-iodide OJIyMeNMe,!. Small 
needles (from alcohol); v. e. sol. water. Ppd. 
from its aqueous solution by addition of KOH. 
On distillation with KOH it yields trimothyl- 
amine and butinene C^H,. 

Tri-methyl-pyrrole C,H„N. (180 ’-196®). 
Occurs in bone-oil (fraction 180°-206°) ; from 
which it is isolated by conversion into the potas- 
sium compound (Ciamician a. Dennstedt, B. 14, 
1340). Colourless oil. Sol. acids, si. sol. water. 
Turns brown in air. Its vapour turns pine-wood 
moistened by IICl red. Reduces PtCl^. Gives 
a white pp. with HgCl,. ' Potassium acts on it 
very slowly with production of the solid com- 
pound CjHjoNK. done. HClAq at 120° forms 
ammonia and a di-methyl-pyridino dihydride 
0,H„N. 

Tri-methyl-pyrrolo 0,H„N. (160V165®). 

Prepared by heating methyl-pyrrole (3 g.) dis- 
solved in MoOH (5 g.) with Mel (7 g.) and 
(8g.| for 10 hourb at 140®. The product is 
acidified and distiTled with steam (Ciamician a. 
Anderlini, B. 22, 656). 

Tri* methyl-pyrrole O^HjiN t.o. 

.CMe;CH 

(178® cor.). Formed by heat- 
htg Its dloarboxylic acid at 260° (Knorr, A, 236, 


304). Liquid, volatile with steam ; T. sol. alco- 
hol and ether. Boiling aqueous FeCl, gives an 
intehse red colour. 

Tri-methyl-pyrrole tetra-hydride C,H,.N Ia* 
XHMe.CH2 • 

NMe^ I . (116°) at 750 mm. Fonnod 
\jDHMe.CH2 

by tho action of Mel on 

(Tafel a. Neugebauer, B. 23, 1649). Liquid, sL 
sol. water. -BTICI: glittering white prisms. — 
B'jH^PtCl^: yellow oil, si. sol. alcohol. 

Methylo-iodide B'Mel, [266°]. Colour- 
less prisms, v. sol. water, si. sol. warm alcohol. 

A tri-methyl-pyrrole tetrahydride 
.CH2.CIIM0 

I appears to be formed by dis- 

\CMe2.CH2 

tilling oxy-tri-methyl -pyrrole dihydrido with 
zinc-dust (Weil, A. 232, 213). •* * 

METHYL-PYRROLE-DISAZO- COMPOUNDS 

t>. Dis-AZO- COMPOUKUS. 

(a)-METHYL-PYRROLE CARBOXYLIC ACID 
CaHjN Oji.e. C JLMeN.CO^H. (a) -Ilomo-pyrrolme 
carboxylic acid. CarbohomopyrrnLic acid. 
[169*5°]. When crude potassium methyl-pyrrole 
is heated in a current of COj at 190° there is formed 
a mixture of the potassium salts of (a)- and (j3)- 
melhyl-pyrrolo carboxylic acids. These acids 
may be separated by load acetate, which ppts. 
the (&)- acid only (Ciamician, 0. 11, 230 ; B. 14, 
1066). Colourless scales, sol. water. Yields 
(a) -methyl-pyrrole on distillation with lime. 

(i8). Methyl-pyrrole carboxylic acid C^H^NO, 
t.c.CsH3MeN.CO.,H. [142*4^]. Obtained as above, 
forms a minutely crystalline mass. Its Ca salt 
yields (j8) -methyl-pyrrole on distillation with 
lime. 

Methyl-pyrrole carboxylic acid C^HyNOj t.«. 
OJLMeN.COJI. [136°]. Formed by heating 
its methylamide witli alcoholic potash at 120° 
(Chichester A. Bell, B. 10, 1861 ; 11, 1810). 

Methylamide C3H3MoN.CO.NHMe. [90®]. 
Formed, together with methyl-pyrrole, by heat- 
ing methylamine mucate in a paraffin bath 
(Bell). Scales or prisms; sol. water, volatile 
with steam. • 

Di-methyl-pyrrole carboxylic acid OjH^NOj 

[1S7»]. Formed b, 

the prolonged action of boiling aqueous KOH on 
totra-methyl-pyrroyl-pyrrolo carboxylic acid or 
on tetramethylpyrocoll, which is itself obtained 
by lioating di-methyl-pyrrole dicarboxylic acid 
(Magnanini, B. 22, 38; Bend. Accad. Line. w 
4, 475). Crystals, y. si. sol. cold water, dissolves 
in warm water with partial decomposition into 
CO2 and di-methyl-pyrrole. Decomposes on 
fusion. Boiling AC2O converts it into tetra- 
methyl-pyrocoll and di-methyl-pyrryl methyl 
ketone. A solution of its ammonium salt gives 
Vith lotid acetate a white pp., sol. excess, with 
cuprio Bcbtate a green crystalline pp., and with 
FeCla a dark-red pulverulent pp. 

Di-methyl-pyrrole carboxyl deriva* 
live CnHjaNgO, i.c. 

CH.CMe. .OMe— CMo 

H ^C.CO.N<; I . Tetra- 

CMe.NH/ \C(C02H):CH 

methyl-pyrroyl-pyrrole carboxylic acid. Formed 
hy boiling totra-methyl-pyrocoll with alcoholic 



m 


METHYL-PYIIROLB OAftBOXYLlO AOlt). 


potash, diluting with water, and ppg. with aoetio 
acid (Magnanini, B. 22, 85 ; Bend. Accad. I^nc» 
[ 4 ] 4, 4G8). At 145^ it gives off CO, and leaves 
a residue which may be crystallised from alcohol. 
Boiling aqueous potash forma di-methyl-pyrrole 
carboxyho acid. On warming solutions of the 
salts a pp. of tetra-methyl-pyrocoU is formed. 
The lead and silver salts are white pps., the 
ferric salt a red pp., and the cupric salt a 
green pp. — BaA',. Tables. 

Methyl ether MeAf. [103°]. Formed 
from the silver salt and Mel. Monoclinio tables ; 
a:hx « •701:1: *443 ; /3 = 80° 69'. Insol. t/ater, si. 
sol. benzene, v. sol. CHCl,. Yields MeOH and 
tetramelhylpyrocoll on fusion. 

Di-methyl-pyrrole carboxylic acid 0,i.c. 

Obtained from 

its ether, which is produced by heating the 
mono-ethyl ether of di-nirthyl-pyrrole dioarb- 

oxylic acid (Knorr, A. 

236, 826). Crystalline llocculi. Split up on 
melting into CO, and di-methyl-pyrrole. Boiling 
Ao-0 forms di-mcthyl-pyrryl methyl ketono 
OH,.CO.O,H,NMe, [122°]. 

Ethyl ether EtA'. [76°]. (291° cor.). 

Crystalline mass, v. sol. alcohol and ether. 

Anilide C.HjMesN.CONHPh. [80°]. Formed 
by heating the mono-anilide of di-methyl-pyrrole 
dicarboxylic acid. 

l)i-iiieth7l-p3rrrole carboxylic acid C,H,NO,t.6. 

< CMe:CH 

I . Obtained by saponifying 
CMe:O.CO,H 

with aqueous NaOH its ether, which is formed 
by heating the mono-ethyl ether of di-methyl- 

XMe:C.CO,H 

pyrrola dicarboxylic acid Nn<f 1 

^CMo;C.CO,Et 

(Knorr, B. 18, 1664). Slender needles. Split 
up at 210-213° into CO, and the corresponding 
di-methyl-pyrrole. 

Salts.— PbA',: microcrystalline pp.— AgA'; 
white pp. 

Ethyl ether EtA'. [118°]. (290° at 

7rfl mm.). Formed as above, and also by slowly 
adding c'ono. NHjAq to a mixture of molecular 
proportions of chloro-acctouo and acetoacctio 
ether. Flat prisms, volatile with steam. Sol. 
alcohol and ether, insol. water. 

Di-methyl-pyrrole dicarboxylic acid GgHgNOi 

Pr^rafiow.— NaNO, (2 pts.) in cone, aqueous 
solution is added to acetoacetio ether (7 pts,! 
dissolved in HOAc. Zinc-dust (26 pts.) is added 
to the well-cooled product. On adding water the 
di-ethyl ether is deposited in needles, and this is 
saponified by boiling NaOHAq (Knorr, A, 236, 
817; B. 17, 1638). , 

Properfics.— Crystalline flakes, v.f6l. water 
and alcohol, less sol. ether. Bapidly turns red 
in air. Decomposes completely at 260° into CO, 
and di-methyl-pyrrole, without melting. It 
reduces boiling ammoniacal AgNO,. It fonhs 
normal and acid salts which are mostly amor- 
phous, 

Mono'tihyl ether H£tA"44* 

^ [son Pormed lc{ 


boiling the di-ethyl ether with aloohcAio ]toiadb. 
Needles (from alcohol), si. sol. cold moohoi, 
insol. water. Split up on fusion into CO. and 
di-methyl-pyrrole carboxylio ether. Its lead and 
silver salts are white amorphous pps. When 
heated with A03O in a scaled tube at 200° it 

it yields [1431. and 

this ether gives on saponification a crystalline 
,fkpid [160°-168°], which on dry distillation is 
split up into CO, and di-methyl-pyrryl methyl 
ketone [123°] (Magnanini, B. 21, 2866). 

Di-ethyl cf/ierC,,H„N04orEtj{A". [136°]. 
Formed as above. White matted needles, insoL 
water, acids, and alkalis, sol. alcohol and ether. 
Split up by heat into CO, and di-methyl-pyrrole. 
Alcoholic potash forms a pp. of C„H,„KN04. 
Mono-anilide 0^ 4H,4N,0, i.c. 

its ethyl b'ther (v. infra) with alcoholic potash. 
Slender ntfbdles which soften at 180° and de- 
compose at 198° into CO, and the anilide of di- 
methyl-pyrrole carboxylic acid. Boiling dilute 
H,S04 decomposes it in the same way. 

Ethyl ether of the mono-anilide 
C, ,H,.,N,0,Et. [216°]. Formed by the action of 
zinc-dust on a mixture of equivalent quantities 
of acetoacctio anilide and nitroso-acetoacetic 
ether dissolved in HOAc (Knorr, A. 236, 327). 
Crystals, sol. hot alcohol and IIOAc. Yields di- 
methyl-pyrrole on warming with cone. H,S04. 

Ethyl ether of the isomeric mono* 
anilide C,4H„N203Et i.6. 

NH<cS'S(^Me> two”]. Formed by 
the action of zinc-dust on a mixture of equivalent 
quantities of acetoacetic ether and nitroso-aceto- 
acetic anilide dissolved in HOAc (Knorr). Needles 
(from alcohol). Yields di-methyl-pyrrole on 
warming with H2SO4. 

[255°]. Formed by the action of zinc-dust on a 
mixture of equivalent quantities of acetoacetic 
anilide and nitroso-acetoacetic anilide (Knorr). 
Needles (from alcohol). Yields di-methyl-pyrrole 
on warming with H2SO4. 

Anhydride CgH^NO, 4.e. 

Formed by boiling di- 

methyl-pyrrole dicarboxylic acid with Ao,0 
(Magnanini, B. 21,'^87C). Powder, almost com- 
pletely insol. water, alcohol, and ether. Turns 
brown at 300° and at a higher temperature it 
splits up into di-mcthyl^yrrole and tetra- 
methyl-pyrocoll.— MgA', : needles, m. sol. water. 
— AgA': yellow amorphous sediment. 

Ethyl ether of the anhydride 
CJI^EtNO,. [270°]. Formed by boiling di- 
methyl-pyrrole dicarboxylic ether with A0|O. 
White, sparingly soluble nesdlos. 
Di-methyl-pyrrole dicarboxylic acid 
vCMo:C.CO^ 

NHq I . [260°]. Formed by dii- 
\CMo:O.COsP 

solving di-acetyl-BUOcinlo ether in aqueous NH,, 
and saponifying the resulting ether with , alco- 
holic potash (Knorr, B. 18, 802, 1668). Needles 
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(from al<&hol). 'Dooomposes at its melting- 
point into COj and (aa')-di-methylrpyrrole.— 
BaA'': small needles.— OuA"8aq : slender green 
needles.— xAgaA" : microcrystalline powder. 

Uono-6thyl ether HEtA". [227°]. Slender 
crystals. Evolves Cp, at its melting-point, 
giving di- methyl-pyrrole carboxylic acid. It has 
acid properties, and its Cu, Co, and Ni salts form 
white felted needles. 

Dimethyl ether Et*A''. [99°]. Colourles«k 
crystals, sol. alcohol^ CHCls, and HO Ac, si. sol. 
ether, nearly insol. water. Has weak basic and 
acid properties. — (C,.^H„N 04 HCl) 2 P*tCl 4 . Orange- 
red crystals, — Oi^iaKNOi : slender felted 
needles. 

Tri-mothyl-pyrrole dicarboxylic acid 


.CMe:C.CO.,H 

CaHj.NO^ t.c. NMe< I • Obtained by 
\CMe:C.CO,H 

saponifying with alcoholic potash itj di-ethyl 
ether which is produced by boiling di-aceto-suc- 
cinio ether with inethylamino in glacial acetic 
acid solution (Knorr, B* 18, 303 ; A* 236, 304). 
Slender needles, insol. water, si. sol. ether, sol. 
alcohol. Split up at 260° into COj and tri- 
methyl-pyrrole. — KH A". — N H 4 HA". -- 13aA''. 
CoA'\ 

Ethyl ether Bt,k\ [72°].^ 
Tri-methyl-pyrrole dicarboxylic acid 
>CMc:C.Cna.CO,H 

OJH„NO. ».«. ^ 

* \CMe:O.CO.,H 

methyl-pyrrola carboxy-acetic acid. 

Formed by saponification by aqueous NaOHAq 
from its ether which is obtained by boiling 
a/ 3 -di-acetyl-glutaric ether with a solution of 
NHj in HOAc (Knorr, B. 19, 48). Slander 
- prisms. Imparts a red colouration to acidified 
pine wood. . . 

Dimethyl ctherBl^". [119°]. Glistening 
plates, V. sol. alcohol and ether, insol. water. 
Tri-methyl-pyrrolo tricarboxylic acid 
.CMe:C.COaH 

methyl-vyrrole-dicarhoxy-acetic acid. Obtained 
by saponifying its ether which is produced by 
boiling di-acctyl-succinic ether with glycocoll 
and UOAo (Knorr, A. 236, 316). Crystalline pp., 
decomposed at 214° giving off CO;j.- KaA .— 
AiioHA"': crystalline pp. _ 

^ Di-ethyl ether [169°]. Formed 

as above. Plates, insol. water, v. sol. alcohol, 
ether, and alkaliB.-Pb(Et,A'")a : prisms. 

METHYL-PYRROLIDINE v, Methtl-ptr- 

EOLB TUTnAUTDRIDB. 

MEXHYL-PYRIroLINE v. Mbthyl-pyrkolk 

“ TEiaA - MBTHTl - PYBBOYl - PYKEOLE 
CARBOXYLIC ACID v. Di-methyl-p^brole 
OABBOXYLXO AOn>. . 

DI-METHYL-PYERYL-BENZOIO ACID 

PHBNYL-ni-METIIYl^'yBROLE CARBOXYLIO 

METHYL-PYREYLENE-DIBENZOIC ACID 

m Di-PIIBN YL-HKTlTYIi-PYBROWB DIOABBOXYtlC ACID.* 

v-METHYL-PYREYLENE DI-METHYL DI- 
XXTONE OiH^MeCCO.Me)*. v-Methyl’di-acetyU 
tnnrole. [184°]. Formed by heating v-methyL 
pyrrole with acetic anhydride for 8 iiw. 260 . 
Colourless needles. V. sol. alcohol, ether chloro- 


form, benzene, and hot water (Oiamician a. 
Silber, B. 20, 1368 ; G. 17, 184). 

MBTHYL-PYEEYL-OLYOXYLIO ACID 

O.H,NO. [142»]. 

Formed by boiling methyl-pyrryl methyl ketone 
with dftute alkaline KMnOi (De Varda, B, 21, 
2871 ; Bend. Accad. Line. [4] 4, 766, 768). 
Light-yellow needles (from benzene). Bromine 
added to its solution in glacial acetic acid forms 
04 HBr,MeN.CO.CO,H crystallising in yellow 
prisms [160°], oxidised by fuming HNO, to the 
methylifbide of di-bromo-maleic acid. — AgA' : 
white pp. 

METHYL PYRRYL KETONE v. Pybryl 

METHYL KETONE. 

METHYL-PYRBYL METHYL KETONE 
0,H,NO ix. j^OH. J86°] 

(240°). Formed by tno action of Ac^O and 
NaOAo upon methyl-pyrrole from bone-oil (Cia- 
mician a. Silber, B. 19, 1408 ; 20, 2604 ; Q. 16, 
862 ; 17, 269). Small white needles (from water) ; 
v. sol. alcohol, ether, and benzene. Not decom- 
I)osed by boiling alkalis. Yields a methyl-pyrryl- 
glyoxylic acid on oxidation. Bromine in OS* 
gives C^HjBraNO crystallising in needles [162°], 
which is oxidised by HNOa to di-bromo-maleio 
imido at - 18°. Arnmoniacal AgNO^ gives with 

the ketone a white pp. of C^HaMeAcNAg. 

y.METHYL- PYRRYL METHYL KETONE 
CH3.C0.04H,5NMo. Pscvdo-aceiyl-methyUpyrrole. 

5 201°). Prepared by boiling y-mothyl -pyrrole 
10 g.) with Ac^O (70 g.) and NaOAo (12 g.) for 
L2 hours (Weidel a. Oiamician, B. 13, 76 ; Oia- 
mician a. Dennstedt, B» 17, 2952 ; De Varda, H. 
21, 2872). OolourlcBS liquid, si. sol. water. Not 
hydrolysed by boiling KOHAq. Reduces warm 
arnmoniacal AgNOg, forming a silver mirro^ 
Di-methyl-pyrryl methyl ketone OgH,iNO i.e. 

distillation of its carboxylic acid (Magnanini, 
Bend. Accad. Line. [4] 4, 882 ; B. 21, 2867). Mo- 
noclinic crystals, a\h\e =» *402:1: *867 ; 0 « 78 16 . 
At 100° it sublimes in needles. M. sol. pot 
water, v. sol. alcohol, benzene, and HOAc, si. sol. 
petroleum. Not affected by boiling cono. KOHAq. 
Yields a phenyl -hydrazide. 

Di-methyl-pyrryl methyl ketone 


NH 


/OMe:0(OO.OH,) 
r/ 


[/ I ' , [86°J. A product of the 

, 

action of Ao.p on the corresponding di -methyl- 
pyrrole (Dennstedt a. Zimmenoann, B. 19, 
2195). Crystals. Reduces AgNO^ in very dilute 
alcoholic solution. 

DI-METHYL-PYERYL METHYL KETONE 
CARBOXYLIC ACID OgHnNOgt.e. 

[162»-1680]. Pormed 

by saponification of its ethyl ether, which is pro- 
pared by heating the mono-ethyl ether of di- 
methyl-pyrrole dicarboxylic acid (1 pt.) ^th 
Ao.,0 (6 pts.) at 206° in sealed lubeB^(Magnam^ 
Bend. Accad. Line. [4] 4, 830; B. 21, 2866). 
Needles (from HOAc), almost insol. water and 
cold alcohol, v. si. sol. ether, CHOlg, benzene. 
Completely decomposed on fusion into 00, and 
di-methyl-pyrryl methyl ketone. When heated 
l*with isatin and cone. H^SOi it gives a green 
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colour.. A solution of its ammonium salt gives 
pps. with lead, copper, ferric, cobalt, and.mor- 
ourio salts. 

Ethrjl eiUsrlMKi, [143®]. Slender needles, 
V. sol. hot water, alcohol, and ether. 

DI.MEIHYL-o-PYEEYL-PHEROL C^H.jNO 

O.H,(OH).N<®“«;®>. Oxy-pli^nyU 

di-methyhpyrrolc. [95°]. Formed by warming 
aceionyl -acetone with o-amido-phenol in alco- 
holic solution (Paal, B. 19, 558^. White plates 
(from alcohol), turning red in air ; si. sol. water, 
V. sol. alcohol and ether. Dissolves ifi alkalis, 
and is reppd. as needles by C02.--NaA': crys- 
talline. — The pier ate crystallises in reddish- 
brown plates. 

(a)-METHYI-PYEEYL STYEYL KETONE 
0,NR,(CH,).CO.CH:CH.CJI,. [193°]. Formed 
by boiling, (a) -methyl -pyrryl methyl ketone and 
benzoic aldehyde with dilute caustic potash 
(Dennstedt a. Leline, B. 22, 1918). Sulphur- 
yellow needles (from alcohol). 

(ia)-Methyl-pyrryl styryl ketone 
t.c. C^NH,(CH3).C0.CH:CH.0,H,. [166°-167°]. 
Formed from ()3).mothyl-pyrryl methyl ketone, 
benzoic aldehyde, and dilute caustic potash (D. a. 
L.). Small light-yellow plates, v. sol. alcohol. 
(aj3')-Diinethyl-pyrryl styryl ketone 

<g^;®“®>C.CO.CH;CH.C.H,. [188“j. Formed 

from (tt/3^)-di- methyl -pyrryl methyl ketone, 
benzoic aldehyde, and KOHAq. Yellow shining 
plates (from alcohol) (Dennstedt, B. 22, 1921). 

(aj8) (?)-I)i-methyl-pyrryl styryl ketone 
0,NH2(CH,)2,C0.CH:CH.C,H,. [16G°]. Formed 
like the preceding. Small yellow plates or 
needles (from boiling alcohol) (Dennstedt, B, 
22, 192G). 

METHYL-PYEUVIC ACID v. Ethyl-gly- 
ozYLxe ACID. Its nitrile is described as Puoi'Ioxyl 
CVA>'IDE. 

Tri - methyl - pyruvic acid 0,jH,»0g i,$, 
CMe,.CO.CO.H. [88"]. (185«). Formed, to- 

gether with a little CMe.,,CO.;Ih, by oxidising 
pinacolin with warm alkaline KMn04 (Glucks- 
m|nn, M, 10, 770). Small colourless prisms 
(from ether), si. sol. cold water, v. sol. hot water, 
m. sol. ether. Volatile with steam. Gives a 
silver mirror witli ammoniacal AgNO,. May be 
reduced to CMe3.CH(0H).C02H and oxidised to 
CMe3.C02H. 

Salts.— NaA'.—CaA'j 3aq. — AgA'. 
Phenyl-hydrazide [158°]. 

Long needle s. 

KETHYL-QUINALDINE v. Di-ubthyl-quin- 

OLINE. 

METHYL-QiriNAIDINIDU HYDEAIE v, 
Meihylo-hydrate of (Pp. 3)-MKTiiYL-QDixoii- 

XNE. 

METHYL . QDINAZOLINE DIHTDElDE 
U. 

iiUingthe acetyl derivative of o-ainido-benzyl- 
amine (Gabriel a. Jansen, B. 23, 2812). Colourless 
tenacious liquid, sol. water, its solution has 
a bitter taste and alkaline reaction. — B'HCl: 
prisms, v. sol. water.— B'^H^PtCl*.— Chromatd: 
reddish-yellow needles.— Piorate. [200°J. Long 
nc»edles. 

DI-METHYt-QUINOGEN v. Di-iobthyl w- 

» 


METHYL-QUININE 0. QxiiNraE. 
METHYL-(|)^et<do)-QUIN18ATIH 0,«n,N0^ 
yCO .CO 

^^(?). [o.l20°-122°]. Formed 

by oxidation of (Py. l:2)vdi-oxy-(Pp. 4) -methyl- 
(Py. 3)-pseudo-oxy-quinolino 
, .0(OH).C(OD) 

04H4<^ I with Fa^Cl*. V. sol. ordi- 
[ \NMe . CO 

nary solvents. Dissolves ii;^ alkalis with a yellow 
colour (Friedlander a. Milller, B. 20, 2015). 
METHYL -QUINIZAEIN v. Di-oxY-usTnYL- 

ANTHRAQUINOMB. 

METaYL-QUINOLINIC ACID v. Mbtuyl- 

PYMDINB DICARBOXYLIO ACID. 

(Pj^. 1)-METHYL-QUIN0LINK OjoH^N t.«. 

Lepidine, CincJiolepidine, 

Mol. w. 143. (265° i.V.) (K.); (263° i.V.) (D.). 

S.G.5 1 0095; 1-0SG2 (K.). 

Fcyt'niation. — 1. Obtained, together with 
quinoline, by distilling cinchonine with aqueous 
KOII (Grevillo Williams, Pr. E. [3] 21, 377). — 

2. By distilling the hydrochloride of quinoline 
tetrahydride {Py. 1) -carboxylic acid (tetrahydro- 
cinchonic acid) with zinc-dust (Weidel, Af. 3, 
75).- 3. Formic aldehyde or methylal is mixed 
with acetone, the mixture is saturated with 
HCl, and heated with a solution of aniline in 
cone. HCl. The bases are separated from tho 
product by potash and fractionally distilled; 
the equations being: CH^O + CH3.CO.Cns - 
HjjO + 0H2:CH.C0.CH3 ; and the following 
CHsiCaCO.CHs + C«H,NH2= C,„HpN + H3O + Ha 
(Beyer, J.pr. [2] 32, 127). — 4. By heating oxy- 
{Py. 1) -methyl-quinoline with zinc-dust (Knorr, 
A. 236, 94).-^. By heating cinchene with HOAo 
at 200° (Koenigs, R, 23, 2677). 

Preparation. — 1. Tho fraction 250°-2C0° of 
the distillate from cinchonine and KOHAq is 
converted into acid sulphate ; the acid sulphate 
of (Pj/. l)-methyi-quinolino being insoluble in 
alcohol, whilst the acid sulphate of quinoline is 
soluble (Hoogewerff a. Van Dorp, R. T. 0. 2, 1). 

2. Obtained in pure state by the action of KOH 
upon cinchonine in presence of superheated 
steam (Krakau, Bl. [2] 45, 248). 

Properties. — Oil, solidifying when cooled 
below 0° ; si. sol. water, miscible with alooho^ 
ether, benzene, and ligroin. Smells like quinol- 
ine. Toms brown in air and light. According 
to Oechsner do Coninck {Bl. [2] 38, 646), two 
lepidines (268°) and (‘^68°) are obtained by dis- 
tilling cinchonine or brnoinc, and the base of 
higher boiling-point alone solidifies inafreesini; 
mixture. ^ 

Reaclicnis.—l. Oxidation with KMn04 
alkaline solution gives mothyl-pyridine dioarb- 
oxylic acid and, finally, pyridine tricarboxylio 
acid (Hoogewerff a. Van Dorp, B. 13, 1630). 
Oxidation by K^Cr^O^and H2SO4 yields quinoline 
{Py. l)-carboxylic (oinchonic) acid.— 2. By add- 
ing sodium-amalgam to le^idine 0. Greville 
I Williams (C. N. 37t 85) obtained a base which 
'.formed a rod crystalline nitrate 0.joH,,N2HKOg, 

3. When heated with an equivalent quantity of 
benzoic aldehyde and ZnOl, it yields styryl- 
quinoline (Heymann a. KSnigs, B. 21, 1424).— 

4. When heated with isoamyl iodide it yields 
the amylo-iodide (which may be extracted by 
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repefttedly ftoUing the product with water) and 
also insoluble residue whence boiling alkalis 
liberate ‘lepamine’ (Greville Williams, 

C. J» 876). Lepamine is a Iragrant oil 
(c. 276°), V.D. (obs. and calc. 10*4). Lepamine 
fields the salts CaoHsjNaHaOl, (melting below 
100°) and 0«;BsaNaH,PtCl«.-6. By the action 
of a boiling aqueous solution of caustic potash 
upon mixtures of the alkylo-iodides of lepidine 
and quinoline, blue or green substances, called 
cyanines are obtained {v. Quinoline). 

S al 1 8 . — BUCl ; heedles. — B' APtClfl 2aq : 
orange-red triclinic needles. [*226°-250°] (Knorr) ; 
[o.233°] (Konigs).— B'HAuCl*. [188°]. Prismatic 
needles. Decomposed when heated for seme time 
atll0°.— B'HCdCl».— B'HNOj; slender prisms. 

— B^H-BO.. [220°]. S. (alcohol) *4 at 18° ; 1*1 at 
78° (Krakau, J. B. 17, 8G2).-B^II,CrP7 : yellow 
needles (from hot water) which decompose at 
110°.— B'jAgNO,; white needles. — Tartrate 
B'O.H«0-aq. Crystallises from aiftohol. — 
Picrate B'C,H,(NOJ,OH. [208°] fH. a. D.) ; 
[213°] (Krakau). Small yellow needles (from 
alcoholic solutions). 

Methylo-iodide B'McI. [171°]. Yellow 
prisms (from alcohol) (Hoogewerflf a. Van Dorp, 

B, T, C. 2, 41, 318). 

Ethylo-iodide B'Etl. [143°]. Prisms. 

Isoamylo-iodideB'Cfi.yl. [160°]. Yellow 
prisms (HoogewerfI a. Van Dorp, B, T. O. 3, 
362). 

Chloro-lepidine v. Chloeo-methyl-quinomne. 

{Py. l)-l[ethyl-quinoline tetrahydride 

C, .H„N i... (250^-2530 

i.V.) at 740 mm. Formed by adding sodium to a 
boiling alcoholic solution of oxy-(Py. 1) -methyl- 
quinoline (Knorr a. Klotz, B, 19, 8300). Formed 
also by the action of tin and HCl on lepidine. 
Colourless oil, with pungent odour. 

.CH:C{CH,) 

(Py. 2) -Methyl-quinoline ^ . 

[10°-14°]. (250° at 710 mm.). Obtained by 

heating (Py. 2) - methyl - quinoline -(Py. 3)-ca^- 
oxylio acid with soda-lime or alone at 160°. By 
CrO, and it is oxidised to quinolinc- 

(Py. 2)-carbo.xylic ac'd [273°] (Doebner a. Miller, 
B. 17, 1716; 18, 1642). Formed also by satu- 
rating a mixture of propionic aldehyde and 
methylal with HCl and lieating the product 
with aniline and cone. HClAq (Miller a. Kinkelin, 
B. 20, 1916). Prisms or colc^urlcss liquid. 

Salts. — B'2n..PtCl«2aq : orange - yellow 
needles.— B'HAuCl^: [145°]. Prismatic yellow 
needles, sol. hot wider, si. sol. cold.— Picrate 
B'C-HJNOAjOH: [187°]; fine yellow needles. 

Methylo-iodide B'Mel: [221°];^ long 
yellow needles, sparingly sol. alcohol. 

Amylo^iodide B'C,H„I; [216°]; ‘yellow 
needles. 

(Py. 2)-Methyl^iunoline dihydride 
^CH-.CMe 

C„H„H U. 

products formed by the action of methyl-iodide 
(In. 2).methyl-indol6 (methyl-kctole) (Fischer 
a, Stecha, 242, 868). OU. Formsarntros- 


(Py. S)-Xethyl-qulnoline C,oHgN i.e. 
CH:C” 


•OMe* 

aldine, (240° at 720 mm.) (D. a. M.) ; (246-6° 
i.V.) at 724 mm. (P. a.B.) f (240° uncor.) (Drew- 
son). Occurs in coal tar (Jacobsen a. Keimer, 
B.16, 1()84). 

Formation. — 1. By heating a mixture of anil- 
ine, nitrobenzene, and IIjSO, with ethylene 
glycol or paraldehyde (Doebner a. Miller, B. 14, 

' 2812).— 2. By adding a little NaOII to an aqu^us 
solution of equivalent quantities of o-amido- 
benzoic aldehyde and acetone (Friedlander a. 
Gohring, B. 16. 1835).-3. By the reduction of 
o-nitro-styryl methyl ketone with SiiClj (Drow- 
son, B. 16, 1953).— 4. By heating a mixture of 
aniline, aldol, aud HCl (Doebner a. Miller, B. 
16, 2464; 17, 1699).— 6. By heating a mixture 
of aniline, acetal, and ILS04 (D. a. M.). — 6. By 
heating a mixture of aniline, nitrobonfteno, lactic 
acid, and H.^SO^ (Wallach a. Wiisten, B. 16, 
2007). — 7. By heating crotonic aldehyde with 
aniline, nitrobenzene, and HBO4 (Skraup, B. 15, 
897). — 8. By distilling its carboxylic acid with 
lime (Beyer, J. pr. [2] 33. 413; Bohde, B. 22, 
207). — 9. By heating ohloro-methyl-quinolino 
(vol. ii. p. 82) with HI in HOAc in scaled tubes 
at 260° (Conrad a. Limpach, B. 20, 9651.-10. 
By heating methyl-indole (methyl-ketole) with 
bromoform and alcoholic NaOH and reducing 
the resulting bromo-methyl-quinoline [78°] with 
P and HI at 180° (Magnanini, B. 20, 2610 ; 21, 
1940; O. 17, 246).— 11. By heating methyl -in- 
dole (methyl-ketole) with cone. HCl at 225° 
(Magnanini, B. 20, 2609).— 12. By gating 
ethyl-acetanilide with ZnCl^ at 225° (Pictet a. 
Bunzl, B. 22, 1847). 

Preparation,— A mixture of aniline (2 pts.), 
paraldehyde (3 pts.), and cone. HClAq (4 pts.). 
is heated on a water-bath for a few hours (Doeb- 
ner a. Miller, B. 16, 2464). 

Proi)erties.— Oil, smelling like quinoline, si. 
sol. water. It gives with AgNOa a compound 
crystallising in white needles. Not affected by 
nitrous acid. A solution of chloride of iodine m 



long boiling with chromic acid mixture, but 
completely oxidised by CrOj in IIOAc. CrO, 
and H.SO^ yield quinoline (Py. 3)-carbox5'lio 
acid.--2. KMnO^ oxidises it to acetyl-o-amido- 
benzoic acid (Doebner a. Miller, B. 15, 30^).— 
3. Cold cone. HNO3 forms (B. 3)- and (B. 4)- 
nitro.(i'y. 3) -methyl-quinolines. Boiling cone. 
HNO, forms nitro-qninoline carboxylic Wid 
[220°]. — 4. Tin and HCl reduce it to a tetra- 
hydride.— 5. On heating with sulphur H.,S is 
evolved and the product contains a base 

fcombineff at once with forjnaviide forming a 
white mass, which crystallises from alcohol ot 
S needles of o[n.MeN:C(OH)N^ P6- . 
and is decomposed by water (Cieve, -S* 20* 76), 
7t Combines with aldehydes^ forming aldol-hko 
products which readily split off water (Von 
Miller, B. 20. 2041). Thus paraldehyde vhm 
bftftted with quinaldine for 6 hours at 210 

JSdB(pT.8)VqhinoUne^ 

20, 2043); isobutyric aldehyd4 with ZnOi, 
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'fl^^b,JB„KO [98<1 (BrQimeT, B. SO, S041} ; 
p^^Um^bemoie dldehyd0 at 120^ tmitea fonni^ 
;&|P^.C^,CH(OH).OJB[^NO, peOT vhioh vhan 
haated with AogO loses water and becomes 
nitro-styryl-qainoline (Bulach, i?. 20, 2046; B, 
22, 286). In like manner, when quinaldine 
(1 mol.) is heated with fnrfuraldehyde^l moL) 
and a little ZnCl, for 2 hoars at 100° the product 
is 0»H«N.CH:0H.04Ha0 which crystallises from 
ligroin in tufts of needles (Srpek, B, 20, 2044). — 
8. When heated with phthalic anhydride and 
ZnOl, at 200° it yields ‘quinoline yellow* 
C,HrtN.CH:Ca0.j:O.H4 which crystallines from 
alcohol in golden needles [236°], may be sub- 
limed, and is insol. water, v. si. sol. ether, m. 
sol. boiling alcohol, v. sol. HOAc. It dyes silk 
and wool yellow (Jacobson a. Beimer, B. 16, 
1082). 

Salts. — The nitrate and hydrochloride 
are easily iioluble.-B',HJ*tCl«. [220°] (F. a. G.) ; 
[229°] (P. a. B.) ; [230^] (Beyer). Sparingly 
soluble orange prisms. — Auroohloride : 
yellow crystalline pp.— B'HHgClj. [165*5°]. 
White needles.— B'HI. [180°]. V. sol. water. — 
B'HjSO^ [213°]. Deliquescent prisms (Hooge- 
werff a. Van Dorp, B. T. G. 3, 344).-B'2ll2Cr.p, : 
lohg yellowish-red needles, sol. hot, si. sol. 
cold, water.— Piorato B'C.n.iNOJjOH. £191°]. 
Needles, si. sol. water and cold alcohol. 

Methylo -iodide B'Mel. [196°]. Lcmon- 
yeUow needles, v. sol. water, sol. alcohol, insol. 
ether. Yields (B'MeClj.^PtCl^ crystallising in 
orange tables ; (B'MeCl)Au0l3 crystallising from 
hot water in lemon-yellow needles ; and 
(B'Me}3Gr307 crystallising in orange plates, si. 
sol. water, exploding at 90°. 

Methylo-oxide (B'Mc).p. Formed by 
adding aqueous KOH to tho methylo-iodide 
(Bernthsen a. Hess, JJ, 18, 32 ; Mdller, A. 242, 
302). Yellow amorphous flakes, si. sol. water, 
Y. sol. alcohol and ether. Easily decomposes, 
becoming red. HIAq converts it into B'Mel, 
while HCl yields B'MeCl. 

Ethylo-iodide B'Etl. Ethyl-quinaldin- 
ium iodide, [284°]. Prepared by heating 
quinaldine with EtI at 100°. Yellow prisms 
(tfova alcohol), decomposed on fusion (Hooge- 
wetfl a. Van Dorp, R. T. G. 3,345,350; Spaltholz, 
B. 16, 1861). Aqueous KOH converts it into the 
floccnlent oxido (B'Et)30 which readily changes 
on elposure to air to a crimson l esin. The 
oxide yields the following salts: B'EtAuCl^: 
golden needles. — (B'EtCl)2PtCl4 ; ruby-red 
prisms, sol. hot water.— (B Etj^Cr^O,. Beddish- 
yellow needles, exploding at 100°. On heating 
qoinoline ethylo-iodide (2 pts.) with quinaldine 
othylo-iodide (1 pt.) and aqueous KOH dicthyl- 
isocyanine iodide is formed, which crystullises 
from its crimson alcoholic solution in lustrous 
green prisms (v. Quucoline). 

Proj^ylo-iodide BTrl, [167°^ Obtained 
by hea&ig its components on the i^er-bath 
(MdUer, A, 242, 806). Bmall greenfsh -yellow 
prisms (from alcohol), si. sol. cold, v. sol. hot, 
alcohol and water. Gives with aqueous KOH a 
yellow amorphous oxide (B'Pr)30, sol. alcohol 
and ether. It yields tho salts— (B'PrCl)2PtCl4 
o^stallising in orange plates, B'PrAuClf crystal- 
lising in canary-yeUow neecUes, v. sL sol. cold 
water, and (BTr),Cr|0| orystallii^ in browxiish- 


Zibbutylo-iodide 
tained by eohobating its components at 
Btraw-veUow plates, sol. hot alcohoL Yields an 
unstable oxide which on heating changes to a 
violet colouring matter. 

Isoamylo-iodide . [176°]. 

Formed by eohobating its components for 12 
hours at 146°. Small yellow prisms, v. sol. 
water and hot alcohol. Converted by aqueous 
KOH into an oxide which condenses to a crimson 
dye on heating. 

(Py. 3)-Methyl-quinoliae tetrahydride 
XH3.CH, 

OgH.^ I • Tetra-hydro-quinaldine* 

\nh.chmo 

(248° at 710 mm.). Formed by reducing 
CH,.CO.CH,.CHj.C,H 4NO, [1:2] (Jackson. B. 14, 
890). It is also a product of tho action of HGl 
on a mixture of aldehyde and aniline (Doebner 
a. Miller, B. 17, 1698). Prepared by reducing 
qninaldifle with tin and HCl (Doebner a. Miller, 
B. 16, 246*7). Colourless liquid with pleasant 
smell, si. sol. water, v. sol. alcohol, otlier, and 
benzene. FeCl, gives a blood-red colour to 
aqueous solutions of its salts ; C1O3 acts in like 
manner. Nitrous acid produces an oily nitres* 
amine and a crystalline nitro-nitrosaminc [152°] 
(Moller, A. 242, 314). Heated with benzotri* 
chloride it gives a green dye-stuff.— B'sH^PtClg : 
yellow needles. 

I'-Methyl-quinoline dihydridc O.oH.iN i.e, 

QtT • QJT 

This base is probably formed 

by heating >'-mcthyl-indolo with Mel (Fischer 
a. Steche, B. 20, 2201). 

{'-Methyl-quinoline tetrahydride C10H13N Le. 

(213'’ st 720 mm.). 

Prepared by heating quinoline tetrahydride with 
Mel (Hoffmann a. Konigs, B, 16, 731), or by re- 
duction Of quinoline methylo-iodido with tin and 
HCl, the yield by the latter process being 60 p.c. 
of the theoretical (Feer a. K6nigs, B. 18, 2388). 
Oil. Besembles quinine in physiological action, 
and has been used as a febrifuge. Nitrous acid 
gives a yellowish-red colouration in dilute solu- 
tions. Gives a green dye-stuff on heating with 
benzo-trichloride. 

Salts.— B'HClaq. [244°]. Prepared by 
heating quinoline tetrahydride with MeOH and 
cone. HCIAq at 160° (Ostermayer, B. 18, 595). 
Crystallises from alcohol or chloroform in tetra- 
hedra; y. sol. alcohol, si. sol, ether.— B'HClICl. 
[80°]^ Large yellow needles.— B'H^tCl,, [177°]. 
Bed crystdline pp!— P i o r a t e. [125°]. Long 
yellow needles. 

Nitroso- derivative 0,gH,2(NO)N. Green 
plates ; v. sol. alcohol, ether, and benzene, ah 
sol. ligroin. ■ Does not give Liobermann’s reac- 
tion. **Not affected by boiling NaOHAq. 

Methylo -hydroxide “B'MeOH. Strong 
alkaline base ; sol. water. 

Ethylo-ibdide C,Hi„NMeEtl. [179°]. 
Formed from ethyl-quinoliiv}. tetrahydride and 
Mel (Clans a. Btegelitz, B. 17, 1331). Crystals. 
Not affected by KOHAq. With Ag»0 it gives a 
crystalline base. V. sol. water, insoL ether.— 
(0,H„MeEtCl),Pt0l4. 

Bs/erencss.— A mido • iucthtl - hviibo - qtjihol- 
1X1« NnBO-iaTBIL-QTJlMOLIMX TBXJUBTDBECI, a&4 
pXX-MXTBTIi-qV|KO|iQqB TBT1UB7X>BU>S« 





(“!*)• ^ Pwbably 

Um oomtitution of the base which is fonned, 
together with (B. 8)-xiiethyl-qainoline, by heat- 
ing i}i-toliiidine» o-nitro-phenol, glycerin, and 
together (Skranp a. Brunner, M. 7, 139). 
Its acid sulphate is more soluble in alcohol than 
that of the {B, 8)-isomeri<le. The platino- 
ohloride melts at224^the piorate at 19B\ 
The piorate is much less soluble than that of 
the accompanying i Ameride. The chromate 
is ▼. sol. water. ^ 

Derivative.— V. Ohloro-(B. 1)-methyl-quinoi.- 
{NB, which may, however, perhaps be Chloeo- 
(B. 8hMETHYL-QUIN0LINE. 

(B. 2) - Methyl - quinoline C,oHuN i.e. 

OH^Ich! O.N^tCH * P'Toluqiiinoline. (258®) 
at 746 mm.‘ S.G. ^ 1*0816 ; ^ 10681. Formed 
by heating a mixture of p-to!uidinf, p-niiro- 
toluene, glycerin, and H2SO4 (SkraujJJ M. 2, 158). 
Liquid, smelling like quinoline. Yields pyridine 
di-carboxylic (quinolinic) acid on oxidation with 
KMn04. HOCl forms chloro-oxy-methyl-quinol- 

ine 

Salts .— B'HCl ^q ; slender needles ; v. sol. 
water and alcohol. — B'2H2ptClo2aq: slender yel- 
low prisms.— B'HI. [186°] (Moller,il.242, 307).— 
B'H3S04 aq. Prisms ; v. e. sol. water.— P i c r a t e 
B'04H3(N0a)30H. [229°]. Yellow powder. 

Ohloro-iodide a,onoNICl. [c. 170°] ; 
easily soluble in alcohol. The hydrochloride 
0,AK1C1,HC1 is formed by adding a solution of 
chloride of iodine in HOI to a solution of (B. 2)- 
methyl-quinoline. It forms easily soluble reddish- 
yellow needles, [0. 112°], blackened by NH, 
(Dittmar, B. 18, 1612). 

Methylo -iodide B'Mel. Slender yellow- 
ish prisms. When heated with (By. l)-mcthyl- 
‘ quinoline raethylo-iodide, and aqueous KOH it 
forms ‘ di-methyl-methylo-cy anine’ CjaHjiNal 2aq, 
which crystallises from alcohol in violet-blue 
needles; si. sol. water, melting (when anhydrous) 
at 27d°-977^ (Hoogewerff a. Van Dorp, B. T. 0. 8, 
342). 

Derivatives . — V. Tei-chlobo-(B. 2)-methyl- 
QUINOLINB, CiILORO-OXY-(B. 2)-iraTHYL-QUINOL- 
niB, Dl-CHi:iOKO-DI-NITRO-OXY-(J3. 2 )-uethyi^ 
QUiNOLZNB, and Oxy-(B. 2)-methyl-quinoline. 

(B. 8) - Methyl - quinoline C,oH„N i.e. 

CMeioaaN^icH- m-Tolwluinoline, (250“ 
unoor.) ; 269*7° cor. at 747 fhm.). S.G. § 1*0839; 
g 1*0722. Formed} together with smaller quan- 
tities of an isomeride, probably (B. 1) -methyl- 
quinoline, by heatfhg a mixture of 97t-toluidino, 
m-hitro-toluene, glycerin, and H^SO, (Skraup, ill. 
8, 881 ; B. 15, 898), or of m-toluidine, %-nitro- 
phenol, glycerin, aud H2SO4 (Skraup a. Brunner, 
Jlf. 7, 189^. The two bases may be separated by 
oiystaUismg their acid sulphates from alcohol, 
in which the 8ul];])uite of the base here described 
is the less soluble. Yellowish, highly refractive 
liquid; not solid at -20°. Yields onoxidatiop 
quinoline (B. 8) -carboxylic acid [247°]. 

Salts.— Hydrochloride: large trans- 
patent prisms.— B'H^tOl^ 2aq. [224°]. Orange 
ptisms.— B'HgSOib— F,(Hi^ 04 )ga;aq.— Oh z 0 m • 
ata: [89^ t Y. sL sol. water, — Piorate: 


iodide B^elfa^ : goldsn 
quinoUno 


ii. 


Sfethylo 
needles. 

CH.4} . Methyl 

CH:OMe.OJ!I jCH' *’®^*««*"<*"*- 
at 761 mm. ao. * 1-086; fg 1-078. Formed 
by heating o-toluidine with glycerin, o-nitro- 
toluene, and H2SO4 (Skraup, M. 2, 163). Strongly 
refractive liquid, smelling like quinoline ; not 
solidified in a mixture of solid 00^ and ether ; 
V. si. sol. water, sol. alcohol and ether. Oxidised by 
EMnO.to pyridine dicarboxylio (quinolinic) acid. 

Sales. — B'HC12{aq: very soluble trans- 
parent prism8.-~B'2H2ptCl4 2aq : orange prisms. 
— B'HjjSOi: prisms; si. sol. cold, v. sol. hot, 
watcr.-B'C,H2(N03),OH. [200°]. Pale-yellow 
leafiets. 

Methylo • iodide B'Mel. Crystalline 
powder. 

JB.i) - Methyl - quinoline fbtrahydride 
OjoHisN. Oil. Obtained by reducing (B. 4)- 
methyl- quinoline (Ziegler, B. 21, 866). 

Nitrosamine 0;)H„MeN.NO. Formed 
by treating (B. 4) -methyl-quinoline tetrahydride 
withNaNO.^ and HO Ac (Ziegler). Oil. Slowly con- 
verted by alcoholic HCl into an isomeric nitroso- 
dcrivative, which crystallises from benzene in 
lustrous steel-blue crystals [140°], and may be 
reduced to an amido-(B. 4) -methyl-quinoline 
tetrahydride, giving a hydrochloride melting at 
160°. 

(B. 2, 4)-Di-methyl-quinoliao 0,j|H„N i.e. 
CMe:CHv 

Formed by lieating (1, 3, 4)-m-xylidine with 
glycerin, nitrobenzene, and Tl.SO, (Behrond, B. 
17, 2716). Colourless oil. Yields a sulphonio 
acid melting at 106°. — B'-^^PtCl* : yellow 
needles. — B'H.^SOj: minute needles. Its bi- 
chromate forms long yellow needles. 

(B. 1, 2) or (B. 2, 3)-Di-methyl-quiuoliue 
OMe-.OMev CMeiCHv 

T or I >03H.N. (274°). 

CH:OH / CMo:CH/ 

Obtained by heating a mixture of o-xylidine 
04H3Me.^(NHJ [1:2:4], nitrobenzene, glycetin, 
andH3S04 (Berond, B. 17, 1489).— B'^HPlClc^: 
minute yellow needles.— B'HjjS04 acaq : glistening 
prisms. — B'H2Cr20,: slightly soluble orange 
prisms. 

(B. 1, 4)-I>i-niethyl-quinoline OnHuN i.4, 
OH:CMgv 

I >CiH4N. [6°]. (266°) at 736 mm. S.G. 

CH:CMo^ 

^ 1*0752 (B.); 2^ 1*070. Formed by warming 
the sulphate of p-xylidine OgHaMe^NH-J [1:4:2] 
with nitrobenzene and glycerin (Berond, B. 18, 
3166 ; Lelluiaun a. Alt, A, 237, 308). Oxidised 



Tc fra -hj/ dride OiiHijN. (271°). 
by redaction with zinc and HGl (Berend, B. 18, 
8166). Pleasant-smelling liquid. — B'HCl : ' 
blender needles (from alcohol) or six-sided plates 
(from water). 

(B. 4, Py. 8)-l)i-methyl-quinolin6 OnHuM %.e. 
0H:0H .0.0H:0H 

i | I . o>HethylpUwMiihe> 
H;0Ms.0.N;CMc 



METHYI*^U1N0LISB. 


^2*^). Pprmod by heating a mixture of o tola< 
idinei par^dehyde, and HClAq at 100^ (Doe,bner 
a. Miller, B. 16, 2469). Formed also by heating 
its carboxylic acid ^vith KOH (Panajotoff,B. 20, 
40). Colourless liquid, v. sol. alcohol and ether, 
si. sol. water. Volatile with steam. — P latino- 
chlorides B'2HPtC1a2aq: dark-yellow qcedlos. 
— B'jHjCrj^O,: orange-yellow needles, sol. hot, si. 
sol. cold, water. On oxidation with chromic 
acid it yields an acid G,,HyNO.^ identical with 
that obtained from o-amido-benzoic acid and 
aldehyde (Von Miller a. B. Meyer, J3. 23, 2260). 

Methylo-iodideB^Mel, [221°]. Prepared 
by heating the base with Mel at 100° (Moller, 
4. 242, 809). Lemon-yellow needles (from in- 
dole). Alkalis liberate an unstable base, which 
on heating yields the original o-methyl-quin- 
aldine. It also yields the salts : (B'MeCl)2ptCl4 
crystallising in yellow needles, v. si. sol. cold 
water, B'MbAuCl^, and (B'Me)2Cr20, crystallising 
from water in orange plates. 

Eth7jlo-iodide WEtl. [229°]. From the 
base and EtI at 140° (Moller). Lemon-yellow 
needles (from alcohol). Yields the salts : 
(B'Et)2PtCl^, crystallising in orange-yellow 
needles, and B'EtAuCl, crystallising in Icmon- 
yollow plates, m. sol. hot water. 

.CH2CH2 

Tetrahydride C^HaMe^ | 

\NH.OHMo 

Tetrahydro-methyl-quinaJcUnc. (261°). Formed 
by reducing {B, 4, Py, 3)-di-raethyl-quinoline 
(Doebner a. Miller, B. 16, 2469). Colourless 
liquid. Gives a red colouration with Fe01|. — 
B'aHaPtCl^ : concentric rod needles. 

(B. 3, Py. 3)-Di-methyl-quinolme C„Hj,N ».«• 
CH :CH.C.CH;CI1 

I il I * m-Melhyhquinaldine. 

CMerCH.C. N ;CMe 

[61°]. (264°). Formed by heating a mixture of 
m-toluidiue, paraldehyde, and HCl (Doebner a. 
Miller, B, 16, 2471). Long colourless needles, v. 
sol. alcohol, ether, and benzene, si. sol. water. 
Oxidised by chromic acid to methyl-quinoline 
m-carboxylio acid [284°] (Miller a. Bist, B. 23, 
2263, 8483).~B'2H2Cr20, : thick orange needles, 
nearly insol. cold water.— B'aHaPtCl, ; small 
yellow needles. 

(B, 2, Py, d)-l)i-]nethyl-quinolixie 
ClMe:CH.C.CH;CH 

I II I • p-Mcthyhquinaldine. [60°] 
CH :CH.C. N :CMe 

(D. a. M.); [65°] (Jacobsen a. Bcimer, J5. 16, 
2603). (266°) (D. a. M.); (260°) (J, a. B,). 
Formed by heating a mixture of p-toluidine, 
paraldehyde, and IICl (Doebner a. Miller, B, 16, 
2470). Large colourless trimetrio prisms, smell- 
bg like anise-seed. V. sol. alcohol, ether, and 
benzene, si. sol. hot water. Oxidised by chromic 
acid to methyl-quinolinep-carboxylic acid [256°] 
(Miller a. Bchunck, B, 23, 2263). Hpated with 
phthalio anhydride and ZnClj at 200° J4 yields 
methyl -quinophthalone or methyl - quinoline 
yellow 0„H„N:C,0,:0«H4 [203°] which crystal- 
lises from alcohol in golden needles (J. a. B.). — 
B'JH2PtCl^: nearly colourless slender nee^etf, 
si. sol. hot water. — : long yellow 

needles, m. soL hot water. — The hydro- 
chloride, nitrate, sulphate, and acetate, 
are easily soluble crystal! ino salts. 

MethylO‘iodideB*liel, [237°J. Formed* 


from the* base and Mel la the cold ^MOller, X 
242, 811). Lemon-yellow needles, si. sol. oold 
alcohol, insol. ether, v. sol. water. Yields the 
salts (B'Me)2ptCl4, B'MeAuClf, and (B'Me)20r207, 
all three crystallising in needles. 

Tetrahydride. (267»). 

Formed by reducing the base with tin and HCl 
(Doebner a. Miller, B, 16, 2471). Liquid, si. sol. 
^water, v. sol. alcohol and ether. Its aqueous 
solution is coloured blood-red by FeCl,. 

(B. 4, Py, l)-Dl-methylft|.uinolin6 
CH: CH.C.CMeiCH 

j II I . (274° i. V.). Formed by 

CH:CMe.C. N :CH 

distilling oxy.(B. 4, Py, 1) -di-methyl-quinoline 
with zinc-dust (Enorr, A, 245, 369). Light 
yellow oil with pungent taste and smell, v. sol. 
alcohol and ether, almost insol. water. — 
B'^H^PlCl^aq. [220°].— BHAuCl^. [181°]. 

(B. 3,^Pf/. l)-I)i-methyl-quinolui6 
gH:CH .C.tMe-.gH . 

CMe:CH.O .N :CH* 

by distilling (Py, 3)-oxy-(B. 3, Py, l)-di-methyl- 
quinoline with zinc-dust (Knorr, A, 245, 371). 
Oil, volatile with steam. — B'2H.PiClg2aq. [227°]. 
Beddisli- brown prisms. 

(B. 2, Py, l)-Di-methyl-quinoline 

CH^-OH C ^ CH' 

(280° i. V.). Formed by distilling (Py. 3)-oxy- 
(B. 2 ; Py, 1) -di-methyl-quinoline with zinc-dust 
(Knorr, A, 245, 366). Pungent oil, v. sol. alcohol 
and ether. Oxidised by chromic acid to a 
methyl-quinoline carboxylic acid (Von Miller a. 
Daniel, B. 23, 2264).— B'2HaPtClg2aq : needles, 
decomposing at 231°. — B'HAuCli: needles, de- 
composing near 192 °. — : needles, de- 
composing near 150°. — B'C4Ha(NOJ,OH : 
needles, decomposing near 230°. 

(Py, 2, 3)-Di-methyl-qui]ioline 

[C6®]. (261“uncor.)Bt729mm. 

Formed by adding tiglio aldehyde (1 mol.) to a 
mixture of aniline hydrochloride (4 mols.) and 
HCl heated to 85° (Bohde, B. 20, 1912 ; 22, 268). 
Formed also in small quantity by heating a 
mixture of acetic and propionic aldehydes with 
aniline and HClAq at 100°. Tables or plates ; 
V. si. sol. water, v. sol. ether, v. e. sol. alcohol. 
Chromic acid mixture oxidises it to (Py, Si- 
methyl-quinoline (Py, 2) -carboxylic acid. On 
condensation with benzil, by heating at 100° for 
24 hours, it yields a base [176°], of which the 
solutions of the. salts exhibit green fluorescence. 
This base changes on heating for some time at 
180° to a polymeride [240°]. 

Salts.— B'HCl 2aq: radmting needles, v. e. 
sol. water and alcohol. — B'2H2PtClB 2aq : orange 
needled, turning black at 280°. — B'HNO, : prisms, 
V. e. sol. water and alcohol.— B'HaSOi aq. 
[236°] : slender radiating needles, v. e. sol. water, 
m. sol. alcohol.— B'^CrsOy : long orange needles,, 
m. sol. hot water; turns browix'^t 160°. Piorate: 
[225°]. 

Methylo-iodideBlAell&q. [218°]. Sickle- 
like groups of needles (from alcohol) ; m. sol. 
water and alcohol. 

(Py, 1, 2)-Di-iii6t1iyl-quinoline 





Fomed by^iOling (P^. 8, 2, l)-oxy-di-methyI- 
qoinoline with sino-dust (Knorr, A» 245, 862). 
On oxidation by ohromio aoid mixture it yields 
(Py. 2)-methyl quinoline (Py. l)-carboxylio aoid 
(Seitz, B. 28, 22 #7).— B',HaPtCl« 2aq. [240^.— 
BmuOL. [177®]. Plates.— B'ACr,0,: red 
needle8.-Picrata B'(5A(NOJ,OH. [o. 206®]. 
Yellow needles. 

Methylo-iodide B'Mel. [191®]. Light- 
yellow needles (from alcohol). 

{Py, 1, 3)-l)i-metliyl-qumoline * 

OA<®N*:OMe' unoor.). S.O. Ul OGl. 

FonnaUon, — 1. By saturating & mixture of 
paraldehyde (120 g.) and acetone (200 g.) with 
gaseous HOI, allowing the mixture to stand for 
a day or two and then pouring it slowly into a 
solution of aniline (200 g.) in cono. HClAq (400 g.). 
In this reaction the ketone CHj.CH:CH.CO.CH, 
is doubtless first formed (C. Beyer, J,2>r, [2] 82, 
126 ; 33, 401). — 2. Together with methane, by 
heating acetone with aniline hydrochloride at 
180 ; the yield being 3 p.o. of the theoretical 
(Biehm, il. 238, 3; B, 18, 3290).— 8. Together 
with the bases CaH^NiOMej (228'^),V.D.CG-4 (calc. 
66-6),andO,2H,jN(?) (276.®),by heating aniline with 
acetone and a dehydrating agent such as ZiiGlg 
or PaO^. — 4. By heating aniline with mesityl 
oxide at 130® (Engler a. Biehm, B, 18, 2245). — 
5. By heating acetanilide with acetone; the 
yield being 8 p.o. of the theoretical.— 6. From 
acetone and benzanilide. — 7. By the action of 
NaOHAq on a mixture of o-amido*acctophenono 
and acetone (0. Fischer, B, 19, 1037). — 8. By 
dissolving the anilide of methylene di-methyl 
diketone (acetyl-acetone) in cono. HaS04, warm- 
ing, diluting with cold water, and neutralising 
with NH. (Combes, G, R. 106, 142). 

Properties, — Oil, with sweetish smell, some- 
what Hke quinoline ; volatile with steam. Kot 
affected by nitrous aoid. 

Reactions, — 1. CrO, oxidises it to (Py, 8)- 
methyl-qui noline {Py, l)-carboxy]io acid. -2. By 
heating with phtnalic anhydride and a little 
ZnOl, at 200° it is converted into a ‘ phthalone * 
CiiI^NiCgOjiCuHi, which crystallises from alco- 
hol in orange needles [238°] (Beyer, J, pr, [2] 
83, 407). 

Salts. — B'HCl : slender, stellate flat needles 
(by sublimation), V. sol. water and alcohol. — 
B'aHjPtOl.. [229°].— B'aH^tCl, 2aq.— 
B'AZnOl^ liaq.— B'HjSO^. [225°-228°]. Con- 
centric needles, v. sol. water, si. sol. alcohol. — 
B'jHjOrjjO,. [172°]. Orange needles, v. sol. hot, 
V. si. sol. cold, water.— B'C4»,(N0J, OH. [190°]. 
Needles (from acetone). 

Methylo-iodide B'Mel. [226°]. 

Ethylo-iodidm B'Etl. [214°]. Needles 
(from alcohol). 

Di-methyl-quinoline C«H4(0,HMeaN). .[66°]. 
(267°) at 713 mm. Occurs among the prpducts 
^ the action of aniline on a mixture of isobutyric 
aldehyde, mothylal, and HCl (Yon Miller a. 
Einkelin, B, 20, ^37). Monoclinio prisms. — 
B'-HJPtCL 2aq. [268°]. Groups of needles 
(from HClAq).- B'0«H,(NO.J,OH. [220°]. Ag- 
gregates of tables (from hot alcohol). ' 

(Py, 1, ^-Di-methyl-quinoline tetrahydride 

{a66» i.V.). Fonned by 

adding Na to a boiling alcoholic solution of oxy- 
Vot*. III. 


(Py. It 4)-di-metb/l-quinoUne (methyl-lepidone) 
(Knorr a. Elotz, B, 19, 8802). Colourless liquid. 

(Py, 8 . 4)-Di-m6thyi-quinoline tetrahydride 

(248a at 710mm. Formed 

by heating (Py, 3) -methyl-quinoline tetrahydride 
with Mel (Doebiier a. Miller, B. 16, 2468). 
Formed also by reducing the methylo-iodide of 
(Py, 3) -methyl-quinoline with tin and HCl 
(Feer a. Eonigs, B. 18, 2388). Colourless liquid. 
On heating with benzotrichloride it gives a green 
dye-stuff.— B'.JIjirtCle : sparingly soluble red 
granularipp. 

Methylo-iodide 'B'Mel, [205°]. Colour* 
less needles, v. e. sol. water and hot alcohol, insol. 
ether (Holler, A. 242, 318). Not acted on by 
alkalis, but converted by moist AgjO into the 
ammonium base, which is split up by distilla- 
tion into MeOH and (Py.3, 4)-di-methyl.quinol. 

0. Yields the salts (B'Mc).^HClg Cfystallising 
from water in small brick-red crystals, 
B'MeAuCl, crystallising in lemon-yellow needles, 
and(B'Me)2Cr,07oryBtalliBiug in small hexagonal 
plates. 

Di-methyl-quinolme 0,,H,,N. (245°). Oc- 

curs in commercial qiiinaldine (Einhorn, B. 18, 
3144).-B'2U2inCl„. [238°]. 

(Py, 1, 2, 4)-Tri-metliyl-qiiinolii).e dihydride 

C,^„N i.e. O.H.<^“e;CH/ (244" i.V.) st 

746 mm. Formed by boating methyl-indole 
(methyl-ketole) CttH4<^^^^CMe with Mel and 


a little MeOH for 20 hours at 100° (Fischer a. 
Steche, B. 20, 818 ; A. 242, 353). Formed by 
heating (In, 1,2) -di-methyl- indole with* MeOH 
and Mel in scaled tubes at 100° (Fischer a. 
Stcche,i4.212,3(>4; Wolff, B. 21, 125). Formed 
also by heating indole with Mol, MeOH, and 
Na^COs at 130° (Ciamician a. Zatti, B, 22, 1980; 
Zatti a. Ferratini, B, 23, 2302 ; Fischer a. Meyer, 
B. 23, 2631). Formed likewise by beating 
Bcatole (1 pt.) with Mel (2A pts.) and MeOH 
(1 pt.) for 12 hours at 130° (F. a. M.). Oil, 
turning red in air, miscible with alcohol, ether, 
benzene, and chloroform. Nitrous aoid gives a 
reddish-brown oil, becoming crystalline. FeCl, 
added to its solution in HClAq ppts. golden- 
yellow plates or needles of a compound v. sol. 
hot water, v. si. sol. cone. HClAq. . 

Salts, — The hydrochloride is v. sol. 
water. — P latinochloride[c. 212°]. — B'H2S04 ; 
plates. — B'HI. [253°]. Prisms (from alcohol). — 
B'CaH2(N0.j30H. [148°]. Golden-yellow needles 
(from alcohol). 

(Py, 1 ,2 ,4) -Tri-methyl-quinoline tetrahydride 
(?) (239° i.V.) at 749 mm. 

Formed by reducing the dihydride with zinc and 
HClAq (Fischer a. Steohe, A, 242, 356). Colour- 
less liquid, ^sl. sol. water, y. sol. ether, alcohol* 
(!ud benaene. FeClg gives a brown amorphous 
pp. in its Wution in HClAq. — Piorate : [162°] 
(F. a. S.); [164°] (Ciamician a. Zatti, B. 22, 
1981) ; yellow plates (from alcohol). — ^Platino- 
chloride: bright-red crystals. 

Methylo-iodide B'Mel. [251°]. Plates 
or needles (from alcohol), m. sol. water. 

(Py, 1, 8, 4) -Tri-methyl-quinoline tetrshy- 

arid. OA<°NMe&e- Hydro-iodid. 


CO 



m 


METUYL-QUiNOLINli. 


Wm. [215®J. Formed from (Fy.l,8).dl. 
methyl-quinolme by reducing in alcoholic eola- 
tion with Na and heating the product with Mel 
aud MeOH at 100^ (Fischer a. Meyer, 23, 
2031). 

{Py, 1, 2, 4)-Tri-metliyl-qiiinolln6 tetrahy. 
dride Hydro-fodide 

B'HL [205^. Formed like the preceding from 
(Py, 1, 2)-di-methyl'quinoline (F. a. M.). Crys- 
talline. 

(£. Ip 2, 4)-Tri.methy 1-quinoline Gi 2 Hi,l!< i.6, 
[48°]. (286° 'unoor.). 

Formed by heating T(^-cumidine [63®] with gly- 
cerin, nitrobenzene, and H.^S 04 (Berend, B, 18, 
376). White prisms. ~ B'HNOj ; sparingly 
soluble needles.— B'H,S 04 : white prisms. — 
B',HyPtCl„ j2aq : very sparingly soluble orange- 
red needles. 

2, 4 ; Py. 8) -Tri-methyl-quinoline 0i2H|,N 

CH IcSetTicSe- op.I>i.methyl-aum. 
aldine, [46®]. (2G0®) at 719 mm. Formed by 
heating m-xylidine with paraldehyde and cone. 
HClAq on the water-bath (Panajotoff, B. 20, 32). 
Small plates (from alcohol) or monoclinic prisms 
(from petroleum-ether) ; insol. water, y. e. sol. 
alcohoL Keadily volatile with steam. Yields 
on oxidation {B. 4, Py. 3) -di-methyl-quinoline 
(B. 2) -carboxylic acid. Forms, with chloral, a 
compound C, 4 H|. 2 Cl,Naq, melting at 108®, and 
crystallising in yellowish needles, v. sol. alcohol. 

Salts.— BUCl : white needles. — 

B'^H^PtCl^ 2aq : orange-yellow needles, si. sol. 
water.— B'H. 2 S 04 aq : white needles, v. sol. water 
and alcohol, si. sol. ether.— B'HNO, : transpa- 
rent triclinio prisms. — B'-jHaCrjO,: orange-yel- 
low needles,— B'C.H2(N02),OH. [185®]. Yellow 
needles. 

Methylo •iodide B'Mel aq. Yellow needles ; 
T. sol. water. 

Tetrahydrid, 

(200°-260°). Formed by reducing the base with 
tiq, and HCl (P.).— B'jI^tCla ; orange plates. 

(B. 1 or 3, 2 : Py. 8) -Tri-methyl-quinoline 
QMe:CMe.g.CH:CH CMe:CH.Q.CH:gH 

CH ;CH .0. N ;CMe CMc:Cn.C. N :CMe- 

Formed from o-xylidine, aldehyde, and HOI 
(Merz, B. 17, 1158).’ Monoclinio crystals. — 
B'sHaPtCl, ; minute needles. 

(B.2; Py. l,3).Tri-methyl-quinoliue 
gMe:CH.Q.GMe:QH rgioi /p \ • r40®l fO ) • 

(278®) (P.) ; (281®) (C.). Formed by saturating a 
mixture of acetone (40 g.) and paraldehyde (30 g.) 
with HGl at 0®, allowing to stand 12 hours in a 
freezing mixture, pouring into a solution of p- 
toluidine (65 g.) in fuming HClAq (130 g.) and 
heating on the water-bath for 7 hours (Plitzingei^ 
•f. pr, [2] 88, 41). Formed also by dissolving 
the p-toluide of methylene di-methyl diketone 
'CM,.CO.CH 2 .C(NC,H 4 Me).CH, in cone. H^SO,, 
warming, diluting, and neutralising with NH, 
(Combes, 0. B. 106, 145). White needles, con- 
taining water of crystallisation which is given 
off in a desiocator, the anhydrous base crystal- 
lising in tables and absorbing water (1 mol.) 
from the air. SL sol. water, v. sol. alcohol^ 
•iher. and petroleum-ether. Volatile with steam* 


It has ft bitter, acrid taste, and ftii^4rritttliug 
vapour. 

Salts.— B'H012aq: white needles, v. o. sol 
hot water and alcohol. [260®].— B'jHgPtCla 2iiq : 
yellow needles, v. si. sol. water, almost insol. 
alcohol. [220®] ( 0 .).-B'H*S 04 . [222®]. White 
needles or rhombohedra (containing aq), m. sol. 
cold alcohol.— B'jHjCrgO,. Yellowish-red needles, 
V. si. sol. cold water.— B'CA(N02),0H. [201®]. 
, Greenish-yellow needles (from hot acetone). 

Meihylo-iodide B'Mel. [226®]. Needles 
(containing aq), sol. water, %,lcohol, and ether. 
(B. 2 ; Py. 2, 3)-Tri-methyl-qumoline 

CMe:CH.C.CH:gM 0 i-owoi ^285®! Formed 
CH :GH.C. N :OMe* JJormea 

from tiglic aldehyde (1 mol.),p-toluidine (4 mols.) 
and HCl (8 mols.) (Von Miller a. Ohler, B. 23, 
2268). White nodules (from ligroin) ; insol. 
water, m. sol. ligroin, v. sol. ether. Yields on 
oxidation (Py. 2, 3)-di-methyl-quinoline (B.^)- 
carboxylil? acid [270®]. 

Salts. — B'2H^PtCla2aq: lamina. — The 
chromate crystallises in orange lamina, v. si. 
! sol, water. — The hydrochloride and sul- 
' phato are v. e. sol. water. — Pier ate. [212®]. 
' Straw-coloured lamina. 

(B.4; Py. l,3)-Tri-methyl-quinoliiie 

gH:CII .C.CMeiCH / 9 QAo\ Formed bv the 
, CH:CMe.C. N :CMe* Formed by the 

j action of H.SO, on the o-toluide of methylene 
j dimethyl diketone CHs.C 0 .CH.i.C(NC 7 Hj.CH| 
(Combes, C. B. 106, 145). Oil.— Platino- 
chloride [267®]. 

(B. 4 ; Py. 3, 4)-Tri-methyl-quinoUne tetra- 

^H;CMeSe;EuW Formed 
by the action of Mel on (B. 4 ; Py. 3)-di-methyl- 
qn incline tetrahydride (Doebner a. Miller, B. 16, 
2470). Colourless liquid. 

(Py.l, 2, 3)-Tri-methyl. quinoline 

[65°]. (286°). Formed by 

heating the anilide of di-methyl ethylidene dike- 
tone CH 3 .CO.CnMe.C(NC«H,).CH 3 with H^SO,, 
and separated by passing NH, through the diluted 
product (Combes, 0. B. 106, 144). — ^B'^H^PtClg. 
[215°]. 

Tri-methyl-quinoline OjjHjjN. (270®-280®). 
A by-product in the preparation of quinaldine 
from paraldehyde, aniline, and HCl (Doebner a. 
Miller, B. 18, 3352). — B'jjH*PtCl4,2aq: pale- 
yellow needles. 

(B. 1, 2, 4 ; Py. 8)-Tetra-mothyl-quinoline 

;o3o- 

by heating solid <|/-cumidine [63®] with par- 
aldehyde and HClAq at 105® (Doebner a. Miller, 
B. 17, 1710). Crystalline V. sol. alcohol and 
ether, ^ insol. water.— B'^HjCrjO, : long yellow 
needles. 

(B.‘2, 4; Py.l,8)-Tetra-methyl-quinoline 
CMe:CH.C«CMe;QH rsii.®! nnnnr \ 

CH:CMe.C. N iCMe* 3* 

Formed from acetone and «^-xylidine (Levin a. 
Kiohm, B. 19, 1394). White plates (from ether). 
L— B'HjSO,; [235® 242®]; needles, v. sol, water, 
m. sol. alcohol. — BTICI : white needles (by sub- 
limation). — B'jH^PtClg. — B'jHjjCrjjO, : orange 
needles, sl. sol. water. 

Tetramethylqulnoliue 0,|H,|N. (265®^27d®). 
Occurs in crude quinaldine, obtained from par- 
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C.H.<ESe;N®- 


ftldeliyde, aniline, and HClAq (Einhom, B, 18, 
8145). On oxidation with Cr0.^01| it yields an 
aldehyde 0„H„N0, crystallising from water in 
needles (containing 3aq), melting at 74° when 
hydrated and 102^ when anhydrous; it is oxidised : 
by ammoniacal AgNQ, to an acid orystallising ' 
in needles [224°]. 

Salt.— B'.APtCl,. 

JRe/erences.— A mido-, Chloro^, Nitbo-, and 
OZT-, HBTUYL-QUIKOLINES, and MeTHYL-DI* 
QUtNOLYIi. . 

(7).METHTL-IS(faTJIN0LlN£ OiAN t.e. 

(266° uncor.). * Formed by 
the distillation of either of the compounds 

S:co>NH “d 

dust (Le Blanc, B. 21, 2300). Liquid, not 
solidified at - 76°. — B'^H^PtCl,. [263-6°]. 
Brownish -red crystals.— B'CtfH 2 (NO.J,QH. [196°]. 
Slender needles. 

(a) . Methyl - isoqninoline 

One of the products got by distilling papaveroline 
over zinc-dust (Krauss, M. 11, 3G1. Oil. Volatile 
with steam.— BWHCl,liaq. [229°]. Orange- 
yellow pp.— P i c r a t e . [210°]. Light yellow pp. 
Derivative, — v. Chloro-methyl-isoooinolinb. 
METHYL-aUINOLINE-ACBYLlO ACID v. 
Methyl-quinolyl-acrylio acid. 

(Py, 3)-METHYL-QUIN0LINE (B.2)-CAItB. 
OXYLIC ACID Ci.HoNOa ue. 

oxylic acid, [269°]. Formed by the reaction of 
a mixture of paraldehyde, yj-amido-benzoic acid, 
and HOlAq (Doebner a. Miller, B. 17, 939). 
Formed also by oxidation of the corresponding di- 
methyl-quinoline (Schunck, B. 23, 2263). White 
needles, which may be sublimed. Sol. hot alcohol, 
V. si. sol. water. — HA'flCl aq ; long slender 
needles or small prisms. — (HA') 2 H 2 PtCla 4aq : 
raonoclinic tables. — (HA') 2 H,,Cr.O, : red needles, 
sol. hot water. — CaA'.^2aq: feathery crystals.— 
CuA'^Gaq : small plates.— Ag A' : sparingly soluble 
crystalline powder. — ’‘PbA'^: prisms. 

{Py, 8) - Meth^- quinoline (B. 3) - carboxylic 

Quinaldine in- 


... CH:CH.q.CH:CU 
CO-H.G ;OH.C. N :CMe’ 


carboxylic acid. [286°]. Formed by heating a 
mixture of paraldehyde, m-amido-benzoic acid, 
and HGlAq (Doebner a. Miller, B, 17, 941). 
Formed also by the oxidation of the correspond- 
ing aldehyde by Ag^O (Eokhardt, B. 22, 281). 
Formed also by oxidation of the corresponding 
di-methyl-quinoline (Bist, B, 23, 2262), and from 
the corresponding •amido-methyl-quinoline by 
Sandmeyer’s reaction (Bist, B. 23, 3486). Long 
silky needles which may be sublime^ Sol. 
alcohol, nearly insol. water. — HA'HGl aq ; 
small tables, si. buI. cold water. — (HA')2Br2PtCl„; 
monoclinio prisms. — (HA^AGraO, ; yellow 
needles, ▼. sol. hot, si. sol. cold, water. — 
GaA'22aq: sparingly soluble prisms.— GuA'^Saq: 
green tables. — ^AgA': crystalline pp. 

(Py, 8) -Methyl-quinoline (B. 4)-oarbozylicP 

•^^OH;o56;^.o!T:OMe* 0*^~*Wtneo-<iar6. 
oxylic add, [161°]. Formed by heating a 
mixture of o-amido-benzoic acid (26 g.), par- 
aldehy^ (18 g.), and HGlAq at 100° (Doebner 


a. Miller, B, 17, 943). Formed also hj oxidation 
of 4he corresponding di-methyl-qmnoline (B. 
Meyer, B. 23, 2269). Colourless needles (con- 
taining Jaq), V. sol. h^t water and alcohol* 
Split up by heat into CO, and quinaldine.-^ 
HA'HGl : concentric tables, v. sol. water.— 
(HA')..JH2PtCl6 2aq : large red prisms, sol. hot, 
si. sol. cold, water. — CuA', l^aq: small dark- 
green needles. — amorphous pp., changing 
into slender needles when heated with water tof 
a long time. 

(B, 4) - Methyl - quinoline (B. 1) - carbozylio 

ana-carboxylic acid. [286°]. Prepared by 
heating the corresponding di-methyl-quinoline 
with dilute UNO, at 170° (Lellmann a. Alt, A. 
237, 310). White powder. Yields (B. 4)-meth>i- 
quinoline on distillation with lime. A solution 
of its ammonium salt gives a dirty-green pp. 
with FeS04, a light-green pp. with CUSO4, and 
a white pp. with lead acetate. 

Salts. — HA'HGl aq : silky needles. — 
(HA')2H2PtCl4 6aq : yellow needles.— 
(HAO^H^PtGl,, 2aq : needles.— (HA') APtCl*. — 
CaA'2 : crystalline pp. 

{Py. 3) -Methyl-quinoline {Py. 1) -carbozylio 
acid . Aniluvitome acid. 

[242°]. 

Formation.-- I, By boiling a mixture of 
aniline and pyruvic acid with water; or by 
boiling anilpyruvic acid with water. In this 
reaction CHa.GH.CH.CO.COjjH may perhaps be 
assumed as an intermediate acid (Bottinger, B. 
14, 90, 133; A. 191, 321).— 2. By oxidising 
{Py. 1,8) -di-methyl-quinoline with CrO, (Boyer, 
X pr. [2] 33, 411; Seitz, B. 23, 2257). - 8 . By 
heating isatin with acetone and dilute (5 p.o.) 
KaOHAq (Pfitzinger, J.pr. [2] 38, 632). 

Properties.- Laminto or needles (containing 
aq) ; sol. water and alcohol, v. e. sol. dilute 
acids. Tastes bitter. 

Reactions.-— \. Yields quinaldine on disUlla* 
tion with lime (Kiisel, B. 19, 2240). — 2. Oxidised 
by KMnO, to pyridine tricarboxylic acii — 
8. Bromine in chlorofonn forms an oily addition- 
product, which gives up all its bromine on treat- 
ment with boiling water (BSttinger, B. 16, 2357). 

Salts.— HA'HGl aq: needles; loses its HCl 
when treated with cold water. — (HA')2H2ptCla 2aq. 
— H A'lIBr 2aq.- -BaA', aq.— AgA' : small plates. 

{Py. 2) -Methyl-quinoline {Py. 3)-carbozyUo 

acid [144®]. Formed by 

oxidation of {Py. 2, 3) -methyl-ethyl-quinoline 
(derived from aniline and propionic aldehyde) 
with CrO, and H2SO4 (Doebner a. Miller, B, 17, 
1715 ; 18, 1641). Long silky needles or mono- 
clinio prisms (from ether- alcohol! ; sol. hot water 
^nd alc^hdt. Split up at 160° into CO, and 
(Py. 2)-i»ethyl-quinoline.— CuA', ; si. sol. water. 

{Py. 8) -Methyl- quinoline {Py. 2) -carbozylio 

acid Quinaldine carboxylic 

^id, [234°]* Formed by saponification of ita 
ether, which is produced by the action of o- 
amido-benzoio aldehyde on an alkaline aqueous 
solution of acetoaoetic ether (Friedl&nder a. (}5h- 
/ing, B. 16, 1836 ; B. 19, 87). Formed also bv 
*oxidising {Py. 2, 8)-di*methyl-qainoline with 

002 
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ohromio aoid (Rohde, B. 22, 267). Ooloarless 
needles, si. sol. water, m. sol. alcohol. SpliVup 
on fusion into CO, and quinaldine. 

Ethyl ether EtA'. [71°]. Long white 
needles, insol. water. May be distilled. — 
(EtA^jl^tOlf 2 aq : sparingly soluble yellow 
needles. * 

Methylo-iodide of the ethyl ether 
EiA'Mel. [206®]. Orange needles, si. sol. cold 
water and alcohol, v. sol. hot water. Ag ,^0 con- 
verts it into the oxide (EtA'Me).^O, an amorphous 
pp. which, when freshly prepared, is sol. benzene 
and chloroform, insol. water, alcohol, ether, and 
ligroin ; after a time it becomes insol. benzene 
and chloroform. The oxide decomposes when 
heated between 180° and 240°. HCl converts it 
into EtA'MeCl, which yields (EtA'MeCljaPtCl*, 
crystallising in golden plates [217°]. 

(Py, 1) -Methyl-quinoline (B. 2 ) -carboxylic 

seid °°*hc:Ch!c!^N *:CH' p-carb- 

ovsyUe acid. [250°-270°]. Obtained by oxida- 
tion of the corresponding di-mcthyl-quinoline by 
chromic acid mixture (K. Daniel, B. 23, 2264). 
Btellate groups of needles. Yields lepidine on 
distillation with soda-lime. 

Methyl-quinoline carboxylic aoid Cj^HyNO^ 
As. OaH,(0,HMeN.CO,H). [190°]. Formed by 
oxidising the fraction 275°-285° (? di-mcthyl- 
quinoline) of the product of the action of aniline 
on a mixture of isobutyrio aldehyde, mcthylal, 
and HCl (Von Miller a. Kinkelln, B. 20, 1940). 
Small crystals, m. sol. water and alcohol ; gives 
off CO, on fusion. 

(Py. 4)-Mothyl.quinolino tetrahydride (B. S)- 
earboxylioaoid 

gH:CH.g.CH,.CH, 

CO^.C ;CH.C.NMe.CH,. 

KairoUne m-carboxylic acid. [164°]. Obtained 
by heating quinoline tetrahydride (B. 3) -carb- 
oxylic acid with Mel at 160° (Fischer a. KOrner, 
B. 17, 766). Needles; si. sol. water, v. sol. 
alcohol. 

(Py. 4) -Methyl-quinoline tetrahydride 
{Py. l).c«»SoxyU« aoid . 

MethyUtetrahydro-cinchonic acid. Formed by 
heating the hydrochloride of quinoline tetra- 
hydride (Py. l)-carboxylic acid with MeOH and 
Mel at 100°, and decomposing the resulting salt 
with AggO fWeidel, M, 8 , 66 ). Crystallises from 
cold alcohol in large prisms (containing 2 aq) ; 
y. sol. water and alcohol, nearly insol. ether. 
Beduoes warm ammoniacal AgN 0,. Decomposes 
on distillation, yielding an anhydride C^H^^N^Oj,, 
which is a colourless oil (298° at 744 mm.), insol. 
ether, alcohol, and dilute acids, and is converted 
by heating with HClAq at 160° into MeCl 
and quii^oline tetrahydride (Py. 1) -carboxylic 
acid (Weidel a. Hazura, M. 6, 643). On heating 
the anhydride with aqueous KOH it*i 8 converted 
into * homohydrocinchonio acid’ 0„H„NO„ 
which crystallises in pearly leaflets [126°], insol. 
water, sol. alcohol and ether, and forms a hydro- 
chloride 0„H„N0,HC1 aq, crystallising in t^i- 
metric prisms (a:&:c » *93:1:2*07) ; and a methylo- 
iodide 0„H„NO,MeI aq, forming monoolinic 
crystals ; converted by Ag^O into C|,Hi,MeNO.,aq, 
4>iystalli8ing in glittering prisms, v. e. sol. water. 

Salts.— The metalho salts are extremely 
dcltciuescent. — HA'HOl aci : lar^e monoolihio 


crystals.— (HAQAPtOl, : large orange ciystala, 
— ^HAOBHaq: large monodinio eiystais. 

(B. 2; Py. Bj-Di-methyl-qulnoUne (Py. IL 

[262°]. Formed by the aefion of aqueous NaOH 
on a mixture of jp-methyl-isatin and acetone 
(Pfitzinger, /. pr. [ 2 ] 88 , 684). Shining plates 
(from water). 

r (B. 4 ; Py. 8 ) -Dimethyl-quinoline (B.2)-oarb- 
ozylio acid 

CO,H.g :CH .<JCH;gH 
^ CH:CMe.O. N:CMe * 

Formed by oxidising (B. 2, 4 ; Py. 8 ) -trimethyl- 
quinoline with CrO, and dilute H,SO^ (Panajo- 
toff, B. 20 , 88 ). Needles (by sublimation); sL 
sol. water and cold alcohol. On distillation with 
lime it gives (B. 4 ; Py. 3) -di -methyl-quinoline. 

Salts.— (HA'),H,PtCl„4aq : orange needles, 
—BaA’,: yhite needles, v. sol. water. — ^AgA'aq: 
amorphous precipitate becoming crystalline.— 
[ 221 °]. Yellow needles ; si. soL 
water, v. sol. alcohol. 

(Py. 2, 3)-Di.methyl-quinoline (B, 2)-oarb- 
oxylic acid CO^.C:CH.C.OH;CMe .o. 

^ ® hC:CH.O. N :CMe' -*• 

Formed by oxidising (B. 2 ; Py. 2, S-tri-methyl- 
quinoline (Miller a. Ohler, B. 23, 2268). Silky 
jieeillcs, si. sol. water and alcohol. Gives on 
distillation (Py. 2, 3)-di-metliyl-quinoline [ 68 °]. 
— CuA', aq. 

(Py. 3)-Methyl.quinoline (B. 2 ; Py. l).di. 

Formed by heating jj-amido-benzoic aoid (30 g.) 
with pyruvic acid (20 g.) and aldehyde (12 g.) in 
alcoholic solution on a water-bath (Von Miller a. 
11. Meyer, B. 23, 2262). White powder, insol. 
alcohol and other solvents. Cakes together at 
160°. Gives quinaldine on distillation with 
lime. — CuA'g ; green crystalline pp. 

(Py. 3).METHYL.QUINOLINE IB. 8)-CABB- 
OXYLIC ALDEHYDE 0,,H«NO U. 

CH:CH.C.CH:gH ^ 0,01 i, 41 . 
COH.C :CH.O.N:CMe* P^^Pa^d by 

adding KMnO, to a dilute solution of sodium 
methyl-quinolyl-acrylic aoid covered with benz- 
ene and frequently shaking (Eckhardt, B. 22, 
277). Slender hair-like crystals (containing 
U aq I). Melts at 61° when anhydrous and 78° 
when hydrated. V. sol. dilute HClAq, si. sol. 
acetic acid, v. sol. alcohol, ether, and benzene, 
m.* sol. ligroin and hot water. Volatile with 
steam. Reduces ^lamoniacal AgNOg. Gives a 
crystalline sulphite, and a red colour with 
phenyl-hydrazine acetate. Ag^O oxidises it to 
the corresponding carboxy^o acid [286°]. On 
heating with raethyl-quinoline and ZnOl, for 
2 hours at 160° ityieldsaoondensation-produot 
[69°j. ^ 

S a1 1 8 . — B'HOl ! pale-yellow needles. — 
B'HjPtClj. [ 211 °]. Triolinio crystals (from 
alcohol containing Hd). — B'0«H,(NO,).OH, 
[182°]. Needles, blackening tit 174°. 

Phenyl-hydratide The wit 

0 | 7 H,jN,HC 1 separated as oriok-red hair-like 
crystals on adding a hot solution of phenyl- 
hydrazine hydrochloride to a hot solution of the 
base in HClAq. In presence of H^O^ihe salt 
(0„HnN,),(a^SOJ,9aq separates in small brick, 
red needles. 
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(ly. 8)-Xet]iyl-qiiiAoline JB. 2 )-carBox 7 lid 

0£[0*Q sOHcQcOHiQH rinA^i 
aldeiiyde OH:OH.O. N lOMe* [lOo®], 

Formed by oxidising the corresponding methyl- 
quinolyl-aorylio acid with EMnOi, accompanied 
by agitation with benaene (Miller a. Kmkelin, B. 
18, 8237). Needles (from water) ; m. sol. ligroln 
and hot water, v. e. sol. alcohol, ether, benzene, 
and acids. On heating with quinaldine at 150° 
it Torms OjHBN.CHiCH.CBHjNMe, a yellow in* 
soluble substance ^ melting above 800°. — 
B'gHgPtClf 2aq : orange prisms. 

Phenyl-hydraBtde [160°]. 

Golden prisma (from alcohol). 

(B. 2, d)-Dl-methyl-quinolin0 (Py, 8)-oarb. 

oiAaiivAtt QMeiCH .Q.CHtQH riovoi 

oxyho aldehyde ;OMe.O. N ;C.CHO* J* 

Formed by oxidising (B. 2, 3)-di-methyl-quinolyl- 
acrylio twid with KMnO^ (PanajotoiT, B. 23, 
1471). Yellowish plates, v. sol. alsohol and 
ether, si. sol. water. Sol. acids; in^l. alkalis. 

Tri-methyl-quinolino carboxylic aldehyde 
0„H„N0. [101*6°]. Formed from tetra-methyl- 
quinoline (derived from paraldehyde, aniline, 
and HCl) by treatment with CrOaClj followed by 
water (Einhorn, B. 18, 3144). Crystallises from 
water in needles (containing Saq) which melt at 
74°. When anhydrous it melts at 101*6°. It 
reduces ammoniaoal AgNO,, forming a mirror. 
It yields an oxim [203°] and a phonyl-hydrazide 
[207°]. 

METHYL.QITINOLINE MEBCAFTAN v. 

MBTUYIi-QOINOLYli MBBOAPTAX. 

• (B, 2).METHYI.-QXIIN0LINB (B. 4).8trL. 
FHONIO ACID 0,oH.NSO,i.s. 

aoid. Formed by boiling a mixture of 7)>toluidine 
sulphonio acid, nitrobenzene, glycerin, and 
H^SO^ (Fischer a. Wittmack, B. 17, 441). 
Formed also by the sulphonation of (B. 2) -methyl- 
quinoline (Herzfeld, B. 17, 1652). Colourless 
plates, el. sol. boiling water. — KA' : v. sol. water. 
— BaA', (dried at 130°): amorphous, si. sol. 
water. 

(B. ^-Methyl-quinoline (B.l)-snlphonlo acid 
oiicile Obtained by heating o- 

toluidine sulphonio acid CsH,Me(NH2)SOgH 
[1:2:4] with glycerin, nitrobenzene, and H^SO^ 
(Herzfeld, B. 17, 904). Formed also by sul- 
phonating (B. 4) -methyl- quinoline (Herzfeld, B. 
17, 155(D. Flat prisms (from water!; v. sol. 
water. — 1^': long soluble tables.— BaA',: soluble 
trimetrio tables. 

(B. 4)-Methyl-quinolixie (B.2)-8ulphonio acid 
ronned by heating 0- 

toluidine sulphonio acid OgHgMe(NH|]SOgH 
[L2:5] with glycerin, nitrobenzene, and, H^S04 
^erzfeld, B. 17, 908). Colourless sparingly 
soluble prisms. 

(Py. 8)-MethyLqnlnolitto (B. 9)-snlphonio 

BU^honie acid. Formed in small quantity iif 
the 8niphonatio]i of quinaldine. Pmpared by 
heating amido-bensene p- sulphonio acid (100 pts.) 
ivith paraldehyde (80 pts.) and HOI (100 pts.) for 
9 hourson the water-bath (Doebner a. Miller, B. 
17, 1708). .BmaU monoolinio crystals, t. sol. hot 


water. On fusion with EOH H yields oxy- 
mefUiyl-quinoline [218°]. 

{Py. 8)-Methyl-quinolin6 (B. 4)-sulphonio 

CH:0(^0.,H).a^: CMe’ 

phonic acid. Formed, in small quantity, in sul- 
phonating quinaldine (Doebner a. Miller, B. 17, 
1703). Long flat triclinio prisms, v. sol. hot 
water. On fusion with potash it yields oxy- 
methyl-quinolino [74°]. 

{Py. 8) -Methyl -quinoline (B. 1 or 8)-sul- 
Qn:C(S03U).g.CH:CH 
phonic aoid (;H:CH — - 0. N :CMo ** 

C(SO^):CH.O.^^:OMe' Q^’ina.ldine m-sriU 
phonic acid. The chief product of the sulplio 
nation of quinaldine (Doebner a. Miller, B. 17, 
1703). Glistening monoclinic prisms ; sel. hot, 
si. sol. cold, water. On fusion with potash it 
gives oxy-methyl-quinoline [234°]. Distillation 
with KCy yields the nitrile of the corresponding 
carboxylic acid (llichard, B. 23, 3488). 

(Py. l)-Mothyl-quiiioline sulphonio acid 

OgHg(SO,H) OH* sulphonic acid. 

Formed by heating * homohydrocinchonic acid* 
0,oH,NBO., with HgSO^ at 180° (Weidela. Hazura, 
M. 5, 652). Crystallises from water in thin 
plates (containing aq) ; nearly insol. cold, v. sol. 
hot water. 

(Py. l)-Methyl.qninoline (B. 2)-sulphonlo 
^omed by boat. 

ing lepidine (1 pt.) with (8 pts.) at 800° 

(Busch a. Koenigs, B. 23, 2680). Silky needles 
(containing ®aq), v. sol. hot water, — AgA' aq : 
white jelly, becoming crystalline. 

(Py. 1, 3) -Di-methyl-quinoline sulphonio acid 

0„H„NSO,«. O.H,(SO.H)<®®*®;gg^. Formed 

by Bulphonating the corresponding di-methyl- 
quinoline (Beyer, J. pr. [2] 38, 407). Tables^ or 
flat needles, not melting below 303°. On fusion 
with potash it yields oxy-di-methyl-quinoline 
[44°]. • 

(B. 1, 4)-Di-methyl-qumoline (B.2)-Bulphoiiio 

acid 

sulphonic acid. Formed by heating (B. 1, 4)-di- 
methyl-quinoline with fuming H28O4. Formed 
also from xylidine sulphonio acid by heating 
with nitrobenzene, glycerin, and HjS04 (NOlting 
a. Fruhling, B. 21, 3167).— KA': needles or 
plates, V. sol. water.— BaA', aq : plates, ▼. soL 
not water. — Ba A', 2aq. 

(B. 1, 4)-Di-inethyl-quinolin6 (B, 8)-sul- 

phonic add 

beating xylidine sulphonio aoid (derived from 
5?-xylenir sulphonio acid) with nitrobenzene, 
glycerin, 'and H;,S04 (NSlting a. Fruhling, B. 21# 
8166). Short white plates, si. soL cold water, y. 
sol. hot water and dilute acetic aoid. — EA'aq : y* 
eb sol. water.— BaA',aq: needles, T. sol* hoi 

^^^B. 2, 4)-Di-inetliyl-quinoline sulphenie aoid 
CgHMe,(S03H) (C»H,N). Formed by heating the 
corresponding di-metnyl-quinoline with fuming 
>H,S04 at 106° (Berend, B. 17, 2716). Minute 
needles (from alcohol-ligrofn). 
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(B. 2, 4 ; Py. 3)-Tri-methyl-qiiinoline (B. 1)« 
tvlplionio acid. Formed from the oorresponding 
tri-methyl>quinolme by heating with at 

125® (Panajotoff, B, 20, £6). Small yellow needles 
(from dilute HClAq), not melting at 260® : insol. 
cold water.-' BaA'jSaq : silky needles. ^ 
METHYL-aVINOLINlC ACID v. Mbthtl- 

PYBiniMB DIOABDOXTLIO ACID. 

HETHYL.QUINOLINIUM HYDBATE v. 
Methylo-hydrate of Quinoline. 

(Py. l).METHYL.(Pj/. 3 : B.8).DIQUIN0LYL 
yOMeiCH .CH:CH 
0,A.N. U C.H.^ ^ ^ .Jh* 

[188®]. Obtained by heating flavanilinc (10 pta.h 
with nitrobenzene (5 pts.), glycerin (30 pts.), 
and H^SOf (30 pts.) (Fischer, B. 19, 1030). 
Colourless crystals. Strong base. Its salts 
with xhincrgl acids have a splendid blue fluor- 
escence in dilute solution. 

Meihylo^iodide B'Mel: fine yellowish 
needles, easily soluble in water. 

Di.(Pj/. 3)-methyl-diquinolyl i.e, 

cL; N ^070] (above 

860®). Prepared by gradually adding paralde- 
hyde (90 g.) to a solution of benzidine (80 g.) in 
cone. HClAq (100 g.) at 100®. After heating for 
ten hours the product is dilated with water, 
treated with NaNO.^, boiled, and ppd. by KOH 
(Hinz, A. 212, 326). Slender white needles, sol. 
alcohol, benzene, and chloroform, si. sol. water 
and ether.— B''H2Pt01„2aq: light-yellow pp., si. 
sol. hot water.— B''2HN Os : small colourless 
needles, V. sol. water, si. sol. alcohol. — B^HjCr^O,: 
slender yellow needles, si. sol. hot water. 

Bi-xnethyl-diquinolyl C,oH,.N,aq [162®]. 
Formed by heating quinaldine with sulphur 
(Yon Miller, B. 21, 1828). Crystallises from 
ucohol in white needles (containing aq). Its 
piorate crystallises in needles. The platino- 
chloride forms needles, v. si. sol. water. 

Tetra-methyl-diquinolyl C^^o^s 
QH iCMsn. n IT r w /CMe:gH 
CMe: N n :CMe- 

•Teir€hfnethyl-diquinolyline, [232®], Formed 
by heating benzidine with acetone and oono. 
HClAq at 180® (Schestopal, B. 20, 2506). White 
plates, insol. water, si. sol. ether, v. sol. alcohol. 
When heated with benzoie aldehyde and ZnCl, 
at 180® it forms a compound crystallising from 
alcohol in yellow needles. 

S al 1 8. — B'^H^Clj. Needles, v. sol. water and 
alcohol.— B'^H^SO.. Needles (from water) or 
prisms (from aloonol).— B"H.JPtCla; needles. — 
B"HaCrjO, : needles, si. sol. cold water.— Pi- 
orate : insol. water and cold alcohol. — 
2HC1 : flesh-coloured needles, 
M6thyto-iodideB''UeJi^ [270®]# 
Ethylo-iodide B"Et.Jy [16¥1' 

(Py. 8)-H£THYL.aTriNOLYL-(B. if.ACBY5 
UO ACIDC„H„NO,ii. • 

C0,H.CH;CH.Q :CH.aOH:QH 
CH;CH.O. N :CMe 

Qunmldim-aerylie add. Obtained by heatings 
mixture of paTald6hyde(40g.),p-amido-cinnamio- 
acid hydrochloride (50 g.), and eono. HCl (50 g.) 
(Miller a. Kinkelin, B. 18, 8235). Small con- 
centric needles. Decomposes between 240® and 
250®. SoL hot alcohol, si. soL cold alcohol and# 

mrnvio.-m Tff.rr e,T«i (V.TilV , .nO TVTIMTTlT,(f^ t1(^. 


oxidised to methyl-quinoline oatboxylie aldehyde 
CpH|Me.CHO. 

Salts. — A^,H01 aq: easily soluble ooncen- 
trio prisms. — AH,HNO|aq: needles or prisms, 
si. sol. dilute HNO,. — (A'H,HCl)sPtCl4 2aq ; 
reddish-yellow prisms. »• 

(i^. 8)-Methyl-quinolyl (B. 8)-aorylie add 

0 H NO i.e gH:CH.Q.OH;gH 

*.*. co,H.CH:OH.O :CH.O. N :OMe' 
(246®]. Obtained by heating m-amido-oinna- 
micacid with paraldehyde #and oono. HClAq at 
160® (Eckhardt, B. 22, 272). Small white 
monoclinio pHsms (from alcohol), tending to 
become yellow ; si. sol. ether, chloroform, and 
petroleum -ether, m. sol. alcohol, benzene, and 
acetone. When heated above its melting-point 
a small sublimate of slender needles [223®] is 
obtained. KMnOi oxidises it to the correspond- 
ing methyl-quinoline carboxylic aldehyde. On 
warmmg svith chloral on the water-bath two 
compoundsiiare formed. One of these compounds 
0|2H^NOrCH.^.CH(OH)CCl, crystallises from al- 
cohol in prisms [201®], which dissolve in nitric 
acid with violet fluorescence, and which yield 
the salts OuHjjCljNOjHCl [over 300®] and 
AgCisHijCljNOj crystallising in slender needles. 
The other compound OjsH^sCljNjOj crystaliisM 
from alcohol in needles [128®] which dissolve in 
nitric acid with blue fluorescence, and which 
forms a salt CasHajCljN-^OsHCl [217®]. 

Salts .— HA^HCl aq : deliquescent trimetrio 
needles.— (HA')2H8ptCl4 2aq : yellow needles oi 
plates.— HA'HNO,aq: needles, sol. water. — 
HA'C4H,(N0J0Haq. [162®]. Bundles of 
slender needles, sol. alcohol, hot water, and 
HO Ac, si. sol. ether. — OaA'2 • slender needles 
(from water), y. sol. dilute HClAq and acetic 
acid.— AgA'2aq : minute crystalline lancelets.— 
AgA'4aq : needles. 

{Py. 3)-Methyl-qulnolyl.(B. 1 ?)-acryllo acid 
0„H,,N02. Formed on one occasion in the 
preparation of the preceding isomeride (£.)• 
Crystallises in yellowish monoolinio plates (oon- 
taining aq) [1^®] and in white crystals (oon- 
taining 4 EtOH) [204®]. Its ammoniaoal solu- 
tion, unlike that of its isomeride, is not ppd. by 
salts of Ba, Ca, and Mg. 

(B. 2, 4)-Di-methyl-(Pp. 8)-quinolyl-acrylie 
.. gMe:CH .Q.CHigH . 

:CMe.O. N :O.CH:OH.CO^ Formea 
by boiling the compound of chloral and (B. 2, 
4 ;P^. 8)-trUmethyl-qainoline with aqueous ]^CO, 
(Panajotoff, B. 20, 42). Yellowish needles, de- 
composing at 180®^ forming a product melting 
at 210®. 

H£THYL-aniNOLYI.A|[HOiriirM IODIDE 
V, MethylO’iodide of Quinoldib. 

{Py. l).METHYL-aUlNOLTL ETHYL SDL- 
PHIDB Pormed by treating 

methyl-quinolyl mercaptan with NaOEt and 
£tl (Boos, B. 21, 628). OU, volatile with steam. 
— B'2H2Pt01,Jaq.-B'HL [ 224 ®]. LongyeUow 
needles. 

* (Pp. 8)-Uethyl-quinol7l ethyl sulphide 

OA<^*JSlcMe. I®**]’ *"*“ “* 

dinm methyl-quinolyl merosptide anil Btl (B.L 
White neemeSiV. soL alcohol and etiier, insoL 
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MTBA - METHYI, . DlftUIHOlYIIKE «. 
TBIIU-lfBIUYL-SiqtllNOLm 

{Py. l).METHYL-(Py. 8)-OTIN0LYL MEE- 

CAPTAK 

by heating {Py- 8 , l)-oxy-niethyl-quinoline with 
P,Sb at 160®, extracting the product with HClAq 
and ppg, with water (Boos, i3. 21, G26). Brown- 
ish needles (from alcohol) ; insol. water, si. sol.^ 
cold aloohoh Boi* ether. Not attacked by 
hydroxylamine or phftnyl-hydrazine. oxi- 

dises it to a disulphide. NaOEt a^d EtI form 
methyl-quin olyl ethyl sulphide. 

(Py. 3)-Methyl-(Py. l)-quinolyl-mercaptan. 

OA<^i!^CM6- 

action of P,S, on (Py. 1, 3)-oxy-mcthyl-quinolino 
(Boos, B. 21, 628). Crystallises from water m 
plates (containing aq) ; v. sol. hot wator^ alcohol, 
and ether. With NaOEt and EtI it yields 
^,H,MeN(SEt) [66®]. 

Di-(Py. l)-methyl-di-(P2/. 3)-quinolyl disul- 

phidd .Q g. g. 0 : N 

[167®]. Prepared by oxidising the correspond- 
ing mercaptan with hydrogt n peroxide (Boos, B. 
21, 627). White plates (from benzene) ; v. sol. 
alcohol, ether, and benzene, insol. water and 
alkalis. 

(Py. 8) - METHYL - (B. 4) - aUINOLYL 
BHBNYL KETOKE OpHuNO i.«. 

SbV. aTicSe- 

[108°]. Colourless felted needles. Formed by 
boiling o-amido-benzophenone (1 pt.) and par- 
aldehyde (2 pts.) with dilute HjSOg (16 pts.) 
(Geigy a. Koenigs, B. 18, 2406). 

(P//. 3)-inethyl-(P. 2)-quinolyl phenyl ketone 
O^..CO.Q^:CH;Q;OH:gn^. [68’]. (above 

300®). Formed by adding paraldehyde (1 mol.l 
to a hot solution of yj-atnido-benzophene (1 mol.) 
in cone. HClAq and digesting the mixture on a 
water-bath (Hinz, A. 212, 323). Plates (from 
alcohol) ; v. sol. hot water, alcohol, and ether. — 
B'^HoPtOlfi 2aq ; needles. Melts at 110® when 
anhydrous. — B^H^Ci^O, : needles. 

Methylo -iodide B'Mel. [220®]. 

(B. 2)-METHYL-QXriN0XALINE CoH„Na *.e. 

CH^*Cn C N^H • Toluquinoxaline. (244® un- 

cor.). Obtained by the action of glyoxal on 
(I, 3, 4)-tolylene-diaminc, and purified by means 
of its compound with NaTISOa (Hinsberg, B. 17, 
321 ; A, 237, 336). • Liquid, turning yellow in 
air and light ; miscible with cold water, alcohol, 
ether, and benzene; less soluble in hot water. 
With tin and HClAq it gives a blue cojouring 
matter. Forms a dibromide OjH^BrjN^ crystal- 
lising from chloroform in needles, which blacken 
and decompose at 170°. — B'jHjPtOla : yellow 
needles ; si. sol. ^ter and alcohol. — B'jH30;^04. 
Needles [136°] ; el. sol. water. 

Compound with sod%um btsulphtifi 
B'(NaHSOs)2 2 aq: slender needles ; t. sol. water, 
m. sol. aloohol. , . , 

Ethylo-iodide BTOL Colourless crystals; 
▼. sol. water, sol. aloohol and chloroform. 
VorivaHvo 8 .—V» OHLORo-TOLuquiHoxALnnB. 


(B. 2 ; Qu. 2) - Bi - methyl - quinoxaline 

CH^SliaN-CMe • ‘ Methyl-Myl*»s^hu>xal. 
ine: [64®]. (268® unoy.). Formed by the 

action of ohloro-acetone (2 mols.) on an aqueous 
solution of (1, 3, 4)-tolyleno-diamine (Hinsberg, 

B. 19, 486 ; A. 237, 368). Formed also by the 
action of tolylene o-diamine upon methyl-glyoxal 
or its oxim, nilroso-acctono (Peohmann, B, 20, 
2544). White crystals, turning red in the air ; 

V. e. sol. cold water, alcohol, and ether. Ppd, 
from its aqueous solutiou on boiling or on adding 
KOH. Not affected by nitrous acid or AOj^O. — 

B' JLPtCL : yellow needles : si. sol. water. 

'. “ , . CMe:OH.Q.N:PMe 

Tri-methyl-qumoxahne gjj ;CH.O.N:CMe* 

[91®]. (271°). Formed by the action of di- 
methyl diketone (diacetyl) on (1, 3, 4)-tolylem.- 
diamine acetate (Peohmann, B. 21, 1414). Hexa- 
gonal crystals (from ligroin). 

Tetra-inethyl-diquinoxaline, so called, 

K;8;CH:6:S- ^boveSOO^. Obtained 
by warming tetra-amido-benzene with excess of 
di-methyl diketone CH3.CO.CO.CH3 (Nietzki a. 
Miiller, B. 22, 444). Beddish star-shaped plates 
(from aniline). Nearly insol. water, alcohol, and 
ether. Its solution in cono. H^SO^ is bluish- 
green, and becomes blue on dilution. 

METHYL-QTJINOXALINE DICAEBOXYLIC 
• CMeiCH.g.N ig.COaH 

ACID OnHgN^O^ %.e. qjj .ch.C.N tC.COaH' 

Tolitqmnoxaline dicarhoxylic acid. Prepared 
by the action of an aqueous solution of (1, 3, 4)- 
tolylene-diamine on sodium di-oxy-tartrate (carb- 
oxytartronate) at 80® (Hinsberg, A. 237, 363). 
Colourless'^eedles or prisms ; v. sol. water, v. si. 
sol. benzene. When crystallised from water its 
molecule contains Jaq. The anhydrous acid de- 
composes at 130® into COj and a mono-carboxylio 
acid. SnClf forms a compound crystallising in 
dark -green needles, si, sol. water. 

METHYL-aUINOXYL v. (Py. 1).Oxy-mbthtl- 

QTJINOLINE. 

METHYL-EESOECIN v, Orcin. 
Di-methyl-resorciu v. Di-meihyl derwaiivo 
of Bksorcin. 

Tri - methyl - resorcin 0,H(CH3)3(OH), 
[1:3:6:2:6]. Di-oxy-mesitylene. Mesorcin. [160®]. 

(276® cor.). V . ^ V 

Preparation, — Nitro-mesidine, obtained by 
partial reduction of di-nitro-mcsitylcne, is treated 
with HNO.^ and converted into nitro-mesitol ; by 
reduction of this and treatment again withHNO, 
mesorcin is obtained (Knecht, B. 16, 1376). 

Properties. - White plates : si. sol. cold water 
May bo sublimed. Beducos ammoniacal AgNOg 
in the cold. By Fe^Cla it is oxidised to oxy- 
isoxyloquinone. Heated with ^SOi it^ gives a 
substance whose alkaline solution is pink with 
hn intoi^e {;reen fluorescence. 

Di-dcetyl derivative 03H,3(OAc)8. [68°]. 
(805® cor.). 

METHYL-EOSANILINE8 v, Mbthyl-tbi- 
miido-di-phrnvl-tolyl-carbinolb. 

Methyl - pararosanilines v, MsTHrii - tri- 

AMIDO-TBI-PHBNYIi-CATIBINOLB. 

DI-METHYL - EOSIMDOLE 
O.H,0< ^n* K (»). [o. 870-]. Forraea 
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together with benzoyl-methyl-indole by heating 
methyl-indole (methyl-ketole) with behzoyl 
chloride and ZnCl... Also formed by oxidation of 
the lenco- compound benzylidene-methyl-indole. 
Amorphous yellow pp., v. sol. alcohol and ether; 
or yellowish-red prismatic crystals, sl.sol.plcohol, 
▼, si. sol. ether. The amorphous modification is 
eonycrted into the crystalline by long boiling 
with water. It dissolves in acids and in alcoholic 
NaOH or KOH with a red colour. Its salts are 
red dyestuffs closely resembling rosaniline. By 
zinc-dust and NH, it is reduced to bet^.ylidene- 
methyl-indole [248®].—B'H01 : small metallic 
green crystals ; si. sol. water (Fischer a. Wagner, 
B. 20,816). 

METHYL SALICYLIC ACID n. Oxx-toloio 
ACID and the Methyl derivative of o-Oxt- benzoic 
Aan. 

METHYL-SALICYLIC ALDEHYDE v. Methyl 
derivative of o-Oxy-benzotc aldehyde. 

DI-HETHYL-SELENAZOLE o. SELXNinu, 
OBOANIC COMP OUNDS. 

METHYL-SELEKIDE v. Selenium, organic 

COMPOUNDS. 

METHYL SILICATE 04H,,Si04 t.c. Si(OMe)4. 

S . S.G. « 1*0589. V.D. 6*38 (calc. 6*26). 

ed by the action of SiGl4 on dry methyl 
alcohol (Friedel a. Crafts, A, Ch, [4] 9, 32). 
Colourless liquid with fragrant ethereal odour ; 
m. sol. water, the solution depositing gelatinous 
silica when kept for a month. When heated with 
SiOL in various proportions it gives rise to the 
compounds ClSi(OMc)„ (116®), S.G. A M96. V.D. 
6*68 (calc. 6*42); Cl,Si(OMe)2, (c. 100®), S.G. » 
l-260' V,D. 6*66 (calc. 6-67); and Cl,Si(OMe), 
(0. 84®), V.D. 5*66 (calc. 6*73). 

Eexa-methyl diailicate Me^Sl^O,. (202®). 
S.G. A 1*144. V.D. 9*19 (calc. 8*93). Formed 
when, in the preparation of Me4Si04, the methyl 
alcohol is not quite dry. Formed also by heat- 
ing Me«Si04 (2 mols.) with water (1 mol.) and 
methy l alcoh ol. 

lUTHYL-STIBIHE u. Antimony, Compounds 
with org anic radicles, vol. i. 293. 

METHYL • 8TILBAZ0L v, Stybyl-methyl- 

PtBIDIN B. 

METHYL-STILBENE u. s-pHBNYn-TOLYL- 
BTHYUBNE. 

Di-methyl-stilbene u. Di-tolyl-ethylbne. 
Tatra-methyl-stilbene v. Di-xylyl-ethylbne. 
METHYL-STBYCHNINE o. Strychnine. 
METHYL-STYBENB v. Tolyl-acbtylenb. 
METHYL 8TYEYL KETONE v. Styryl 

METHYL KBTORE. 

METH7L-8DC0INIC ACID v, Pyrotartario 
Aon>. 

t£.Di.methyl*8ucciiiio acid C.H.qOi t.e. 
CIOjH.0H*.0Me^.OO8H. Jsoadipic acid. Isobu- 
tane dicarhoxylic acid. Mol. w. 146. [140®]. 

H.O.T. 671,400. H.O.p. 671,700. H.P. 237,300 
(Stohinann, Eleber, a. Langbein, *J,jer, [2] 46, 
212 ). , . ^ . 

1. From its imide, which is 
formed, together with di-methyl -maJonamio acid, 
by ozi^sing mesitylio acid OgH,gNO, with 
KMn04 solution (Pinner, B. 16, 682). ~ 

2. By boiling with HClAq the isobutane tricarb- 
oxylic ether 0O|Et.CMe^CH(CO2Et)y obtained 
by the action of a-bromo-isobutyrio ether on 
sodio-malonic ether (Leuckart, B, 18, 23604 

?? TClAPli. tlvIfT/fi tViTT Ihef'iftT'.TPl/'T 


the corresponding isobutane trloarboxvlio MM 
(Barnstein, A, 242, 188).-^8. By enddi^g ^th 
ohromio acid mixture the terpene obtained 
from oopaiva balsam (Levy a. Engldnder, A. 242, 
192).— 4. By oxidising tropilene 0,HgWith nitric 
acid (S.G. 1*88) (Ladenkurg, A, 217, 189).— 6. 

By heating its nitrile (obtained from isobutylene 
bromide and KCy) witn HGlAq at 160® (Hell a. 
Rothberg, B. 22, 1740). 

Properties.— Thick colourless prisms (from 
benzene), crystallising fr^m water in efflores- 
cent monoclinio forms ; aihio « 2*029:1:1*191 ; • 

a = 118® 36' ;‘i9 = 96® 16' ; y - 101®. V. sol. water, 
alcohol, ether, and acetone, v. si. sol. chloroform 
and ligroln. At about 186® it splits up into OOg 
and its anhydride. 

Salts.— KHA"24aq: small prisms (P.).— 
KHA"6aq (B.).— NaHA^S^aq. Monochnic 
! prisms ; a:b:c - 1*8365:1:4*1801 ; B = 90® 43' (L. a. 
E.).— N&A"llaq*. needles, v. sol. water. — 
NH^HA^r- (NH4)gA". — BaA" 2aq (B.). — 
BaA" 2 Jaq : monoclinio plates ; a:b:e » 1*6012 
1:1*790; 3 « 97® 26'. SI. sol. hot, m. sol. cold, 
water, insol. alcohol (L. a. E.). — CaA"aq! 
minute plates, si. sol. water, insol. alcohol.— 

— GdA" 6aq. — CuA" 2aq. — PbA" aq. — AggA" 2 
white pp., V. si. sol. water. 

Methyl ether MOjjA": (200®). S.G. 
1*0668. 

Ethyl et/ierEt^A". (216®). 1*0134 

(B.) ; H *9976 (L. a. B.). 

Anhydride pn (MS*) 

(B.),(220”)(L.aE7.-° 

Chloride G,H,Me,(OgOgCl,). (201®) (B.); 
(193®) (L. a. E.). Formed by heating the acid 
with PClg at 125®. Reacts with phenyl-hydraz- 

ide, forming the compound Q^*[QQ^N.NHPh 
[182®], which yields a nitrosamine [76®]. 

Imide [^06^. PornMd 

from the chloride and NHg. Plates (from ether). 
Yields OgHgKNOg2Jaq, crystallising in prisms, 

V. sol. alcohol. 

Nitrile CN.GHyCMeg.ON. Isobutylene 
cyanide. (219® ). Formed by leaving a mixture 
of isobutylene bromide and alcoholic KOy to 
stand for two weeks, beating to 140® to expel 
alcohol, and extracting the residue with ether 
(Hell a. Rothberg, B, 22, 1740). Clear liquid, 

V. sol. water. 

dnti-A-di-methyl-sucoinio acid GgHigOg i,e, 
C02H,CHMe.CHM8.CO,H. MaleXnoid d*- 
methyl succinic acid. Butane dicarhoxylic acid, 
[120®] (0. a. R.; H. a. B.; B. a. V.); [124®] 
(Z.). B. 80 at 14®. • 

Formation. — 1. Together with the isomerle 
‘ para* or fumaroid acid [194®] by r^uction of 
di-m^hyl-maleic acid (Otto a. ROssing, B. 20, 
2736).— 2, Together witn the isomeric acid [194®] 
by heating withHOlAqthemixtureof ^eir ethers 
obtained by adding a-bromo-propionio ether to 
an alcoholic solution of a-oygno-propionic ether 
and NaOEt (Zelinskv, B. 21, 8160).— 8. A mix- 
ture of the ethers of the two isomeric s-di-methyl* 
succinic acids is also formed, with other bodies, 
when a-bromo-propionio ether is heated with 
finely-divided silver (Hell a. Bothberg, B. 22| 
60)«— 4. The mixture of * anti- * and * paia ' di« 
^.ethvl-iirocinic acids is iJso formsd h^rdio- ^ 





Ijtifl of butano trioarbozylio aoid derived from 
sodium methyl-malonio ether and a-bromo-pro> 
piotiio ether (Leuckart, B. 18, 2846; Bischofl a« 
Voit, B. 22, 889). — 6. From its anhydride, which 
is formed, together with the anhydride of the 
fumaroid isomeride, ky heating the fumaroid 
aoid [194^] for several hours at 200*^ (Bisohoft 
a. Volt, B. 23, 641). 

Prryerfisa.— Concentrically grouped prisma- 
tio needles, more sol. hot than cold water, v. sol.* 
ether, alcohol, aoetoms, and chloroform, si. sol. 
OS2 and benzene, almost insol. ligroin. A neu- 
tral solution of its ammonium saft gives a yel- 
lowish-red pp. with FeClg, a greenish-blue pp. 
with cupric sulphate, but no pp. with salts of 
Ba, Zn, Mg, Co, and Ni. Bromine at 180° con- 
verts it into di-methyl-maleic aoid [96°]. 

Salts.-~CaA''2aq: crystalline powder, si. 
sol. cold water. — BaA" 3aq : thin plates, si. sol. 
water.— Ag^A'^: white crystalline pp. • 

MethyUtherUe^". (200°). I^om Ag^A" 
and Mel at 100°. Oil, with pleasant odour 
(Zelinsky a. Krapivin, B. 22, 646). 

Ethyl ether Et A". (222°). S.G. g 1*0218 ; 
V 10072 (Z. a. K.) ; 'if 1*0316 (B. a. V.). H.C. 
1,296,860 (Ossipoflf, C. B. 109, 224). Oil, decom- 
posed by heat into the anhydride and ELO. 

Ohfortds (186°-197°J. 

^’«*‘** &:00>NH. [106»](B.a.V.): 
[110°] (Z. a. K.). Obtained by distilling the dry 
ammonium salt in gaseous NH,. Stellate groups 
of prisms (from dilute alcohol) or thin needles 
(from benzene), v. sol. water, alcohol, benzene 
and chloroform, si. sol. ether, v. si. sol. ligroin. 
reconverted into the aoid [120°] by alkalis. 

Anilide CONHPh.CHMe.CHMe.OONHPh, 
[222°]. Formed from the chloride and aniline. 
Needles (from alcohol). 

Phenyl.imide [14fl»]. 

Formed by heating the aoid (1 mol.) with ani- 
line (2 mols.) till the aniline begins to distil. 
Blender needles, v. sol. alcohol, ether, and benz- 
ene, si. sol. water. 

Anhydride [87»]. When 

formed by heating the ‘ anti * acid to 200°, it 
yields only the * anti * acid again when heated 
with water ; but when formed from the ‘ para ’ 
acid by like treatment the product (a mixture of 
anhydbrides?) yields a mixture of 'para’ and 
* wti* acids, the amount of the latter increasing 
with the duration of the heating. Formed also 
from the * anti * aoid by heating with AoCl. In 
all oase')^ it melts at 87°. When heated with 
bromine in ohlorofoxn at 90° it yields di-methyl- 
malelo aoid. 

* Para ’-s-di-methyl-suoeinio aoid C2H,,04».«. 
Me0H(C02H).CHMeC02H. Fumaroid variety 
of B^’-methyUsuccinio acid, Isoadiyio acid. 
Bydro^odnchonic acid, [194°] (0. a. B.); 
(B. a.V.). (192°) (Z.). H.F. 288,000. H.C.v. 
670,700. H.C.p. 071,000 (Stohmann, Kleber, a. 
Langbein, J,pr. [2] 40, 212). S. 1 at 22°. 

Formation, — 1. By heating a-bromo-pro-* 
pionio aoid with reduced silver at 166° (Wisli- 
eenus, B* 2, 720; ef. anft-Di-uBTHTL-sucoiNto 
Aoxn, Fomatum 8). — 2. By boiling (a/3)-di- 
metkyl-aoetyl-suooinio ether with cone, alco- 
holic KOH (Hardtmuth, A. 192, 148).— 8. By 


boiling an aqueous solution of sodium di-methyl- 
maldate with sodium-amalgam (Weidel, A, 173, 
109 ; M, 8, 612). — 4. From its amide which is 
formed by the action of NH, on an oily product 
of the action of bromine on a solution of cyano- 
ethine in dilute H2SO4 (E. von Meyer, J, pr, [2] 
26, 368^ — 6. Together with the isomeride [120°] 
by the reduction of di-methyl-maleic anhydride 
by HIAq at 220° or by sodium-amalgam (Otto 
a. Beckiirts, B. 18, 838 ; Otto a. Bossing, B. 20, 
2736). — 6. By heating cyano-di-methyl-sucoinio 
acid wit^ HClAq (Zelinsky, B. 21, 3166).— 7. To- 
gether Wh the ‘anti* isomeride, by all the 
modes of formation described above for that 
acid.— 8. By heating the ‘anti* isomeride for 
several hours with cone. HClAq at 180°-190° 
(Bischofl a. Voit, B. 23, 643). 

Properto.— Small triolinic needles (from 
alcohol), si. sol. water, m. sol. alcohols On*neat- 
ing at 200° it yields a mixture of its anhydride 
and that of the ‘ anti * acid ; after several hours* 
heating it is almost wholly converted into the 
anhydride of the ‘anti* acid. Its neutral solution 
is ppd. by FeClj, CUSO4, BaCl^, and lead acetate. 
On treatment with bromine it yields di-methyl- 
male'ic acid. 

Salts.-NH^HA" (dried at 100°). Mono- 
clinic prisms, v. sol. water. — CaA" 2aq : prisms 
(Bischoff a. Bach, A. 234, 76).— CaA"aq (Z.). — 
CaA"linq (W.). Monoclinio needles.— SrA", — 
BaA"4aq.--PbA". — PbA"Aaq.* short prisms.— 
CuA".— AgA". 

Methyl ether Uo.,k", (199°). Oil (Zelin- 
sky a. Krapivin, B. 22, 660). Yields the acid 
[192°] on saponification. 

Ethyl ether Et., A". (220°). S.G.gl*018; 

1*002. H.C. 1,303,670. Oil, with pleasant 
odour. Yields on saponification a mixture of 
the acids [120°] and [192°]. 

Chloride (186°-197°). 

[78^. Ftomthe 

ether and NH,. Crystallises from benzene. 
Yields only the ‘ para ’ acid on saponification. 

AniZidc MeCH(CONHPh).CHMe.CONHPh. 
[235°]. From the chloride and aniline. Needles, 
sol. ether and HO Ac. Yields only the * para * 
aoid on saponification . 

Phenyl.imide 

[126°]. Formed by heating the acid with ani- 
line. Caustic potash converts it into a mixture 
of ' anti ’ and ‘ para ’ acids. 

Anhydride 

Formed from the aoid and AcCl. May be re- 
converted into the original aoid. By heating 
the ‘ para * acid to 180°-196° a mixture of anhy- 
drides [87°] is formed, which yields on saponifica- 
tion a mixture of ‘ anti* and ‘ para * acids. 

• Derimti ^ e * — w. Di-oiiloro-di-mbthil-buo- 

OINIO ACifi. 

Tri-methyl-suooinio aoid 
OO^.CHMe.CMe,.CO,H. [105°]. EUcfricaX 
conductivity : Bischofl, B. 23, 1466. Formed bjr 
the hydrolising action of H^SO, on pentane tri- 
carboxylic ether obtained from sodium methyU 
malonio ether and a-bromo-isobutyrio ether 
pischoff a. Mints, B. 23, 649). Yidds an an- 
iiydride melting between 67° and 82°. 

This acid is probably identical with f-di- 
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meth jl-glutario ftcid (Bisoboff a. Janxi8nicker,B. 
23, 3403). 

Tetra-methyl-snooinio acid CgH,404 i.e. 
C02H.CMa^.CMe2.C0JI. Hexane dicarhoxylic 
acid. Mol. w. i74. [192°]. Formed, together 
with the isomeric tri-methyl-glutario acid [97°], 
by healing o-bromo-isobutyric ether (3 with 
dry silver powder (2 pta.) at 125° for 8 hours. 
The product is fractionally distilled, and the 
fraction 200°-250° saponified by heating withJ 
HBrAq at 100°. The resulting acids may be 
separated by steam distillation, tetra-methyl- 
Buccinic acid alone passing over (Hell,fB. 7, 320 ; 
10, 2229; Auwera a. V. Meyer, B, 22, 2014, 
3006 ; 23, 299). 

Properties.- Short branching crystals, melt- 
ing at 200° when quickly heated, and 192° when 
slowly heated ; si. sol. cold water, m. sol. hot 
wateff, etlv?r, chloroform, and CSj, v. sol. alcohol 
and benzene, abnost iusol. ligroin. 

Anhydride [147°]. (230-6°). Formed by 
heating the acid alone, with nClAq at 200°, or 
with AcCl at 100°. Formed also by treating the 
acid (6 g.) with red phosphorus (*8 g.) and 
bromine (16 g.). Slender needles (from ligroin). 
May be sublimed. Soon becomes resinous. 
Nearly insol. cold water and cold Na^COaAq, 
slowly dissolved by these liquids on heating, 
being converted into the acid. 

DI-METHTL-SUGCINIMIDINE OgHnN. i.e. 


OEg.^ 


5 


CHa-C. 


NMe 


)NH . The hydrochloride of this base 

is formed by the action of methyl amine on suc- 
cinimido-ether. — B'HCl ; glistening prisms, 
[248°], 7. sol. water, si. sol. alcohol (Pinner, J5. 
16, 1668). 

METHYL-SUCCINXTRIC ACID. Amide 


NHj.CO.NMe.CO.CH2.CH2.CONH2 (?). [205°- 

207^. Formed from methyl-succinyl-urea 

^coholio NH, at 100° 

(Menschutkin, A. 178, 210). Plates, v. si. sol. 
bpiling alcohol. 

DI-METHYI-SDLPHAMIC ACID C^H.NSO, 
i.e. NMe.,. SO., .OH [165°], Formed, together 
with hydrogen di-methyl-ammonium sulphate 
NMftja[2.0.S02.0H, by boiling its chloride with 
water (Behrend, P. 16, 1610 ; .4.222,130). Large 
six-sided plates. (from alcohol), v. sol. water, m. 
sol. idcohol, si. sol. ether. By boiling with water, 
alkalis, or dilute nitric acid, it is converted into 
(NMe2EyS04H. It expels COg from carbonates. 

Salts.— BaA'jj aq; plates, 7. sol. water.— 
PbA'a aq.— AgA' aq : v. e. sol. water, ppd. by 
adding ether to its alcoholic solution. 

Ethyl ether £tA^ From the chloride and 
NaOEt. Oil. 

Chloride NMe2.SO., Cl. (183® atjeO miA ; 
114° at 76 mm.). Formed by heating dimethyl- 
amine hydrochloride (1 mol.)^ with SO,Cl2 (IJ 
mole.) on the water-bath, the yield being 60 p.c. 
of the theoretical. The product is mixed with 
water, and the chloride extracted with ether, ‘ 
shaken with aqueous Na^CO,, dried 07er CaOl,, 
and distilled (Behren^. Golden-yellow oil, par- 
tially decomposing on distillation with evolution 
of HCl. V. sol. alcohol, ether, benzene, ai\d 
Ahlorofonun insol. water. HOlAci. and KOHAo. 


Boiling water decomposes it into doi, 
NMe.,.S020H, and dimethylamine. Sodium- 
amalgam reduces it to H^S, dimethylamine, and 
H.,S04. Tin and HClAq act in like manner. 
Zinc-dust yields tetra-methyl-sulphamide. 

Amide V, Dl-METHigi-SULPHAMIDE. 

Dimethylamide v. Tetba-mkthtl-sul- 

PHAMIDE. 

Di-ethyUamide NMe.,.S02.NEt2. (229°). 
From the chloride and NEt,!!. Oil, partially de- 
composed on distillation. 

u-DI-UETHTI,-SVLPdAMI]>E 
NMeySOj-NH.,. [96°]. Formed by passing 
into the chloride of di-methyl-sulphamio acid 
(Behrend, B. 16, 1611 ; A. 222, 126). Six-sided 
prisms with pyramidal ends, v. sol. water and 
alcohol, m. sol. ether. 

s-Di-methyl-sulphamide NHMe.SOg.NHMe. 
[78°]. Prepared by the action of methylamine 
on SO.,tfl2 in ethereal solution at 0° (Franchi- 
mont, R.4C. C. 3, 418). Prisms, v. e. sol. water 
and alcohol, v. si. sol. benzene. Tastes sweet. 
Nitric acid converts it into S02(NMc.N02)2. 

Tetra-methyl sulphamide SO.(Ni\Ie.,)2. [73°]. 
Formed from SO^Cl, and NHMo., dissolved in 
cliloroform (Behrend, B. 14, 722 ; A. 222, 119). 
Formed also from NMCo-SO^Cl and NHMe.^. 
Colourless plates (from alcohol), v. sol. alcohol 
and ether, v. si. sol. water, aqueous acids and 
alkalis. May be sublimed. Bry HCl at 120° 
decomposes it into NMe2.S02Cl and NHMe*. 
Cone. HNO, yields NMe^NO* (Franchimont, JS. 
T. C. 3, 420). 

METHYL BDLPHATES. Mono-methyl sul- 
phate CHjjO.SOa.OH. Methyl-sulphuric acid. 
Formed by mixing methyl alcohol (1 pt.) with 
HoSO, (2 pis.), allowing the hot mixture to cool, 
diluting with water, adding BaCOj, filtering and 
evaporating. The barium salt thus obtained is 
then decomposed by HjSO, (Dumas a. P61igot, 
A.Ch. [2] 68, 54 ; 61, 199 ; A. 16, 40 ; Kane, P. M. 
7,397). Formed also from Cl.SO«.OH and inethyl 
alcohol (Claesson, J. pr. [2] 19, 240). Liquid, not 
solidified at - 30° ; v. e. sol. water, m. sol. alco- 
hol, miscible with dry ether. Yields Me2S04and 
H2SO4 on distillation. When the potassium salt 
is heated with potassium acetate methyl ^etate 
is formed ; methyl ethers of other acids are 
formed in like manner. 

Salts. — KMeSO, aq: very deliquescent mo- 
noclinic tables ; a:b:c = *742: •779:1 ; » 86° 61' 
(Schabus, J. 1864, 652).— Ca(MeS04)2: very de- 
liqqescent octahedra. — Ba(MeS04)2 2aq : mono- 
clinic tables; a:c>:c = *824:l’907:i; j8 = 83° 30'. 
S.G. 2-273.— Pb(MeS04)2 aq ; long deUques- 

cent prisms, v. sol. watOT. — Ur02(MeS04)2 aq : 
very deliquescent crystals (P61igot, A. 66, 231). 

Chloride MeO.SOjjCl. (132-6°) at 722 mm. 
Fonfied from SO^Clj, (1 mol.) and MeOH (1 mol.) 
(Behfend, J. pr. [2] 16, 32). Formed also from 
MeOCl and SO^ (Sandmeyer, B. 19, 861). Pun- 
gent oil, decomposed by water into HCl and 
MeO.SOyOH. ^ 

Di-methyl sulphate Me 2 S 04 . Mol. w. 126. 
(188°). S.G. aa 1-324 (D. a. P.). 

Formation. — 1. From Me^O and SOg. — 2. By 
dry distillation of MeHSOi (Dumas a* PMigot ; 
Claesson, J. pr. [2] 19, 244 ; B, 13, 1699).— 8. 
By distilling methyl alcohol (1 pt.) with oono. 

(9 pts.), washing the distillate with water, 



METHYL StJLTHIBE. 


m 


^iiig the oily layelr with CaOL, and rectifying 
(Pumas a. Pdligot, A. CK [2] 58, 32). 

Properties. —Oil, decomposed by boiling water 
and by alkalis into MeOH and H2SO4. An ethereal 
solution of NHa forms MeO.SOj.ONHjMe. Dis- 
tillation with fused NaCUorms MeCl and Na^SOf. 
Distillation with KOBz yields McOBz and K2SO4. 
Sodium formate yields methyl formate and so- 
dium sulphate. It forms double compounds with 
sulpho-acetates, sulpho-benzoates, and isethion- 
ates (Geuther, A. 218, 288). 

METHYL SULPHIDE (OHJaS. Mol. w. 62. 
(41°) (B.) ; (37°) (K.). S.G. ^ *845. H.F.p. 
12,730. H.F.V. 11,670. S.V. 76*6 (Lessen, A. 
264, 71). Formed by passing MeOl into a solu- 
tion of K^S in MeOH (Regnault, A. Ch. [2] 71, 
891 ; A. 34, 26). Prepared by distilling a con- 
centrated solution of MeNaSO^ ffrom 500 c.c. 
MeOH) with aqueous KOH (600 g.) that has been 
previously half saturated with K^S; tljip yield 
being moderate (160 g.). Colourless molij^le liquid 
with very unpleasant odour (Klason, B. 20, 3407). 

Beactions.—l. Takes fire when dropped into 
dry chlorine^ but if the temperature be kept low 
oily substitution products (CH.^C1)^S, (CHC1J.^S, 
and (0013)^8 may be obtained (Kiche, A. Ch. [3] 
43, 283). The compound (CCy .^S boiled at 166°- 
160° and gave a V.D. 6*68 (calc. 9*41).~2. lodo- 
acetic ether forms S(CH«.C0.4Et)2, tri-methyl- 
sulphine iodide, and Me2S(CH2.C02Et)3 (Letts, 
Tr. E. 28, 618).— 3. Bromo-acetic ether forms 
Me2SBr.CH4.C02Et which crystallises in pearly 
scales and yields when treated with moist Ag^O 
unstable Me2S(OH).GH2*^^2^^ (Letts). 

Oomhinatio7i s . — MejSBr.^. Crystal s (Ca- 
hours, A. 136, 366). When dissolved in water 
it gives off HBr. When its alcoholic solution is 
treated with zinc and the product evaporated and 
mixed with HgCij, there is formed a pp. of 
(SMeJ^HgCl^ZaBr, (Patoin, Bl. [2] 50, 201).— 
Ma.SI^ Crystals resembling iodine. — Me-^SHgClj. 
— (Me3S)3PtCl4 (Loir, A. 107, 234), Yellow 
crystalline powder. Melts with decomposition 
at 218° (Blomstrand, J. pr. [2] 38, 365). — 
(Me2S)2Ptul2. [169°]. Formed by the action of 
MOsS on potassium platinum chloride at 60° 
(Blomstrand, J.pr. [2] 38, 358). Exists in two 
allotropic forms, crystallising in lemon-yellow 
monoclinic crystals, and in yellow diraetric plates 
(containing CHCl,). — (Me2S)(Et2S)PtCl2. Formed 
from (Et2S)2PtCl., and Me^S.— (Me2S)2PtCl,Br2.— 
(Me^SjaPtBr^: reddish-brown monoclinic crystals 
(from chloroform). — (Me2S)2PtBr2. Formed from 
(Mc2S)JPtS04 and KBr (B.). Yellow monoclinic 
crystals. — (MeaS)2Ptl3Cl3 : ^eenish -black cry stal- 
line powder. — (Me2S)2PtIjjBrj. — (Me3S).2PtI, ; 
blaok crystalline powder.— (Me2S)2Ptl2. [172°]. 
Formed from (Me2S)2Pt(NO,)2 and KI (B.). Red 
crystals.— (Me2S)2Pt(NO,)2. [166°]. Foj^ned 

from (Me^Sj^PtClj and AgNO, (B.). ^aU 
brownish needles. — (Me2S)2Pt(NO.j2. Formed 
from (Me2S)2PtS04 and potassium nitrite (B.). 
Small white plates, soluble in chloroform.— 
(Me2S)aPtS04 2aq. f91®]. Formed from silver 
Bulphate and (Mo2S)2PtOl2. Yellowish crystalline 
mass, V. sol. water. — (Me2S)^tCr04 : reddish- 
brown pp. got by adding KjCrO* to a solution of 
(Me,S)^S04. SI. sol water, insol. alcohol and 
chloroform. . . 

U$ihylo^iodid6 SMeJ. Tri-methul^mU 
phimiodid$. Formed, even in the cold, by the 


union of Me^S with Mel (Cahours, C. B. 80, 1317 ; 
81, 1168; A. Oh. [6] 10, 18; A. 135, 866; 136, 
161). Formed also by heating Mel at 100° with 
ppd. ASjS, or with Na2S (KWnger, B, 16, 881 ; A. 
252, 367) and by heating SEt,! with MeOH at 
140° (Klipger a. Maassen, A. 252, 262). Large 
prisms (from water), v. sol. hot water, si. sol. 
alcohol, in sol. ether. Its aqueous solution is 
partially decomposed on evaporating at 100°, 
forming Me^S and iodine. Moist Ag.O yields 
SMOy.OH, a strongly alkaline base whence the 
other salts may be prepared by neutralisation 
with acids? An aqueous solution of SMe,! gives 
with alcoholic HgCU a pp. of Mo.SIHglj which 
forms pale-yellow needles, nearly insol. water 
and ether, sol. alcohol (Patein, Bl. [3] 2, 169). 
Bromine forms MoaSIBrj, which separates from 
hot alcohol in orange-red crystals [95°] which in 
alcoholic solution give with platinic chloride a 
pp. of (MeaSCl)2ptCl4 (Dobbin a. Masson, C. eT. 
47, 66). Tri-methyl-sulphine di-bromo-iodide is 
converted by dry NHj into Mc.,Sinr2N.Ha, an 
amorphous light-green mass [75 ^ .S0°]. Chlorine 
forms MegSICL, which separates from alcohol in 
yellow crystals [104°], converted by aqueous 
ammonia into iodide of nitrogen and by gaseous 
ammonia into Me3SICl2 2NIl3 an unstable com- 
pound which loses ammonia and absorbs water 
when exposed to air (D. a. M.). The compound 
(Me3SI)3AaJ9 is formed by heating ASgS, with 
Mel at 100° and crystallises in blue-black needles 
(Klinger a. Maassen, A. 262, 260). The com- 
pound MejSISnla crystallises in yellow needles, 
si. sol. cold water. The compound (Me3SI)2Cdl2, 
formed by heating CdS with Mol at 100°, crys- 
tallises from water or alcohol in white needles, 
melting at 185° when slowly heated and 196° 
when quickly heated, and converted by aqueous 
Cdl, into Me^SICdl^ [168°]. 

Me thylo- chloride MeaSCl. From the base 
and HCl. Deliquescent prisms. Gives the salts 
(Me,SCl)2PtCl4 crystallising from hot water in 
sparingly soluble orange-yellow prisms and 
Me3SAuCl4 crystallising in thick prisms, v. e. sol. 
water. MegSOl shaken with an ethereal solution 
of iodine yields reddish- black crystals of MejSIaC^ 
which is probably also formed from MoaSI and 
ICl (Dobbin a. Masson). MegSCl is converted by 
ICl into MejSICla. Dry chlorine forms MegSCla, 
a yellow liquid, solidifying on exposure to air. 
Decomposed by water, alcohol, and ether, into 
MOsSCl and chlorine. 

Methylo 'bromide MOjSBr. Formed from 
MejS.OH and HBr. Also formed from Me^S 
and MeBr. Prisms, v. sol. water. Converted 
by iodine in ethereal solution into MegSBrl^. 
With ICl it forms MegSClBrl as yellow crystals 
[87°], completely decomposed at 190°. 

Methylo ‘ sulphydrate Me,S.SH aq. 
From McaS.OH and H^S (Brown a. Blaikie, 
jr.V. [2] 28, 396). 

Meth^O'Sulphide (Me3S)3S. TH-methyU 
sulphine sulphide. An aqueous solution of this 
body may be got by saturating one half of a 
cono. solution of MOjS.OH with H^S, and adding 
the other half. This solution, if allowed to 
evaporate in dry air or in coal-gas, when it 
reaches a certain strength forms Me^S, thus: 
(Me.S)«S = bMejS (Crum Brown a. Blaikie, Pr. E. 
9,. 663 ; 0. N. 87, 130). On gently heating a 
solution of (M6,S)3S in a sealed tube, Me,S 
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" separates as an upper layer. The aqneons sola* 
tion has the characters of an alkaline siUphide, 
dissolving sulphur (forming (Me,S)3S5[ and 
Sb2S,. Acids deoom^se it with evolution of 
H,S. 

Methylo - thiosulphate aq. 

Formed by exposing an aqueous solution of 
(Me2S)2S to atmospheric oxidation. Formed 
also by exposing (MejSjjS, to air. Hygroscopic 
four-sided prisms, si. sol. alcohol. Decolourisej 
a solution of iodine. At 135° it is decomposed 
into MeaS and Me,S.0.S02.SMe, a white crystaF- 
line mass [100°] which does not act upon iodine 
but slowly oxidises to sulphate (Crum Brown a. 
Blaikie, J, pr. [2] 23, 396). 

Methylo - sulphite (Mc2S)2S02 «aq. 
Formed from the hydroxide by saturating one 
half of its solution with SO^, and adding the 
other Iwdf (Crum Brown a. Blaikie, Pr. E. 9, 
712). Crystals. Gives off water of crystallisa- 
tion at 140°. At 170° it gives off Me^S, leaving a 
liquid residue, which solidifies on cooling, and 
is apparently (Me3S)SO^Me. 

Methylo - dithionate (MesS)iSaO 6aq. 
Formed from MegS.OH and dithionic acid. Deli- 
quescent cubes, insol. alcohol. Decomposes at 
220° into SOj and (1^028)2804, and the latter then 
further decomposes into Me28 and Me28.SO,Me. 

Methylo • metaphosphate MeaS.POj. 
From AgPOg and Me, SI. Hygroscopic glassy 
mass, giving off McjS on heating. 

Methylo -ferrocyanide 
(MoaShFeCy^Oaq. From Me^SI and silver ferro- 
cyanide. Transparent green plates, which lose 
their water in a desiccator, and then give off 
MCsS at 220°. 

Methylo- ferricyanide 
Me,S),FeCy,7^aq. From Me, SI and silver 
errioyanide (Crum Brown a. Blaikie, Pr. E, 10, 
258h Pale-orange efflorescent plates. 

The methylo-chromate and methylo^ 
iodate explode at 140°. 

Methylo-carbonate (MejSjaCO,. Formed 
from Me, 81 and AgsCO,, the liquid being evapo- 
rated to a syrup and left to crystallise over 
H2SO4. Deliquescent prisms, with strong alka- 
line reaction. At 100° it is split up into CO,, 
water, MojS, and methyl alcohol. 

Methylo-oxalate (Me3S^2C204 aq. Formed 
from Ag20204 and MejSI. Deliquescent crystals. 
Split up at 140° into Me^S and methyl oxalate. 

Methylo-acetate ^MejS.OAc. Formed 
from Me,SI and AgOAc (Crum Brown a. Blaikie, 
Pr. E, 10, 63 ; C. N. 39, 51). Split up at 100° 
into MojS and MeOAc. 

Methylo-beneoate From the 

iodide and AgOBz. Thin plates (from alcohol). 
Decomposed by heat into MejS and MeOBz. 

Ethylo-iodide SMe2EtI. Di-methyl-ethyU 
stUphine iodide, [110°]. Formed either from 
Me^ and EtI or MeEtS and Mel^pLlingef a. 
Maassen, A, 248, 212 ; 262, 246 ;*c/. Kruger, 
/. pr, [2] 14, 198). Hygroscopic crystalline 
mass, y. e. sol. alconol, insol. ether. Yields on 
distillation Et,SI and MeaSI. In alcoholic 
solution it reacts with AgCy at 90°, forming; 
SMe^tOyAgOy, a deliquescent crystalline body, 
V. sol. alcohol, insol. ether, and decomposed by 
heat into AgCy and SMc^tCy (Patera, O, B, 
106, 861). Forms the following compounds ; — 
CMe^SEtDnCdlo TISO®!. finraftiT.lUsinff in small 
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needles, si. sol. water.-^-’MeaSEtlOdl, [99^], cr^« 
tallising from hot cone. OdIjAq in long needle 
— Me2SBtIHgl2. [66°] (Patein, Bl [8] 2, 169). 

Ethylo-chloride MejSEtCl. The follow- 
ing compounds of this body have been pre- 
pared (Klinger a. Mr«assen, A, 243, 212):-^ 
Mo2SEtCl(HgCl2)2 : [119°]; long needles, insoL 
hot water.— MG2SEtCl(HgCy, : [200°]; white 
crystalline powder, slightly soluble in water.— 
(Me2SEtCl)^tCl4 : [0. 213°] ; small orange crys- 
tals, b1. sol. water, insol. alcohol and ether. — 
MejSEtClAuCl, : [244°] ; long yellow needles, 
m. sol. hot water. 

Di-methyl disulphide OaHgS, i.e. MejS,. 
(117°) (C.) ; (112° at 744 mm.) (Pierre, A. 80, 
128). S.G. is 1.046 (0.). V.D.3-30. 8.7.100*6 
(Lessen, A, 254, 71). Formed by passing MeOl 
through an alcoholic solution of E282, or by dis- 
tilling Ca(S04Me)2 with K2S2 (Cahours, A, Oh, 
[3] 18, {167 ; A. 61, 92). Liquid, with intolerable 
odour of onions, v. si. sol. water, miscible with 
alcohol and ether. Bums with blue flame. 
Chlorine converts it first into crystalline 
Me2S2Cl2, and finally into a liquid mixture of 
(CC1 s )28 and SCI2 (Biche, A. 92, 366). Dilute 
nitric acid converts it into methyl methane 
thiosulphonate MeSO^.SMe. 

Derivative, — v, Peb - ohloro • methyl di- 
suLPuinx. 

Di-methyl trisulphide Me2S,. (170°) at 
760 mm. 8.G. § 1*2162 ; V* 1’2059 ; V 1’129. 
Formed together with Me284 and 8 from methyl 
mercaptan and S^CL^ (Klason, B, 20, 8414). 
Formed also from MeCl and (Cahours). 
Pale-yellow liquid, with very disagreeable odour. 

Derivative,-— V, Hexa-bromo-di-methyl tm- 

8ULPHIDE. 

METHYL SULPHITE C2H.SO, i.e, SO(OMe)2. 
(121-6°). S.G. 1-0456. V.D. 3-68 (oalo. 8-80). 
Formed by the action of methyl alcohol on SiCl, 
or on SOCI2 (Carius, A, 110, 209; ill, 98). 
Colourless liquid, with pleasant odour, miscible 
with alcohol and ether. It dissolves slowly in 
water with evolution of 80, and formation of 
MeOH. 

METHYL SULPHOCYANIDE OsH^NS i,e, 
MeSCy. (138°). S.G. ^ 1*116 (0.) ; } 1*069 
(Nasini a. Soala, O, 17, 66). R. 33*8. S.V. 
78*1 (Lossen, A, 254, 73). H.F.p. -81,410. 
H.F.V. —31,990 (Thomsen, Th.), Obtained 
by distilling potassium sulphocyanide with 
calcium methyl sulphate (Cahours, A, Oh, 
[8] 18, 261 *, A, 61, 95). Liquid with alliaceous 
odour, V. si. sol. water, miscible with alcohol 
and ether. Boiling nitric acid oxidises it to 
methane sulphonio acid.« Chlorine acts upon it 
according to the equation :—8MeSON -f 1101, 
“ CljCy, -f 2CSCI4 + CSCI2 + 9HC1 (James, J, pr, 
[2] p6, 462). Cold aqueous EOHdoes not attack, 
it, but alcoholic potash forms Me2S2f ammonia, 
ECy, and K2CO,. Alcoholic E8H forms ESCy and 
Me2S. When heated at 180° it partially changes 
to methyl thiocarbimide. % 

Methyl polysulphooyanide (CH.OHS), (?) 
[188°]. Prepared by heating methyl sulpho- 
cyanide to 180° with a trace of HOI (Hofmann, 
B. 18, 1849). Sublimable. Colourless crystals. 
Sol. acetic acid, insol. acids and alkalis. By 
heating with alcohoHc HHt t<^ U0° it givas a 
weU-crvBtallisin/K base. 
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METEYL%VLPH0KAKIDS8 v. Msthtl 

BUIiFHAMZDBB. 

BI-KETHTL-BinPHONE OABO, U, 
UejaO^ Mol. w. 94. [109®]. (238®). Ba> 

82*09 in a 2*46 aqueous solution (Kanonnikotf , 
J, B. 16, 461). Formed oxidising Me^S with 
fuming HNO, (Saytzeff, A, 144, 148) or with 
aqueous KMnOi (1:30) (Beckmann, J.pr, [2] 17, 
464). Thick needles (from alcohol). Not affected 
by reducing agents. 

BI-METHTL-SULP^ONE BI-GABBOXTLIO 
» ACIB 0,S(CH2.C02H)3. Sulphono-di-aceUc acid. 
[182°]. Formed by oxidation of thio-di-glycollio 
(sulphido-diacetic) acid in alkaline solution with 
KMn04 (Lov6n, B. 17, 2817). Long trimetrio 
tables, y. sol. water, alcohol, and ether. At 
200° it splits up into di-methyl-sulphone and 
00^ 

Salts.~-A"Ba6aq: fine felted sparingly 
soluble needles. — A"Ba aq : small prism^ 
Ethyl ether thick oil. , 

Amide 02S(CHo.C0NH2)2 ^ glistening plates, 
V. sol. hot water, slightly in cold. 

METHYL-SULPHONIC ACID v. Methanb 

SULPHONIC ACID. 

METHYL 8ULPH0XIDE (CHJjjSO. The 
'nitrate (CHjljSOHNO, is formed by oxidising 
methyl sulphide with cone. HNO^Aq and crys- 
tallises in deliquescent needles, whence BaCO, 
sets free the oxide (Saytzeff, A. 144, 148). Oil, 
V. sol. water. Solidifies when strongly cooled. 
Beduced by zinc and H^SO, to methyl sulphide 
MOaS. 

MKTHYL-SULPHTIBIC ACID v. Mbiuxii 

BULPHAT BS. 

METHYL 8IFLPHYBBATS v. Methyii meb- 

CAFTAN. 

METHYL-TABCONIC ACID v. Naticotine. 
DI-METHYL-TARTABIC ACID i,e. 

C0aH.CMe(0H).CMc(0H).C02H. DUoxy-di^ 

methyl’SiLCcinic add. Formed, together with 
lactic acid, by the action of zinc and a little 
HOlAq on pyruvic acid in alcoholic solution 
(BSttinger, A. 188, 316; B. 9, 1064, 1621]. 
Syrup. — KHA" ; small six-sided plates, v. si. 
sol. water. — K^A" ; needles, m. sol. water. — 
BaA''3|aq: prismatic needles, si. sol. water. — 
>‘OaA'' ; crystalline pp., nearly insol. water. 
METHYL-TADBINE v. Mbth^l-amido- 

ETHANE SULPHONIC ACID. 

METHYL-TAUBO-CYAMIHE u. Mbtuyl- 

OUANIDO-ETHANB SULPHONIC ACID. 

METHYL-TEBEPHTHALiq AaD v. Tolu- 

BNE DXOABBOXYLIC ACID. 

Bi-methyUterephthalio acid u. Xylene di- 

OABBOXYLIO ACID. « 

M£THYL*T£LLDBIBE v« Tellurium, or- 

aANXO COMPOUNDS. , 

METHYL TETBABECYL KETONE 
ie. 0H..C0.0,4H«. [43°]. (231°). Formed by 
distilling a mixture of barium pentadecoate and 
barium acetate (Krafft, B. 15, 1707). Yields 
myristio and acetic ffoids on oxidation. 
DI-METHYL-THETINE C^H.SOj <.e. 

Anhydride of the methylo- 

hydroMa of the methyl derwatwe of thiogly- 
eollic acid. Obtained by decomposing its hydro- 
biotnide with moist kgfi, or its sulphate with 


baryta (Orum Brown a. Letts, 2V. E. 28, 671 ; 
B. 6, 1384 ; 7, 696). Crystals (containing aq). 
Hygroscopic, but gives up the water over 
V. sol. water, m. sol. alcohol. Neutral in re- 
action. Decomposes when heated into GO, and 
(Me3S)2COy, the methylo-carbonate of di-methyl 
sulphide.^ Yields di-methyl-sulphone when oxi- 
dised by KMn04. The following compounds 
may be styled its salts: — MeaSBr.OH,.COj,H. 
formed from bromo-acetic acid and M^. 
Large deliquescent rectangular plates (from al- 
cohol). Acid to litmus. With lead oxide it 
forms C4H*S0.22PbBr2. Decomposed by heat oi 
by boiling alcohol into SMegBr, methyl bromide, 
and S(CH.2.C0.2H)2 (Letts, Tr.JB. 28,691). Yields 
methane sulphonio acid on oxidation (Letts, 
2V. E. 28, 601).— (C AS02Br)2PtBr4 (?) : dark- 
red crystals. — Me.2SCl.CH2.c5o.H. Formed from 
the sulphate and BaCi.^. Deliquescent ^crystals, 
v. sol. water, v. si. sol. alcohol. — (04H8S02)2HI(?). 
— Me.2SI3.CH2.CO.2H. Formed by leaving di- 
methyl-thetine in contact with dilute HIAq. 
Crystals, insol. water, sol. alcohol and ether. — 
S04(SMe2.CH.2.C02H). Di-methyldhetine suU 
phate. Formed from Me2SBr.CH2.CO2H and 
silver sulphate. Crystalline mass, sol. water, 
V. si. sol. alcohol. Acid to litmus. When heated 
over 140° it fuses and splits up into CO, and 
(Me3S)jjS04, the methylo-sulphate of di-methyl 
sulphide. — Mo2S(N03).CH2.C0.2H. From 
Me2SBr.OH2.CO2H and AgNOj. Colourless crys- 
tals with acid reaction. Yields di-methyl-sul- 
phone when oxidised by cone. HNO,. 

METHYL - THIALDINE C,H„NS2. [79°]. 
Obtained on treating crude thio-acetio aldehyde 
with an aqueous solution of methylamine (W. 
Markwald, B. 19, 2378). Long needles (from 
alcohol) ; insol. water, si. sol. cold alcohol, v. e. 
sol. hot alcohol and ether. Its solutions possess 
a feeble alkaline reaction. Volatilises in steam 
with partial decomposition. With acids it forms 
very soluble salts. 

H - METHYL - THIAZOLE C4H,NS <4. 
CH^H^^* Formed by boiling 

thioacctaraide CHg.CS.NH, with chloro-acet^ 
(Hantzsch, A. 260, 270), or with di-chloro-di- 
ethyl oxide (Hantzsch, B. 21, 943). Mobile 
liquid, miscible with water. Its hydrochloride 
and hydrobromide form hygroscopic needles. 
With mercuric chloride it forms compounds 
melting at 112° and 164°. B'oHaBtCl,. [199°]. 
Hexagonal plates or flat needles (from water). — 
Dior ate. [146 ]. Yellow needles ; si. sol. water, 
V. sol. alcohol and benzene. 

(«).Methyl-tliiaJiole (182°). 

Obtained by distilling oxy-methyl-thiazole (from 
ohloro -acetone and metallic sulphooyanides) with 
zinc-dust (Hantzsch a. Arapides, B. 21, 942) ; 
A.'249, 24V Formed also by boiling with alcohol 
the diazo- cj)mpound derived from amido-methyl- 
thiazole (from chloro-acetone and thio-urea) 
(Popp, A. 250, 277). Colourless liquid, sinkina 
under water, but slowly dissolving; v. sol. aloohm 
andether. The hydrochloride is deliquescent. 
It forms two compounds with HgCL, melting at 
119° and 148°, The aurochloride melts at 
186°, and the pier ate at 174°. — B',H^tCl|. 
[204°]. Orange prisms ; m. sol. water, si. soL 
alcohol. 
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. Bi • methyl • thiatole O^HyNS i«e. 
(146<>oor.). 8.G.ltl-060X. Formed 

from thioacetamide and ohloro • acetone 
(Hantzsoh, B, 21, 94^ ; A, 250, 265). Colourless 
liquid ; more sol. cold than hot water. Beduced 
in alcoholic solution by sodium to ethylamine 
and propyl mercaptan (Schatzmann, A. 261, 1). — 
B'.JL^tCl,. [215®]. Prisms ; m. sol. water. — 
B'HCl(HgCLj44aq. [110®]. White needles; v. 
e. sol. water.— B'(HgCyj. [177°]. SI. sol. cold 
water, v. e. sol. dilutellClAq. — Picrate. [138°]. 

Methylo^iodide B'Mel. Pointed crystals ; 
▼. sol. water. 

iS/x-Dl-methyl-thiazole 

cor.). Formed by condensing thioacetamide with 
(a)-ohloro-propionic aldehyde (Hubacher,.4. 259, 
240). Oil, V. si. sol. water, v. sol. alcohol and 
ether. Volatile with steam.— B'^H^PtCl,. [202°]. 
^Picrate, [167°]. 

Tri-methyl thiazole OgEgNS t.e. 

by heating thioacetamide with cliloro-metbyl 
ethyl ketone at 100° (Poubleff, A. 259, 258). 
Liquid, m. sol. cold, insol. hot, water. — “B'HCl. 
[174°],-B'jHJ'tCl.. [233°].-^wrochZortdfl 
[156°].— Pierage [133°]. Mercuric double 
chloride [119°]. 

JReferences. — Mkthyl - amido - biethyl - ini - 
AZOLE, Methyl - ibixoo • ni • biethyl - thiazole, 
OXY-METHYL-THIAZOLE, and ToLYL-ABIIDO-METHYL- 
THIAZOLB. 

METHYL-THIAZOIE CABBOXYLIC ACIB 

0,H.NSO, i.«. co.^.c!ch*^®- 
by heating the dicarboxyl io acid [169°] at 171° 
(Roubleff, A. 259, 271). Small needles or prisms, 
V. sol. cold, V. e. sol. hot, water, m. sol. alcohol, 
b1. sol. ether, almost itisol. benzene. 
Xethyl-thiazole carbozylio acid 

q OCT 

CO,H.clcMeM- *>7 «aponi- 

lying its ether with alcoholic potash (Wohmann, 
A. 259, 299). Pearly plates (from water) or 
jfeedles (from alcohol), si. sol. ether and hot 
water, almost insol. benzene. 

Ethyl ether Et A'. [28°]. (233° i. V.) at 
726 mm. Obtained from amido<methyl-thiazole 
carboxylic ether by diazotisation, conversion into 
chloro-methyl-thiazole carboxylic ether [51°] and 
reduction of this by zinc-dust and HOAo. Flat 
prisms, volatile with steam. 

Xethyl-thiazole dicarbozylio acid 

OOgH-C-eje^j^^* [169°]. Formed by con- 
densing thioacetamide with chloro-oxalacetic 
ether and saponifying with alcoholio soda (Kou- 
bleff, A. 269, 268). Long white needles, v. sol. 
cold water, si. sol. ether and benzene. — BaA^'2%j : 
needles.— HgA" S^aq ; crystalline pp*** 
Di-methyl-thiazole carbozylio acid 

I'onnedbyBaponily. 

ing its ether (B.). Silky needles or small prisfns,, 
si. sol. hot water, m. soL alcohol and ether. May 
be sublimed. Yields on distillation with lime 
di-methyl-thiazole. — AgA' : white needles, sob 
, hot water.— HA'HCl : plates. 

Ethyl ether EtA'. [61°]. (242° ooi".). 


Formed from thioacetamide and ohloro-aeeto- 
acetic ether [Hantzsoh, A, 260, 269). Needles 
(from ether) ; insol. water, y. sol. alcohol and ether. 
XETHYL-THIAZYL-PBOPIONIO ETBSB 

S.CMe:N 


/ . Formed by condensing 

CH:C.CHMe.C08Et * 
bromo-methyl-acetoacetio ether with thioacet- 
amide in the cold (Koubleff, A, 269, 262). Thick 
oil. When saponihed and heated with lime it 
yields methyl-ethyl-thiazole. 

(aa>METHYL-THIEinrL.OLYOXYLIO ACID , 

C,H.SO. U. S<o} oH. ) c n • Conned 
by oxidising (aa')-methyl-thienyl methyl ketone 
with alkaline KMn04 (BuflS, B. 20, 1747). — 
CaA'22aq: needles. — Ba'A^^aq: needles. — AgA\ 
(a$) - Methyl - thienyl - glyozylic acid 
SC^H^Me.COCOJH. [142°]. Formed by oxidising 
(a) -methyl- (j8) -thienyl methyl ketone with an 
aqueouA solution of KMn04 ^^6 KOH (Buffi, 
P. 20, 1*3^8). Needles (from water), sublWng 
even in the cold. 

Phenyl-hy dr azide 

SC4H2Me.C(N2HPh).C02H. [141°]. Crystalline. 
Oxim S04H2Me.C(NOH).CO2H. [104°]. 

(oo') - Di-methyl - (8) - thienyl - glyozylic acid , 

<CMe;C.CO.CO,H ’ 

(aa')-^-methyl-(8) -thienyl methyl ketone with 
alkaline KMn04 (Buffi). Oil, slowly solidifying. 
Yields leuco-thiophene green when heated wi& 
di-methyl-aniline and ZnCl^.— AgA'. 

METHYL-THISNYL KETONE o. Thienyl 


METHYL KETONE. 

(a)-M£THYL.THI£NYI. METHYL KETONE 
C,H.SO M. AoeUmethyl- 

thiefume, [26°]. (233° cor.). Formed by the 
action of AcCl on (a) -methyl- thiophene in pre- 
sence of Aids (Demuth, B. 18, 3025; 19, 1869 ; 
Ernst, B. 19, 3276). Large tables. On oxidation 
with KMn04 it yields thiophene dicarboxylic acid. 
Fuming HNOj forms a nitro- derivative [121°]. 

Oxim C,H,S(NOH). [126°]. Needles (from 
dilute alcohol). 

P A c n y 1 - Ay d r a 0 i d e 0,HBS(N2HPh) . [128°]. 
Needles (from alcohol). 

(3) - Methyl - thienyl methyl ketone 
C4H2SMe.CO.CH,. (216° corj. Formed from 
(8) -methyl-thiophene and AcCl in presence of 
AlCl, (Demuth, B. 18, 8025). 

(a8') - Di-methyl - thienyl methyl ketone 

OA.SO or 

E . Formed by the action of AcCl on (oiS')- 
thyl-thiophene dissolved in ligroin in pre- 
sence of AlCl, (Zelinsky, 20, 2019). Liquid. 

Coloured red by isatin and H2SO4. 

Oxim OgH,oS(NOH). [70°]. Needles. 
PAsHyZ.7Bi/dra0id0C.H,oS(N2HPh).[7O°]. 
Di-methyl-thienyl methyl ketone 
SC4HMe2.CO.CH,. (224°). S.O.n 1-091. Formed 
from the di-methyl- thiophen| of coal-tar by treat- 
ment with AcCl and AlCl, (Messinger, P. 18, 
2.301). Liquid. Gives a red colour with isatin 
and H2SO4. Oxidised by alkaline KMnO, to 
thiophene tricarboxylic acid. 

Oxim 0,H,,^NOH). [66°]. Needles. 

TETKA-METHYL-TmOrANILINS v. Tam 

iaTHYL-DZ:AMX]>0‘OX-PHaatL SULPHXDI. 
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xxihyiAcxiooaiibauikx CTAHIDX «. 

OiBBIBCZDO-ltETHTL-THIO-UBEA. 

MSTHYL . THIOCABBAMINB -ETHTL-CY- 

AMIDE V. EthyL'OArbimidO'METhtl-thio-ubea. 

D1-METHYL.TH10CARBAZIC AoID 
cans, NMlvNH.CS.SH. 1112°]. Formed 
from di-methyl-hydrazin# and OS3 (Konouf, B. 
13, 2172). Colourless plates. 

METHYL-THIOCARBIMIDE CH3.N.CS. Mol. 
w. 73. [349J. (119°). V.D. 2-42 (calo. 2*63). 
S.G. i 1-069. R, 35-76 (Nasini a. Scala, G. 17, 
66 ). ILF.p.- 24,520. . H.F.V.- 25,100. H.O. 

* (gasl 392,000 (Thomsen, Th. 4, 197)., Formed 
by the action of Agl^JOg or HgCl^on the product 
of the union of CSo on mothylamine (Hofmann, 
B. 1, 172). Formed also by heating pure methyl 
Bulphocyanide for some time at 180°-185° (Hof- 
mann, B. 18, 2196). Pungent crystals. Reacts 
with sodium cyanaraide and alkyl iodides, form- 
ing methyl - alkyl - cyano - thio - ureas. Thus 
CN^HNa and Mel give CH^NH.CS.N^.CH, 
[0. 195°], while allyl iodide yields the coaipound 
NHMe.CS.NCyCjHs [78°], propyl iodide forms 
NHMe.CS.NCy.CaH, [91°], ahd benzyl chloride 
forms NHMe.CS.NCy.CH,Ph [173°] (Hecht, B. 
23, 1658). 

METHYI THIOCARBONATES. 

Methyl dithiocarbonic acid 02H4S.^0 i.c. 
CH3O.es. SH. Mcthyl-xanthic acid. Methyl- 
xanthogenic acid. Xantho-mcthylic acid. The 
potassium salt of this acid is formed by adding 
eSj to a solution of KOH in methyl alcohol 
(Dumas a. P^ligot, A. Ch. [2] 21, 55 ; Desains, A. 
Ch. [3] 20, 504). It crystallises in silky fibres, 
S.G. lA? 1-6878 (Clarke, B. 11, 1505). Iodine 
converts it into (CHgO.CS).^^ With EtI it yields 
MeO.CS.SEt (184°).-~PbAV 

Methyl dithiocarbonate CHjO.CS.SCHj. 
(168°) (S.) ; (171°) (C,). H.G. in 1-170 (S.) ; H 
1*143 (0.), Formed from CII,.CS.SK and Mol 
(Salomon, J. pr. [2] 8, 117). Formed also 
together with CO and S by heating the comi)ound 
(CH30.CS)aSa (v. supra) (Cahours, A. Ch. [3] 19, 
158). 

Methyl trlthiocarbouate Me,CS,. (200°-205°). 
S.G. iS 1-159. Formed by distilling a mixture 
of concentrated solutions of K.^CS3andCa(S04Me)2 
(Cahours, A. Ch. [3] 19, 163). Yellow liquid 
with pungent odour, nearly insol. water, miscible 
with alcohol and ether. Combines with bromine 
forming red crystals of MejjCSaBrj, (Berend, A. 1 
128, 333). 

METHYL-THIO-COTJMARILIC ACID 
0,H,(OH,)O.CO.SH. 

Ethyl ether 08H^(CH,)0.t:0.SEt ; [92°]; 
glistening yellow needles ; v. sol. ether, si. sol. 
alcohol. Formed by heating methyl-coumarilic- 
ethyl-ether with P^Sj. treatment with alcoholic 
EOHit is reconverted into methyl-coumarilicacid 
(Hantzsoh, B. 19, 2400). • 

METHYL.THIOEOBMALDINE CJELfi^^H.e. 
(CH2)5S.2NMe. [65°]. (0. 185°). Formed from an 
aqueous solution of formic aldehyde by succes- 
sive addition of H^S and mothylamine (Wohl, B. 
19, 2846). Needles (from ether) with unpleasant 
smell, insol. water, sol. acids and alcohol, v. sol. 
ether. Volatile with steam. On boiling it is 
converted into a substance melting at 130°-140°. j 
B'HOl. [188°]. White needles, v. sol. water, i 
Its solution is ppd. by AgNOs, HgCl» andplatinio 
chlorldf* j 


I Methylo^iodide B'Mel. ri6l’-163°]. 

! Slendei; needles, v. sol. water. Cfives rise to 

03H,N,S0 u. 

(?). Formed bj warming 

mcthyl-tliio-uroa with chloro-acetio acid and 
water (Andreasch, M. 6, 840). Thick prisms or 
needles (from water), sol. hot water and alcohol. 
Boiling KOHAq yields thioglycoUic acid. Nitrous 
acid forms a nitrosamino C4H5(NO)N2SO which 
is an orange-red powder, sol. hot water. 

(a).Di.ii^^thyl-tliiohydanto*in CjHgN.SO ♦.«. 

q pTT « o i 

NMe:C<^^‘^^ [71°]. Formed by heating 

di-methyl -thio -urea with chloro-acetio acid in 
aqueous solution (Andreasch, M. 8, 408). Long 
colourless prisms, v. sol. water, alcohol, and 
ether. Smells like nicotine. Hot aquequa 
alkalis convert it into thioglycollic acid. '‘Nitrous 
acid forms an isonitroso- compound CiH,N«SO, 
[ 220 °]. 

(jS) -Di-methyl-thiohydantoin 

[114°]. Formed from di- 

argentio thiohydantoin and Mel (Andreasch, M, 
8, 416). Thin plates, v. sol. water, si. sol. 
alcohol. Oxidised by KCIO, and HCl to urea 
and other products. 

DI-METHYL-THIONINE C^HuNS i.e. 
.C3H3^NHMe 

N^ yS , Obtained by the action of 
I ^C,H3^C->NM0 

FejCl# upon metliyl-p-phenylene-diamine in the 
presence of H^S and HCl. The free base is a 
crystalline powder, si. sol. ether and alcohol, 
insol. water. The blue alcoholic solution has a 
strong red fluorescence. The hydrochloride is 
easily sol. water with a blue colour and reddish- 
brown fluorescence. The hydroiodide (B'HI) is 
a dark-blue powder, sol. hot water and alcohol, 
b 1. sol. cold water ; dyes silk blue. The free base 
by boiling with water is converted into methyl- 
thionoline with evolution of NHgMe. By treat- 
ing the product with 70 p.o. H2SO4 a second 
molecule of NH.Me is split off and thionol* 
.C3H,^0H' 

N^ yS is formed (Bornthsen a. Goske, 

I \o,H3^o 

B-TorOsT)."^ 

XAv — NHMe 

MEXHYL.THI0N0LINEN< >S 
I \O.H^O 

F'ormed by boiling di-methyl-thionine with 
water, methyl-amine being evolved. By treat- 
ment with 70 p.o. H3SO4 a second molecule of 
methyl-amine is split off, and there is formed 
.C.H,s-~OH 

thi«nol N<_ • yS (Bornthsen a. Goske, 

j XC.H3/-O 

B. 20, 932). 

Di-methyl-thionoline t^. Methylenb-violet. 
METHYL-THIOFABABANIG ACID 

O4H4N2SO3 i.e. OxalyUmethyU 

thio-urea. [105°]. Prepared bypassing oywogen 
into an alcoholio solution of methyl-thio-urea 
and boiling the ppd. CSN^ELsMeOy, with oeno. 


iUBL/i ana (ivMeui;.,rcui4. 

METHYL-THIOHYDANTOlN 
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METTHYIi-THlOPARABANlO ACID. 


HOiAq (Andreasoh, B. 14, 1447; If. 9. 277). 
Yellow plates, sol. water, alcohol, and ether. 
May be sublimed. Converted by warming with 
aqueous AgNO, into methyl-parabanio acid. 
l)i«methyl-^opa~abanio acid C^EL^K^SOt «.e. 

^^NMeCO^* OxalyU 

di-methyl-thio-urea. [118®]. Prepared* by pass- 
ing cyanogen into an alcoholic solution of s-di- 
methyl-thiO'Urea and boiling the ppd. cyanide 
with HClAq (Andreasch). Yellow monoclinicJ 
tables, si. sol. cold water, v. e. sol. alcohol and 
ether. Split up by boiling alkalis into di-methyl- 
thio-urea and oxalic acid. On heating with 
BaCO, and water it gives di-methyl-ox amide and 
CSO. Boiling aqueous AgNO, forms cholestro- 
phane. 

(a)-MBTHTL.THIOFH£N£ 0,n,S i.e. 

TtmtoUne. (111”). Ocoura in 

coal-tar (V. Meyer, B. 18, 3009). Formed by the 
action of sodium on a mixture of (a)-iodo-thio- 
phene and Me£r (V. Meyer a. Kreis, B, 17, 1662; 
Egli, B. 18, 544). Formed also by the action of 
PaS, on acetyl-propionic (levulic) acid (Kues, 
B. 19, 656). Oil. Forms a tri-bromo- deriva- 
tive [87°J. 

(i9).Metliyl.tliloph«ae Thio- 

tolens. Occurs, together with the preceding 
isomeride, in crude toluene from which it may 
be separated by shaking with HaSO^, and passing 
steam through the boiling acid diluted with 20p.c. 
water. The mixture of mcthyl-thiophones so ob- 
tained boils at 118 cor. and has a S.G. || « 1*0194 
^eyer a. Kreis, B. 17, 787 ; Schulze, B. 17, 2858). 
Formed by distilling sodium pyrotartrate with 
PaS, (Volhard a. Erdmann, B. 18, 456). Oil. 
Oxidised by alkaline KMnO^ to (i8)-thiophenio 
acid. Gives a tri-bromo- derivative [34®], and a 
bromo-di nitro- derivative [125®]. 

Bi-methyl- thiophene CeHgS. Thioxem. Crude 
thioxene is obtained in considerable quantity by 
passing steam through sulphuric acid used in 
urifying xylene diluted with 20 p.o. of water and 
eated to boiling (Schulze, B, 17, 2853). 

' methyl- thiophen. 

tn-Thioxene. (138’ cor.). S.O. ss. 9956. V.D. 
4*02 (calc. 8*9). Formed by distilling jS-acetyl- 
isobutyric acid with PjS, ^Zelinsky, B, 20, 2018). 
Gives on oxidation methyl-thiophene carboxylic 
and thiophene dicarboxylic acids. 

Bi-methyl-thiophene SC^HaMea. (189® cor.). 
S.G. |J *9777. Formed from iodo-(/8) -methyl- 
thiophene, Mel and sodium (jDcmuth, B. 19, 
1859). Liquid. 

(oaO-Di. methyl -thiophene 

Thioxene, (137® cor.). S.G. *9756. Occurs in 
coal-tar. Prepared from crude thioxene by con- 
version into iodo-di-methyl-thiophese and ‘re- 
ducing this body with zinc-dust ahd alcoholic 
NaOH (Messenger, B. 18, 506, 1606). Formed 
by heating acetonyl-acetone (di-methyl-ethylene- 
diketone) CH 3 .CO.CHa.CHa.CO.CH, (3 pts.) with 
powdered PaSj (2 pts.) for an hour at 140®-160®‘; 
the yield is 60 -60p.c. of the theoretical (Paal,B. 
18, 2252). Formed also from (a)-iodo-(a')-methyl- 
tbiophene by leaving it for some weeks m contact 
with sodium and Mel (Budi, B. 20, 1747). 


Ooburless mobile liquid ol sli^i bdoor. Bis* 
solves sulphur oonsiderablv. Gives a red colour 
with isatin and H,S04, a violet with phenanthra* 
quinone and 1^04, and a reddish-brown with 
phenyl-glyozylic acid and H,S04. By KMn04 it 
is oxidised to thiotolene-carboxylio acid [142®]. 
The di-bromo- derivativa melts at [47®-60®], and 
the tri-bromo- derivative at [144®]. It also forms 
a bromo- derivative [194®], a second di-bromo« 
derivative [46*^], a per-bromo- derivative C^r|S 
[114®], and oily iodo- and nitro- derivatives 
(Messinger). With phepanthraquinone, HOAo, 
and H2SO4 (Laubenheimer’s reagent) it gives a 
reddish-violet colouration. 

(i3/8')-l>i-methyl-thiophene 

(146°). S.G. || 1*0078. Formed by distilling 
sodium s-di-metnyl-succinate with PgS, (Zelinsky, 
B. 21, 1836). Yellow oil. With a trace of isatin 
in cone. H2SO. it ^ves an emerald-green colour. 
On oxidation it yields an acid crystaUising in 
needles [139®], si. sol. cold water. 

(08) - Dl - methyl - thiophene . 

om-Thioxem. (137° cor.). S.G. 31 *9938. Formed 
by distilling /3-acetyl-n-butyrio acid with P,S, 
(Paal a. Pflschel, B. 20, 2559 ; Griinewald, B. 
20, 2585). Colourless, strongly refracting oil. 
In the indophenine reaction it gives a bluish- 
violet colour. Laubenheimer's reagent 3rields a 
reddish-violet colour. KMnO, oxidises it to 
methyl-thiophene carboxylic acid and thiophene 
(i3i3')-di-carboxylic acid. 

Tri-methyl-thiophene C,H„S •.«. 

^‘CcH^’CMo’ formed by distilling 

I CH,.CO.CHMe.CHMe.CO,H with P,S, (Zelinsky, 
B. 20, 2025). 

Tetra-methyl thiophene 0,H„S i.e. 

unoor.). S.O. « -9443. 

Formed from tri-methyl-thiophene by treatment 
of this substance (12 g.) dissolved in petroleum- 
ether with iodine (48*6 g.) and HgO ^ (21 g.), 
distilling with steam, and allowing the iodo-tri- 
methyl-thiophene which comes over to stand 
with Mel and sodium (Zelinsky, B. 21, 1837). 
Oil. Does not give the indophenine reaction. 
References. — Di-bkomo-mbthtl-thiopheni 

and lODO-DI-METHYL-THIOPHBNB. 

HETHYL-THIOFHENS GABBOXYLIGAOIB 

0^,80, “ 

®^CH — ^CMe’ Th^iolene carhoxylio acid, 

[119®]. Formed by oxidising the corresponding 
di-methyl-thiophene with alkaline EMn04 in the 
cold (Zelinsky, B. 20, 2920). Needles,^ si. soL 
cold water, v. sol. ether. May be sublimed.— 
Cai'2 2laq; plates.— AgA'. 

(i8)-Methyl-thiophene (a)-carbozyUo acid 

e-ThiotoleiUeaeid. (144'«]. 

Obtained by saponifying its ether, which if 
formed by the action of QICO,Et and sodium- 
amalgam upon iodo-(/3) -methyl- thiophene (Levi, 
B, 19, 656). Formed also by oxidising (/S)- 
methyl-thienyl methyl ketone with aUmlinc 
KMnO, (Demuth, B. 19, 680); and by boUing 
the amide with aloobolic potash. Needles (h^mi 
water), V. Moljiot water and alcohol. Not a|« 
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tooked by^ KUnO^. — 0aA',4ftq j plates. — 
BaA'. 6aq : small plates, sol. water.— AgA'. 

Chloride 0,H,MeS.C001. (219®). Liquid, 
smelling like benzoyl chloride. 

Amide OAMeS.OONH*. [119®] (Z.); 
[128°] (Levi). Formed by the action of 
Cl.CON^ on ()8)-meth)^-thiophene in presence 
of Alois (Zelinsky, B, 20, 2024 ; Gattermann, A, 
244, 68). Needles (from yf&ter)^ v. sol. water. 

(a)-M6thyl-thiophene (a')-Garbozylio acid 

thiopJienia acid, 

• oo-ThwioUnic acid, [142°] (P.) ; [}37°] (L.). 
Formed by oxidation of thioxene (from acetonyl- 
acetone) with alkaline EMnO^ (Paal, B, 18, 
2253). Obtained also from its ether, which is 
produced by heating iodo- (a) -methyl-thiophene 
with OlCOsFt and sodium-amalgam (Levi, B. 19, 
666). White needles. Somewhat volatile with 
steam. Begins to sublime at c. 120° in long 
needles. V. e. sol. alcohol, ether, an^boiling 
water, si. sol. cold water. Gives ns colour- 
reaction with isatin and HjSO^. Oxidised by 
alkaline KMn04 to the corresponding thiophene 
dicarboxylio acid. — CaA'.^SJaq. —A'Ag* ; white 
crystalline powder. 

Hethyl-thiophene carboxylic acid 

[^34-6“]. Obtained by 

oxidising (aj8)-di-methyl-thiophene with an al- 
kaline 1 p.c. solution of KMn04 (Grdnewald, B, 
20, 2686). 

Di-methyl-thiophene carboxylic acidCjIIgSOa 
[172°]. Obtained from 

its amide by hydrolysis (Zelinsky a. Gatter- 
mann, A, 244, 69). Needles (from dilute alcohol). 
— AgA'. 

Amide 04HMe.,S.CONH,. [116°]. Formed 
by acting on di-methyl-thiophene with Cl.CONHj 
in presence of AlCl*. Colourless needles (from 
water). 

Tri-methyl-thiophene carboxylic acid 
OA.SO, [208°]. Ob- 

tained by hydrolysis of its amide (Gattermann 
a. Zelinsky, A, 244, 60). Needles (from alcohol). 

Amide 04Me,S.C0NH2. [147°]. Formed 

by the action of CICONH3 upon (a/3/3') -tri-methyl- 
thiophene in presence of AlGl,. Crystallises 
from water. 

(3)-METHyL-THI0PHENE SDLPHONIC 
ACID C4H2MeS.SO,H. Formed by warming (/3)- 
methyl-thiophene with fuming H2SO4 (Muhlert, 
B, 19, 1620). Syrup, turning •red on exposure 
to air.— KA'iaq.— ZnA'aSjaq.— PbA" (at 110°). 

Chloride C4H2MeS.S02Cl. Oil. 

Amide 04H2MeS.80,NHj. [80°]. Crystal- 
line nodules (from ether). 

HETHYL-THIOFHENIO ACID v. Msthyi<- 

^ THIOPHBNE OABBOXriilO AOID. * 

MJETHYL-THIO-DIPHETSTTLAMINB v. 
Mbthvl-imido-di-phbntl sulphide. 

HSIHYL DITHIOFHOSFHATES. 

Di-methyl-di-thfA-phosphoric acid CsH^POzS, 
i,e, Me^HPOsS,. Formed, together with MeaPOjSa, 
by the action of PjS. (1 pt.) on methyl alcohol 
(5 pts.) in the cold (Eowalewsky, A, 119, 803). 
Thi^ liquid, soluble in water. Decomposes 
below 100°.— PbA'i ; prisms (from idoohol). Melts 
belowlOO®* 


Tri- methyl dithiophoephste Me,PO.Sp 
Formed as abore. Iiiqaid, r. si. sol. water. 
UETHTI-THIO-PHIHALIltlDlirB 0^,KS 

U OA<c^'^!^S. .From thiophthalim- 

idine and Mol (Way a. Gabriel, B. 23, 2483). It 
is converted by cone. HClAq at 190° into thio- 
phthalide, and by oxidation into o-di-cyano-di- 
benzyl di-snlphide (C,iH4Cy.CH2)2S2 [124°].— 
B'HCL-B'aH^nCl,.- B'C,H2(N02)30H ; yellow 
Imeedles. 

METHYL-THIO-UEEA C2H3N2S i.e. 
NH2.CS.NHMe. [118°]. Formed from methyl- 
thiocarbimide and NH;, (Andreasoh, 3f. 2, 277). 
Prisms, v. sol. water and alcohol, si. sol. ether. — 
B'HI : large plates, v. e. sol. water and alcohol. 
Melts below 100°. Decomposed by Ag^O into 
Agl and methyl-cyanamide (Bernthsen a. !^inger, 
B. 11. 492). 

Di-methyl-thio-urea CsHsN2Si.c. CS(NHMe)2. 
[61*5°]. Formed from metliyl-thiocarbimide and 
methylamine (Traumann, A. 249, 49 ; Hccht, B. 
23, 286 ; cf. Andreasch, M. 2, 277). Transparent 
very hygroscopic plates. V. sol. water, alcohol, 
and acetone, si. sol. ether and benzene, v. si. sol* 
light petroleum. 

METH YL-THYMO-ACEYLIC ACID v. Methyl- 
derivative of Oxy-methyl-propyl-cinnamto acid. 
DI-METHTL-TOLANE v. Di-tolyl-ac£TYL- 

ENE. 

DI-METHYL-TOLENYX-AMIDINE. 

Hydrochloride C,„H,,N.JIC1 i,e, 
(NHMe.C(CAMe):NMe)HCl. [200°]. Formed 
by adding the hydrochloride of p-tolenyl imido- 
ether (EtO.C(C3H,Me):NH)HCl to an alcohol 
solution of methylamine (Glock, B, 21, 2654). 
Long silky needles (from water), v. sol. water 
and alcohol. — B'.2H2P»^^Cl8 2aq. [95°]. Dimetrio 
crystals. 

- Di - methyl - tolenyl - amidine. Hydro- 
chloride (NMe2.C(CJI,Me):NH)HCl. Formed 
from the hydrochloride of p-tolenyl imido-ether 
and dimethylamine (G.). Short prisms. 

MET HYL -TOLINDOLE v, Di-methyl-indole, 
METHYL-TOLISATIN v. Di-methyl-lskTUf. 
DI - METHYL - TOLUBUTYLAMINE v. 
Methyl-butyl-phenyl-di-methyl-amine. * 
METHYL-o-TOLUIDINE C,H„N i.e, 
[2:l]CgH4Me.NHMe. o-Tolyl-mcthyl-amine. 
(207°). S.G. ^ '973. Prepared by the action of 
tin and HClAq on the nitrosamine which is ob- 
tained from the crude product of the action of 
methyl alcohol and HCl on o-toluidine (Monnet, 
Eeverdin, a. Nolting, B. 11, 2278). Obtained 
also by heating o-toluidine hydrobromide (or 
hydroiodide) with 5 p.c. more than an equiva- 
lent quantity of methyl alcohol for 8 hours at 
160°, the yield being 46 p.c. of the theoretical 
(Keinhardt a. Btaedel, B. 16, 29). ^ It is also pro- 
duced by distilling o-tolyl-amido-acetic acid 
(Widman, /. pr, [2] 38, 303). Colourless oil.— 
B'^LaPtCli., 

Acetyl derivative [66°]* 

(261°) (B. a. S.) ; (0. 260^ (M., R., a. N.). 

Nitrosamine C,H4Me.N(NO)Me. Oil. 
ponverted by alcoholic HOI into the isomorw 

jp-nitroBO-o-methyl-toluidine 

[6:l:21NO.Ojme.NHMeorO.HJiIeC^ ™*> 0. 

which crystallises in green plates, [161°], sol. 
benzene. On boiling with dilute aqueous NaOH 

DP 
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METHYL-TOLXJIDINB. 


It is oonyerted into nitroso-cresol and methyl- 
amine. Potassium permanganate oxidised it to 
nitro-methyl-toluidine [134®J. Its hydrochloride 
OgHjoNjOHjOlaaq crpstallises in yellow cubes 
- [110°J ; V. si. sol. oonc. HClAq (Kock, A. 243, 

808). 

c Methyl-m-toluidine - [3:l]0«H,Me.NHMe. 

(207°). Formed by the action of Mel on 
m-toluidine, and purified by means of the 
acetyl derivative (NOlting, B, 11, 2279). Oil. — i 
B'APtCle. 

Acetyl derivative C<,H4Me.NAcMe. [66°]. 
(o. 250°). Sol. hot water, alcohol, anu ether. 

Methyl -p - toluidine [4:l]C^H4Me.N HMo. 

(208°). Formed by passing Me Cl into boiling 
p-toluidine. The ethereal extract of the crude 
product is freed from p-toluidine by ppn. with 
ILjS 04, evaporated, and mixed with Ao.^0. The 
resifltinga mixture of di-methyl-toluidine and 
•acetyl-methyl-toluidine may then be fractionally 
distilled, and the acetyl derivative saponified by 
HGlAq or NaOHAq (Thomsen, B. 10, 1582). 
on.— B'^HFtCl,. ' 

Acetyl derivative CgH^Mc.NAoMe. [83°]. 
(283°). Plates (from ether-alcohol) ; si. sol. 
water, v. sol. alcohol and other. 

Propionyl derivative CuHjsNO i.e. 
CJl4Me.N(C3H,0)Me. (266°-269°). Formed 
from methyl-p-toluidine and propionic an^diy- 
dride (Norton a. Livermore, B. 20, 2270). Con- 
verted by dilute nitric acid into tri-nitro-methyl- 
p-toluidine [130°]. 

Nitrosamine C,H4Me.NMe(NO). [54°]. 
Insol. water, v. sol. alcohol and ether. 

Di-methyl-o- toluidine CoHjsN^Oo i,e. 
J2;l]C8H4Me.NMe2. (183°). Formed by distilling 
its methylo-hydroxide (Thomsen, B. 10, 1586 ; 
NSiting, B. 11, 2279). Prepared by heating 
o-toluidine hydrobromide (or hydroiodide) with 
a little (5 p.c.) more than two equivalents of 
methyl alcohol for 8 hours at 150°, the yield 
being 93 p.c. of the theoretical (Reinhardt a. 
Staedel, B. 16, 29). Oil. Converted by HNO3 
(S.G. 1*5) into di-nitro-o-tolyl-methyl-nitramine 
(Van Romburgh, B. T. C. 3, 395).-- B'^H^tCl,.— 
B'jH^FeCy, ; white needles. — B'gHjFeCyrt 4jaq; 
yellow unstable crystals (Wurster a. Roser, B. 
12, 1826). 

Methylo-iodide C^H^Me.NMeJ. Formed 
from o-toluidine and Mel (Thomsen). It is also 
a product obtained by heating di-methyl-aniline 
methylo-iodide at 220°-230° (Hofmann, B. 10, 
1585). Needles. 

IH-methyl-m-toluidine [3;l]C^H4Me.NMejj. 
(208°) (N. ; R. a. S.) ; (216°) (Wurster a. Riedel, 
B. 12, 1797). Formed from w-toluidine and McI, 
or by distilling its methjlo-iodido (NSlting). 
When dissolved in H2SO4, and treated with HNO, 
(S.G. 1*6), it yields 0«H(N02),Me.NMe.N02 (Van 
Romburgh, B. T. 0. 3, 413).— B'^EyPtCl..-- 
B'2H4FeCy32aq : white needles.— B'gHjTeOy, 1 Jaq 
(Wurster a. Roser, B. 12, 1826). 

Methylo-iodide B'Mel. Yields 
(B'MeCl)3Pt€ll4 : yellow cubes. 

Di-methyl -p-toluidine [4:l]G4H4Me.NMe2. 
(208°) (R. a.S.;H.) ; (210°) (Van Romburgh). S.G. 
•938. Formed, together with other products, by 
heating dimethylaniline methylo-iodide at 220°- 
230° (Hofmann, B. 5, 707). Formed also by heat- 
ing its methylo-iodide with water and PbO (pid 

ifHUbutrn 


0 

ToUe, a. Athenst&dt, A, 224, 887 ; c/. ThQxnsaiii 

B. 10, 1586). Prepared by heating p-toluidine 
hydrobromide (or hydro-iodide) with rather more 
(6 p.o.) than two equivalents of methyl alcohol 
for eight hours at 150°, the yield being 96 p.o. of 
the theoretical (Reinhai^t a. Staedel, B. 16, 29). 

011. Converted by fuming HNO3 and H0SO4 into 

C, H(N03)3Me.NMe.N03 (Van Romburgh, B. T, 0. 
3, 404). — B'jHaPtCle.— B'.^4FeCy4aq: white 
powder. — B'2H3FeCy6 2Jaq ; yellow crystals 
(Wurster a. Roser, B. 12, 1826). 

Methylo-iodide CeH^Mo.NMe,!. Formed 
from p-tolaidine and Mel. Converted by 
moist Ag.p into CaH4Me.NMe30H. Yields 
(C«H4Me.NMe3Cl)2PtCl4. 

References . — Bbomo - di - methyl - tolttidinh 
and NriRO-METHYL-TOLUIDINE. 

DI . METHYL - 0 - TOLUIDINE SULFHONIO 
ACID CoH3Me(NMe2)S03H. Formed by sul- 
phonating di-metbyl -o-toluidine (Miohler a. 
Sampaio^ B. 14, 2167). Largo prisms ; v. sol. 
hot water ; insol. alcohol. — BaA'j : soluble 
plates.— CaA'jj : small nodules. — ZnA 2 1 easily 
soluble needles. 

METHYL-TOLUQUINOLINE v. Di-mbthyl- 

QUINOLINE. 

METHYL - TOLUQUINOXALINE 17. Di- 

METHYL-QUINOXALINE. 

METHYL-TOLYLENE-DIAMINE v. Tolyl- 

KNE -METHYL-DIAMINE. 

METHYL TOLYL KETONE v. Tolyl mbihyi 

KETONE. 

METHYL-TOLYL-NITROSAMINE v. Nitros- 
amine of Methyl-toluidine. 

DI-METHYL-TOLYL-PHOSPHINE v. Tolyl- 

DI-METHYL-PIIOSPHINR. 

METHYL TEIDECYL KETONE i.e, 

CH,.CO.Cj,H 2,. [39°]. (294°). S.G. (liquid) 

25 -8182. Formed by distilling a mixture of 
barium myristate and barium acetate (Krafft, B. 

12 , 1669; 15, 1724). Yields acetic andtridecoic 
acids on oxidation. 

DI - METHYL - TEIDECYL - PYEIDINE 

C,„H3,Ni.c. C,NH,Me2(C4,H,,). (216°at 13mm.J. 
Formed by distilling its dicarboxylio acid with 
soda-lime (Krafft a. Mai, B. 22, 1768). OiL — 
B'jHaPtCl,, : yellow plates. 

DI- METHYL. TEIDECYL -PYEIDINE DI- 
CAEBOXYLIC ACID 

Formed by saponifying its ether with iJcohouo 
potash. — HgA^HCl : crystalline powder ; v. e. sol. 
alcohol. 

Ethyl ether Et^A". (266° at 10 mm.). 
Formed from its dihydride by treatment of the 
alcoholic solution with ^itrous acid (Krafft a. 
Mai, B. 22, 1758). Yellowish oil.— EtjA^HOl ; 
neqdles. 

Jh-methyl-trideoyl-pyridine dihydrlde di- 
carboxylio ether C3NMe2(0„H2,)Ha(003Et),. 
[60°]. Formed by heating a mixture of mynstio 
aldehyde, alcoholic NH,, and aoetoacetio ether 
(Krafft a. Mai, B, 22, 175'!), Hard crystallint 
crusts. 

METHYL-TEO PIDIN E v. TBOpmuni. 

' METHYL-TEOPINE v» Tbopinb. 
METHYL-UMBELLIO ACID p. Dt-m* 

VHENYL-CBOTONXO AOZD. 

METHYLUMBELLIFBBON P. LocUm ^ 

W-OXY-PHENYL-OBOTO|(IO lOIp.. 
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Bl - methyl - umbelliferon OnHioO, i.e. 

< OMe:OMe 

I . Lacton$ of di-oxy- 
0 ■ — CO 

phmyU 2 >entenoio acid, [266®]. Formed by the 
action of HnS04 on a mixture of methyl-aceto- 
aoetio ether and resoroin*(Pechmann a. Duisberg, 
B. 16, 2127). Colourless needles of high refrac- 
tive power. Its dilute alkaline and H^S04 
solutions have a blue fluorescence. 

Isomeride v. Lactone of Di-oxy-tolvl*oro- 

^ TONIO ACID. 

METHYL UNDECYL KETONE .v. Methyl 

HBNDECYIi KETONE. 

METHYL-TTKACIL V. Di-oxy-methyl-pyb- 

CMiniNE. 

METHYL - UBAMIDO - ACETIC ACID v. 
Methyl-hydantoio aoid. 

m - METHYL - URAMIDO - BENZOIC ACID 

C«H,oN.,Osi.e.HMeN.CO.NH.CaH4.CO.^H. Formed 
by the action of methylamiiie upon cyftncarb- 
oxamido-benzoic acid NC.CO.NH.CaH4.CO2H 
(Gricss, B, 18, 2416). White needles ; sol. alcohol, 
V. si. sol. water. — A'Ag : white plates. 

METHYL-UEAMINE. An old name for 
Methyl-quanidine. 

METHYL.TrREAC2HaN20 U, 

NH2.CO.NHMe. [102^]. Formed from methyl 
cyanate and ammonia, or by evaporating a mix- 
ture of potassium cyanate and metliylamine 
sulphate (Wurtz, C. B, 32, 414). It is also a 
product of the action of HCl and KCIO, on caf- 
feine (Fischer, A, 216, 267). It may be pre- 
pared by boiling its acetyl derivative with cone. 
HNO, (Hofmann, B. 14, 2734). 

Properties.— Deliquescent prisms ; v. e. sol. 
water and alcohol. Its aqueous solution is 
neutral to litmus, and yields with nitric acid a 
pp. of the nitrate C2HaN20HN03 [128®], which 
is converted by fuming nitric acid into methyl- 
amine and ammonium nitrate (Franchimont, 
B. T. C. 3, 220). 

Nitrosamine NH2.CO.N(NO)Me. [124®]. 
Formed by adding NaNOj to a solution of 
methyl-urea nitrate containing ice (Von Briin- | 
ing, B, 21, 1810 ; A. 253, 6). Yellow plates or 
tables (from ether), v. sol. hot water, alcohol, 
and ether. Decomposed by long boiling with 
water. Exhibits Liebermann*s reaction. On 
reducing with zinc-dust and HOAc it yields 
methyl - semi - carbazide NH2.CO.NMe.NH2 
whence, by heating with cone. HCl Aq for 6 hours 
at 100®, methyl-hydrazine is got. 

Acetyl derivative NHAc.CO.NHMe. 
[180®]. Formed from methyl-urea and Ac.^O. 
Formed by the action of boiling dilute NaOH on 
A mixture of bromo-acetamide ^CHj.CO.NHBr) 
and acetamide. This^mixture is prepared by 
adding aqueous (10 p.o.) NaOH to acetamide 
(10 pts.) mixed with bromine (13*6 pts.) imtillhe 
colour changes from red to yellow (Hofmann* B. 
14, 2726; 15, 408). In this reaction methyl 
cyanate is perhaps first formed and then unites 
with acetamide. Monoclinic prisms (Haushofer, 
J, 1882, 865), sol. al£)ho1, ether, and hot water. 
Split up by fdkalis into NH„ CO„ methylamine, 
and acetic acid. Boiling oono. HClAq forma 
acetic acid and methyl-urea. 

«-Di«methyI-iirea OgHaN^O i,e, 0O(NHMe)g. 
[102*6®]. (269®). Formed by the action of 
ixi«thyl«mi|i9 mibjl oyanaU (Wurtz, 


ehim. pure, 1862, 199). According to Wurtz, the 
same body when prepared by the action of cold 
water on methyl cyanate melts at 99*6® and 
boils between 273° and 288®. s-Di-methyl-urea 
crystallises easily, is v. sol) water and alcohol, 
and forms a hygroscopic nitrate OaHgNjjOHNO, 
[c. 65°] which is decomposed by fuming HNO* 
forming methylamine (Franchimont, JR, T. 0* 
8, 222). 

Cyano-acctyl derivative 0(,n„N302 i,e, 
NHMe.CO.NMe.CO.CH2Cy. Formed from s-di- 
methyl-urea and cyano-acetyl chloride (Mulder, 

B. 12, 46C). Crystals, not melted below 260®. 
Gives with bromine-water the compound 

Cono. HNO, forms, on 

warming, two purple-red compounds. 

t^-Di-methyl-urea NMe2.CO.NH;.. [180®]* 
Formed by evaporating the mixed solrtions of 
potassium cyanate and dimethylamine sulphate 
(Franchimont, R. T. G. 2, 122 ; 3, 222). Large 
hard crystals with sweet taste, si. sol. alcohol 
and ether. Boiling kc^O forms NMe-^Ac and 
cyanuric acid. Aldehyde in the cold slowly 
forms Cn,.CII(NH.CO.NMe2)2 [160°]. Chloral 
forms CCl3.CH(OH).NH.CO.NMe2 [166®] and 

C, H„Cl3N.20, [74®] (Van der Zande, B. T, C, 8. 
222). Nitrate B'HNO,. [101®]. Very large 
crystals. Converted by fuming HNOg into di- 
methyl-nitramine. — Oxalate B'H202O4aq. De- 
composes at 105°.- Pier ate B'0aH2(N02)30H. 
[130®]. Decomposes on fusion (Van der Zande). 

Tri-m ethyl-urea C4H,oN20 i,e, 
NMe2.CO.NHMe. [76®]. (232® cor.). Formed 
by mixing ethereal solutions of methyl cyanate 
and dimethylamine (Franchimont, B. T, C, 3, 
226). Crystallises well from ether ; v. sol. water 
and alcohol, sol. benzene. Fuming HNO3 forms 
di-methyl-nitro-araine (NMe2.N02) and methyl- 
amine. 

Tetra-mothyl-urea CsIIjaNjO i,e, CO(NMe2)3. 
(177® i. V.). S.G. iA-972). Prepared by pass- 
ing dimethylamine into a solution of di-methyl- 
ohloro-formamide Cl.CONMeg (derived from 
COCI2 and NMo.H) in benzene (Michler a. 
Escherich, B. 12,' 1162 ; Franchimont, R, T, C.^ 
3, 228). Oil, V. sol. alcohol and ether. With 
cone. HNO3 (S.G. 1*6) it yields NMe2.N02 and 
dimethyl amine. 

Reference,-- Ciiloro-methtl-urea. 

METIIYL-ITRETHANE v. Methyl carb- 
amate. 

(a)-METHYL.URIC ACID 0 gH 4 N 40 , U. 

»■ •• “ 

Formed by heating at 150® acid lead urate with 
Mel diluted with ether (Hill, B. 9, 870, 1090 ; 
Am, S, [3] 12, 428). Thin prisms, si. sol. boiling 
water, insol. alcohol and ether. Sol. cono. 
H-SO4 and* veppd. by water. Oxidised by alka- 
line KMn04 to methyl-allantoin C4H3MCN4O, 
[225°]. KCIO3 and HCl oxidise it to urea and 
methyl alloxan. By heating with HGlAq it is 
split up into glyooooll, methylamine, GO,, and 
NH, (Fischer, B. 17, 1776). 

Salts.— EgA^Saq. Ppd. by adding alcohol 
to its aqueous solution. — KHA'^aq. — Na^"daq. — 
NaHA^q.— CaA'' 8aq.— BaA"4aq.— BaA" SJaq : 
tufts of deUoate needles, 

ppf 
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Methyl-uric acid C^HaMeN^Oj. Possibly 
identical with the preceding. Prepared by fusing 
urea (8 mols.) with methyl-amido-acetic acid 
(1 mol.), extracting the fusion with water, ppg. 
by ammoniacal AgNO,and magnesium mixture, 
digesting the pp. with an alkaline sulphide, fil- 
tering, aoidifjring, and evaporating to* a small 
bulk (Horbaozewski, M. 6, 359). Formed also 
by heating methyl -hydantoin with amyl allo- 
phanate or with biuret (Horbaezewski, M. 8fi 
684). Micaceous scales, sol. boiling water and 
alkalis, si. sol. cold water, dilute acids, alcohol, 
and ether. Gives the murexide rcaUion. On 
heating with HClAq at 170® it gives a product 
(probably methylamine) which gives the carb- 
amine reaction. 

(3) -Methyl -uric acid CalljMoN^Oj i.e. 
CO<kh^-^;Nh®>CO. Tn-oxy-ntethyl. 
purin, S. *06 at 100®. 

Formation. — 1. By heating the di-methyl 
derivative of chloro-di-oxy-methyl-pnrin with 
HClAq at 130° (Fischer, B. 17, 33‘2).-2. By 
heating di-chloro-oxy-methyl-purin with HClAq 
at 140® (Fischer, B. 17, 1777).— 3. Occurs in 
small quantity, together with a much larger 
quantity of (a) -di-methyl-uric acid, by heating 
neutral lead urate with Mel at 100® (F.). 

Properties . — Slender crystals. Sol. alkalis. 
Beduces ammoniacal AgNO, in the cold. Gives 
the murexide reaction. On heating with PClj 
it yields di-chloro-oxy-methyl-purin. On oxida- 
tion with HNOj or with KCIO, and HCl it gives 
methyl-urea and alloxan. Split up by heating 
with HClAq into COj, methylamine, NHg, and 
glyoocoll. 

(a)-Di-methyl-uric acid CsHaMe^NjO, t.c. 
0^;aMe02:C2;N2HMeC0. [above 340®]. S.-6at 
100® ; ‘06 at 20®. Prepared by heating neutral 
lead urate with Mel in ether for 20 hours at 
165° (Mabery a. Hill, Am. 2, 300 ; P. Am. A. 
16, 256; P. 11, 1329; Fischer, B. 17, 1779). 
Slender monoclinic prisms (containing aq), si. 
sol. water, sol. cone. H^SO^ and HClAq, insol. 
alcohol and ether. When heated with cone. 
JlClAq at 170® it is resolved into CO.^, ammonia, 
KHjMe, and glycocoll. Nitric acid oxidises it, 
forming methyl-alloxan and methyl-urea. HCl 
and KCJIO, form methyl-urea, methyl-alloxan, 
and a small quantity of a compound C3H^N.^09 
[160®]. The ammonium salt is decomposed on 
boiling its solution with separation of the free 
acid (difference from (a) -methyl-uric acid). 

Salts. — K^"4aq: silky needles, v. sol. 
water. — KHA" 14aq : needles, sol. water. — | 
Na^A'dJaq: neeAes, sol. water. -NnHA"2aq: | 
small needles, sol. water. — BaA" 3aq ; flat 
prisms, m. sol. hot water.— BaH^A^'jSaq. 

(3)-l)l-methyl-urio acid 

CO<Ni— Tri-oxy-methiil. 
pwrin. Formed by the action of H53O4 at 140® 
on the di-ethoxy- compound obtained by treating 
di-chloro-oxy-di-methyl-purin with alcoholic 
NaOH. Formed also by heating di-chloro-oxy- 
di-methyl-purin with fuming HCl at ISOf’ 
(Fischer, B. 17, 837, 1779). Colourless crystal- 
line powder, y. si. sol. water, alcohol, and ether. 
Melts at a very high temperature. 

Peacttonc.--pn heating with HOI it is s^it 
m into OTetbylmma, OOfm and NH^. 


POL eonverts it back into di-dhloro-oxy-di* 
methyl-purin. By and H2SO4 it is 

oxidised to cholestrophane. By oxidation with 
HNO, or KCIO4 and HOI it chiefly gives a body 
07 H,oN 40 ii, whi^ forms large colourless crystals 
[174®], V. sol. water, anj decomposed on boiling 
with baryta-water into mesoxalio acid, urea, and 
probably di-methyl-urea. 

Tri - methyl - uric acid m. 

MeN-CO HN— CO 

oi d— NMev oi i— NMe. 

I n - >CO or in >00. 

HI^_0— NMe/ MeN— 0— NMe/ 

[346®]. Formed by heating the lead salt of (3)- 
di-methyl-uric acid with methyl iodide (Fischer, 
B. 17, 1782). Fine white needles. Sublimable. 
Sol. hot water, si. sol. alcohol and chloroform. 
Dirisolves in alkalis. Gives the murexide re- 
action jtrongly. Is very unstable towards acids. 
O^HuOail^Ag : fine white needles. 

Tetra - methyl - uric acid 0,H|2N40, %.e. 

[218»]. Formed by 

heating the silver salt of tri-methyl-urio acid 
with methyl iodide (Fischer, B. 17, 1784). 
Distils undccomposed. Fine white needles. V. 
sol. hot water, less sol. cold, si. sol. ether. Has 
no acid properties. It is readily decomposed 
by alkalis, with evolution of methyl-amine. It 
gives the murexide reaction. 

METHYL - HVIC ACID C,H„0, 

[98®]. Formed by heating methyl-methronio 
acid to 250® as long as CO^ is evolved (Fittig, 
A. 250, 205). Needles (from water) or prisma 
(from other solvents) ; m. sol. hot, v. si. sol. cold, 
water ; v. sol. cold, v. e. sol. hot alcohol ; v. sol. 
petroleum ether, CHCl,, benzene, ether, and 
HO Ac; volatile with steam. Yields on distillation 
COj and oxy-di-methyl-pentamethenyl hydride. 

Salt B. — (GgH„03).^a 4aq : trimetrio plates ; 
a:h:c = 0’9037:1:4*9021. — A'^Ca 4aq : pearly 
plates, insol. alcohol. — A'Ag: small prisma 
(from water). 

Ethyl ether A'Et. (219®). Colourlesi 
oil, heavier than water, volatile with steam. 
METHTL’VALEBIC ACID v. Hbxoio Aon>. 
METHYL-YALEBOLACIONE v. LacUme of 

OXY-HEXOIO ACID. 

METHYL-VANILLIH v. Di-methyl derwa* 
live of Pbotocateohuic aldehyde. 

DI-METHTL7DI-VANILLIN V. Tetra-methyl 
derivative of Tetra-oxy-di-phbmyl dicabboxylio . 

ALDEHYDE. 

DI-METHYL-VINYL-/LMINE. Methylo- 
hydroxide C^H„NO i.e. NMe,(02HgjOH. 
Neurine. Formed by the action of moist oxide 
of ‘^ilver on di-methyl-bromo-vinyl methylo- 
bromide NMe3(CH2.CH2Br)Br, the product of the 
union of trimethylamine with ethylene bromide 
(Hofmann, C. JR. 47, 658 ; Chem. Qae. 1868, 484 ; 
Baeyer, A. 140, 811). It ia ^so a product of the 
I decomposition of protagon by baryta (Liebreioh, 

1 B, 2, 12), and of the putrefaction of flesh 
(Briegor, B. 16, 1190, 1406 ; 17, 616, 1137). It 
I IB extremely soluble in water, and is extracted 
from the solution by ether with great diffloultv. 

I (Marino, G. 18, 441). Its solntioii is strongly 
, alkaline, and Inmes with HO), Qyi OTapqratmg 
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lU Mlatioii it decompose with evolution of 
KMe„. Its aqueous solution is poisonous, and 
antagonistic to atropine as regards the heart 
and glandular system (Oervello, Arch» ItaL 
Biol 7, 232). , _ 

Uethylo-chlorid% ’‘NMe^CCAjOl. Very 
deliquescent needles. — (NMe3(CjjH8)Cl)2PtCl4 : 
yellow crystals, readily changing to neurine 
platinochloride (NMe3(C8H,OH)Cl).^PtCl4. — 
NMea(C2H3)AuOl4 : yellow needles. 

METHYL VINYL KETONE CAEBOXYLIC 
ACID CH8.CO.CH:CH.COaH. fi-Aaetyl-acrylic 
acid, [125°]. Formed by the action of aqueous 
sodium carbonate on ^-bromo-acetyl-propionio 
acid CH8.CO.CHBr.CH2.CO,H in the cold (Wolff, 
B. 20, 426). Plates, v. sol. alcohol and ether, m. 
sol. cold water.— CaA'g : nodules, v. sol. water.-— 
ZnA's : amorphous. — AgA'j : stellate groups of 
needles. 

Phenyl-hydrazide ® 

PhNH.N:CMe.CH2.CH8.C08H. [157°].* Formed 
from the acid and phenyl-hydrazine (Decker, B. 
21, 2937) or by saponifying its ether. Lemon- 
yellow needles, m. sol. hot water, v. sol. alcohol 
and ether. 

Ethyl ether Phenyl hydraeide 

PhNH.N:CMe.OH,.CH,.CO,Et. [117°]. Formed 
from bromo-acetyl-propionio ether and phenyl- 
hydrazine (Bender, i?. 21, 2493). Yellow spangles, 
si. sol. cold, V. sol. hot alcohol. On reduction 
with tin and HClAq it yields methyl-indyl-acetio 
acid. 

Isomeride v, Tbtrio acid. 

METHYL-VIOLET. A violet dye obtained 
by the oxidation of di-methyl-aniline. It con- 
sists of a mixture of hoxa- and penta-inethyl- 
tri-amido-tri-phenyl carbinols (q.v.) (Fischer, B. 
16, 706, 2904). 

DI-METHYL-XANTHINE v, Thbobbominb 
and Theophylline. 

Tri-methyl-xanthine v, Caepeinb. 

METHYL-XYLENE v, Mebitylenb and 

^•CUHENB. 

METHYL-XYLIDINE CaH.jN i.e. 
04H8Me.8NHMe. One of the products obtained 
by heating di-methyl-aniline hydro-iodide at 
22^° (Hofmann, B, 6, 712). Oil. 

Di-methyl-zylidine OiqHijN i,e. 
OgH,Me2.NMe8. (196°). S.G. *9293. Obtained 
by heating methyl-zylidine with Mel (Hofmann, 
B. 6, 712). OU. 

Di-methyl-xylidine 08H3Me._.NMe2. (203°). 

Obtained by methylation of crude xylidine (H.). 
— B'Mel. 

Di-mbthyl-zylidine O^HaMegNMea. [87°]. A 
by-product in the preparation of methyl-aniline 
(Sesomann, B, 6, 446). Long needles (from 
ligroln). — B'EtBr. • 

Di-methyl-zylidine [1:3:4] C^HaMeaNMe^. 
(204°). Formed by heating zylidine hydro- 
Itfomide with MeOH (Baur a. Staedel, B, 16, 32). 
Oil.— B'JH^tCla : small yellow crystals. 

METHYL XYLYL KETONE v. Xylyl methyl 
XBX oins. 

METHYSTICIN 0„H,408 (P.) ; O.aH.A (D.). 
[189°] (D.) ; [187°] (P.). Extracted by means of 
alcohol from Kawa root, the root of Pimr 
methuitictm (Gobley, J. Ph, [3] 87, 19 ; O’Rorke, 
a 498 ; NOlting a. Kopp, Monit, Sdent, 
t8]44 9, 20 | Cuz6ttt, iN»L150; Davidoffi /. 


19, 522 ; Pomeranz, M, 9, 868 ; 10, 785). White 
tasteless prismatic needles, si. sol. hot water, 
ether, and ligroin, v. sol. hot alcohol, benzene, 
and chloroform. Dissolves In NaOHAq, but on 
heating the solution methystic acid is formed. 
On fusiqn with KOH protocatechuio acid is 
formed. Boiling with KOHAq forms piperonal. 
Alkaline KMn04 oxidises it to piperonylio acid. 

Acetyl derivative C^HigAo^Oa. [123°] 

• Benzoyl derivative CiaHi^z^Oj, [148°]. 

Methystic acid CuHi^Oj. [180°]. When 
10 g. of methysticin are warmed with 6 p.c. 
NaOHAq 6g. of methystic acid are formed. 
Methystic acid when heated at 180° evolves COj, 
and the product, after cooling, melts at 93°. 
KMnOi oxidises methystic acid to piperonal 
[37°] and piperonylic acid O^H^O^ [227°]. Dilute 
mineral acids convert it into inethysticoL A%0 
has no action. 

Methysticol C,3H,„03 i.e. 

CH,<^>C,H,(C,H,0) 4], [94°]. Formed 

by warming methysticin or methystic acid with 
dilute HClAq or H.SO4 (Pomeranz, M, 10, 792). 
Prisma ; insol. alkalis, v. sol. alcohol and ether. 
Forms a phenyl-hydiazide melting at 143°. Ac- 
cording to Davidoff methysticin is OisHjgO, and 
is decomposed by alcoholic NHjinto ‘ methysticin 
hydrate ’ CgllioO., and a compound CgHnNO,, 
which crystallises from water in yellow needles. 
Tlie ‘ methysticin hydrate ’is also formed by the 
action of alcoholio KOH on methysticin. It 
melts at 159°, forms the crystalline salts KOgHgO. 
and Ba(0gH„O3)2, the ether EtCgH,0, [100°] and 
the benzoyl derivative t/^HgBZgO, [122°]. 

METINXJLIN V. Indlin. 

MICEOCOSMIC Si^LT. Sodium-ammonium- 
hydrogen phosphate, Na(NH4)HP04.4H30 ; v* 

PlIOSPHOItlO ACIDS AND PHOSPHATES. 

MILK. Milk is the secretion of the mammary 
glands; to the naked eye it appears to be a 
white fluid, which in thin layers has a bluish 
tint. Its reaction is alkaline in herbivorous 
animals and in woman; acid in carnivorous 
animals. Its specific gravity varies greatly, 
averaging between 1*028 and 1*036. On miorO- 
scopio examination milk is found to be an emul- 
sion, consisting of a clear fluid which has a light 
straw colour, in which are suspended numoroufl 
minute fat globules of varying size, each inclosed 
in an envelope of casein. Numerous particles of 
casein and nuclein are also seen (Kehrer, Arch, 
Gynaek, 2, 1). The clear fluid in which these 
float contains proteids, lactose, and mineral salts 
in solution. During tlio first few days after 
parturition the milk contains a larger propor- 
tion of solid constituents, and is found micro-' 
Bcopically to contain, besides the ordinary fat 
globules, a number of the secreting epithelium 
cells of the mammary gland of which the proto- 
plasm hoB, undergone fatty degeneration; this 
secretion has received the name colostrum. The 
name uterine milk is given to the whitish secre- 
tion of the uterine glands which is poured oat 

H hem during the early months of pregnancy 
ain animals. 

The following tables adapted from Oharlea’i 
Physiological Chemistry, p. 883, after Gomp- 
Besanez, Liebermann, Gautier, &o., give quanti- 
tative statements of the constituents which occur 
in the m Uk of the commoner animals 
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MILK. 


Oonibltnents 


Water . 
BoUds . . 

Protdds 
Fats 

Milk sugar . 
Mineral salts 


Woman 
I Colo- 


Milk 


87-66 
I lS-36 
8*07 
8*91 
8*01 
0*17 


|strum| 

84-08 

16-92 

3-23 

6-78 

6-61 

0-36 


90-70 

9-30 

1*70 

1-66 

8-80 

0*60 


Oow 

Goat 

*1 ^ 

Sheep Mare I 

88-31^ 82-84 ] 

86-56 

8G-7C 


13-44 

13-24 

16-69; 17-16 

4-08 

4*23 

'8*78 1 1*84 

4-03 

4*48 

6-08 1 6-87 < 

4*60 

8-91 

5 \ 8*66 ^ 

0-73 

0*62 

0*68 1 i ” ^ 

4 


The Ash of Milk in 100 j^aris. 


Sodium • 
Potassium 
Ghlprine . 
Calcium^ 
Magnesium 
Phosphoric acid 
Sulphuric acid 
Ferric oxide . 
Silica . • 


Woman’s Milk 
(Wildenstiiin) 

-T~ 

Cow’s 

(Weber) 

Milk 

(Haidlcn) 

4*21 

6*38 

8*27 

81*69 

24*71 

15*42 

1906 

14*39 

16-96 

18*78 

17*31 


0*87 

1*90 

56*52 

19*00 

2913 

J 

2*04 

1-15 


0*10 

0*33 

0-62 

trace 

0*09 



The most aounaani; saus are fcuuo 
phatea. The excess of potassium over sodium 
salts is the opposite to what obtains in blood 
plasma and most other fluids of the bod^ (bco 
also Bunge, Dorpat, 1874; Zeit. Physim. 

Chem. 13, 899). The iron in milk appears to be 
combined with nuclein (Bunge). 

Condensed Milk (Cane Sugar added). 
Water . - . 29 to 24 




Solids 
Casein . 
Milk sugar 
Cane sugar 
Ash 

PA • 


71 to 70 
16 to 18 
8 to 18 
27 to 29 
2 to 2*5 
0-2 to 0-7 


Swiss Condensed Milk (benzoic acid added 
Fleischinann), 

Water . . 62-31 | Milk sugar . 17- 43 

ifat . . 1309 Ash . . 2-/8 

Proteid . . 1213 I Benzoic acid . 1 74 

Gases of milk at 0° 41 metre pressure (Pfliiger); 
Carbonic acid 7*6 in 100 vols. of milk 
Oxygen 0*1 »» 

Kitrogen 0’7 i» m 

Certain preparations (Koumiss, Kephir) are now 
made from mare’s and cow’s milk, in which the 
alcoholic fermentation is allowed to teke place, 
and which are valuable stimulants in cases of 
disease, especially of disordered digestion (for 
references on this subject v. Maly’s Jahrsoer, 

^hs proteids o/ wiZfc.—The most/diundant is 
easHn, This is coagulated by rennet, and the 
more ftoluble precursor in the milk of the curd 
should be more accurately called easein^en (w. 
Pbotjbids). Albumin (lact-albumin) which ^s very 
similar to serum-albumin is also present. Other 
proteids have also been described in milk, but 
their presence is doubtful ; thus peptone w de- 
scribed by Sohmidt-Mulheim (P/. 

Pogiel {Zeit, Physiol. Chem. 9, 691), and by Biel 


Whey-proteid (Hammarsten), the laoto- 
n of some observers, is a by-prodivct of 
me action of rennet on caseinogen. Two othM 
proteids, lacto-globulin, which is identical with 
paraglobulin (J. Sebelien, Maly’s Jahrsber. 16, 
184), and lacto-syntonin, which resembles acid 
albumin in its properties (J. Biel, f.c.), are also 
stated to occur in small quantities, but the evi- 
dence that they exist is not conclusive (HaUi- 
burton, l.c,). In koumiss the proteids are stated 
to consist of albumin, syntonin, and peptone (A. 
Dochmann, Maly’s Jahrsber. 11, 190). In colo^ 
trum casein is absent, or nearly so, being replaced 
by globulin (Sebelien). 

The fats ofmilk.—Vfhon milk stands, some of 
the fatty globules rise to the surface, and some 
of these are possibly freed from their proteid 
casing (MiiUer) ; this forms the layer of cream. 
Butter is the name generally given to the fat 
itself, which is separated from the milk globules 
by mechanical agitation (churning) ; a certain 
amount of casein is,how'ever, generally present in 
butter, and about one-third of the fat of the milk 
remains in the butter-milk. The fats present are 
olein, much palmitin, much less stearin ; ^d 
about two per cent, of the total fats consist of 
the triglycerides of butyric, caproic, and capryho 
acids, with traces of myristic and arachidic acids. 
Cow’s butter contains about 68 per cent, palmi- 
tin and stearin, 30 per cent, olein, and 2 per 
cent, the other fats just mentioned. Bancidity 
is due to the development of free fatty acids, 
acrolein, &c., and, according to Hagemann, of 
lactic acid from the lactose admixed with fat in 
the butter. « ^ . u v 

Lactose or milk sugar (0, 
tained from milk by evaporation in rhombic 
crystals containing one molecule of w^er of 
crystallisation, which is given oil at 140 . It 
dissolves in 6 parts of cold and 2*6 parts of bod- 
ing water. It is not so sweet as cane sugar ; its 
specifle rotation is («)» = 59*3°. Dilute acids and 
hydrolytic ferments con vert lactose into galactose, 
which is a glucose, and capable of undergoing the 
alcoholic fermentation, and which yields mucio 
acid when treated with nitric acid. Lactose re- 
duces alkaline solutions of copper salts, and when 
oxidised yields mucio, saccharic, tartaric, and 
oxalic acid. Lactose does not itself undergo the 
alcoholic fermentation, bat when much yeast is 
added fermentation occurs after some time, man- 
nitc being formed. In presence of casein, 
undergoes the lactic acid fermentation, and it is 
the occurrence of this to which the sounng of 

milk is due. x « 

Preservation of wiZfc.— Many different anti- 
septics have been suggested for the preservation 
of milk, e.g. salicylic acid, ether, benzene, omo- 
reform, borax, boroglyceride, Ac. PreservaUon 
is, however, usually effected by evaporatmg toe 
milk to a thick syrup and adding considerable 


W a hlllWk 

quantitieB of cane sugar. (Tor leoMt pap«* M 
SiiB subject u. A. Mayw.^y’i/abwSsr.l*. 
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d. tioew, ibid. 171; Morgen a. FleifioHmann, 
ibid, 13, 174 ; A. Baginsky, 176). 

Alterations in milk. — Many drugs taken in 
medioinal doses appear in the milk, e.g. salts of 
arsenic, antimony, lead, mercury (?), zinc, &o. ; 
also organic acids and alkaloids. In various 
diseases the proportion of solids to water and of 
the different solid constituents is altered ; thus 
in osteo>malacia the lime<salts are increased. 
Blood and pus may occur in milk ; a blue colouf 
sometimes observed is due to the growth of a 
ohroraogenic bacterium (vibrio), which, however, 
appears to be different from that which produces 
the blue colour in pus (J. Keiset, G. R. 96, 682, 
745). In tubercular diseases of cattle there is 
risk of contamination with tubercle bacilli ; milk 
may also act as the carrier of other infections 
(scarlet fever, typhoid, <fec.). 

Analysis op Milk. 

Qualitative. — The specific gravity, which is 
increased by the removal of the ertfem, and re- 
action are ascertained in the usual way; the 
milk may then be examined microscopically. 
Casein may be precipitated by acetic or hydro- 
chloric acid, by saturation with magnesium sul- 
phate, or by rennet coagulation. The precipitate 
contains also the fat which may be separated 
from the casein by ether. The filtrate contains 
the sugar, salts, and the other proteids of the 
milk, which may be identified by their usual 
tests. The butter is best obtained from milk by 
adding half its bulk of 10 p.c. caustic potash 
solution, and then shaking the mixture rapidly 
with twice its volume of ether ; on evaporating 
the ethereal extract the fat is left as a residue. 
The milk globules may bo separated from the 
rest of the milk by filtration through porcelain 
under pressure. 

Quantitative. — Solids. To 10 grains of dry 
sand add 6 c.c. of milk, and dry at 100*^ to con- 
stant weight. The increase in weight gives the 
solids in 5 c.c. of milk. Below 10'6 p.o. of 
solids in cow’s milk indicates dilution. 

Butter. This may bo estimated by weighing 
the amount of residue from an ethereal extract 
of milk to which an equal volume of 10 p.o. 
caustic potash has been added. The normal 
minimum for fats is about 2*76 p.c. (Cameron). 
There are also various optical methods which 
depend on the degree of opacity of milk, which 
varies directly asthenumberof globules present; 
galactoscopes have been invented by Donne and 
Vogel. (On the lacto-butyrometcr, an instrument 
for estimating the fat by the ether method, v. 
Tollens a. Schmidt, Maly’s Jahrsber. 8, liO; 
Kehrer, 11, 179; F. Soxhlet, 180; Egger, 
181 ; M. Schmoger, 182.) Cream. This may be 
roughly estimated by allowing the cream to rise 
in a narrow graduated vessel ; the thiclAiess of 
the layer being read off at the end of 2l hours. 
Qood milk should yield 10 to 16 p.c. of cream. 
Proteids. Pfeiffer’s method is a good one ; the 
casein is precipitated by acetic or hydrochloric 
acid, and freed from fat by ether ; after filtering 
off the casein the albumin is precipitated in th« 
filtrate by boiling, and after that has been re> 
moved the albumose is precipitated by tannin. 
It must, however, be remembered, as stated above, 
that albumose is an artificial product. Each of 
these precipitates is collected, dried, and weighed 


Jahrsber. 13, 170; also Parr, ibid. 15, 
is^. J. Sebelien {Zeit. Physiol. Chem. 13, 136) 
estimates the proteids by the amount of nitrogen 
in the precipitates produced by various reagents. 
Lactose. The casein, fat, and albumin having 
been removed, the milk sugar is converted into 
dextrefee by boiling with sulphuric acid, and this 
is estimated by Fehling’s solution or by the 
polarimetric method. 

[In addition to the papers already quoted ab- 
stracts of the most important of recent papers on 
milk analysis will be found in Maly’s Jahrsbericht 
as folkws: J. Forster, 11, 177; Giunti, 178 f 
Weiske a. Kcnnepolil, 187 ; de Leon, 12, 161f 
Kraach, 165 ; Stenberg, 161 ; Emmerich, 166 ; 
Fleischmann a. Morgen, 166 ; Jorgensen, 167 ; 
F. Hofmann, 177 ; Liebermann, 13, 168 ; 0. H. 
Wolff, 169 ; Schrodt a. Haussen, 14, 180 ; v.also 
Schmidt-Mulheim, Pf. 30, 602.] F^oisebmann, 
Das Molkerdwesen^ and Tatlock, The Produce 
of the Dairy ^ Glasgow, 1888, should be also con- 
sulted. W. D. H. 

MILK SUGAR o. Suoab. 

MILLET OIL. Appears to contain an acid 
On fusion with potash oil of millet 
yields acetic and lauric acids. On distillation 
it yields an acid Cj,H,gO^ or OjoHjgOa (216°-220®). 
Oxidation by KMnO^ forms an hexoio acid 
CaH,. 202 , and two oxy-acids C, 4 H 2 a( 0 H )202 [60°], 
and oxy-hexoic acid [108^], which yields an 
acetyl derivative C^H,,(0Ac).C02H [71°J (Kass- 
ner, Ar. Ph. [8] 25, 1081). 

MILLON’S REAGENT. A solution of mer- 
curie nitrate containing nitrous acid, prepared 
by dissolving mercury (1 pt.) in BENOg (1 pt.) 
diluted with water (4| pts.). It gives a red 
coagulum when warmed with albumen (MiUon, 
A. 72, 840). 

MINERAL ACIDS. A term sometimes ap- 
plied to acids formed of elements other than 
carbon. The term is chiefly applied to the 
stronger commonly used acids, sulphuric, nitric, 
and hydrochloric. 

MiNERALOGICAL CHEMISTRY. Minera- 

logical chemistry is that part of chemistry which 
relates to the mineral products of nature ; it is 
also a part of mineralogy, the science which 
treats, not only of the chemical characters of 
these products, but also of their physical and 
geometrical characters, of their modes and 
places of occurrence, and of their classification. 

Mineral products, as they are found in 
nature, frequently retain much the same cha- 
racter over a considerable extent of country 
and sometimes for a considerable depth; to 
such a product the terra rock is applied, and to 
each kind of rock is given a special name. 
Mineral products are either simple or mixed. 
When simple they cannot be resolved, by mecha- 
nical or optical means, into matter presenting 
•different characters ; simple mineral products 
are brieiy designated as miner dls. Books are 
almost always mixed products. Generally Uie 
presence of different substances is obvious to 
the unaided eye, and the constituents can 1^ 
readily separated from each other by mechanical 
means. From the rook termed granitCt for ex- 
ample, may be got at least three kmds of matter : 
firstly, a substance yielding rhomboidal frag- 
ments when broken (felsmr) ; secondly, a glassy 
'substance yielding omy inegular fractures 
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(Stia^)t and thirdly, a substance which may 
readily be split into very thin plates {mica)* ' By 
no mechanical process can these substances be 
resolved into others having difiercnt characters; 
hence they are termed minerals; and as they 
present manifold differences from each other 
they have received distinctive names. *Some- 
times the composite nature of a rock is not evi- 
dent until a slice, made sufficiently thin to be 
transparent, is examined with a microscope. 
Or, again, a rock, as for example marble, may 
consist wholly of a single kind of matter. 

All simple minerals havidg the sanle essen- 
tial characters are said to belong to the same 
species; those belonging to the same species 
may likewise have one or more unessential, yet 
more or less important, characters in common, 
and are then said to constitute a variety of that 
speciers. * 

It is the province of the mineralogist to dis- 
cover what characters are presented by minerals, 
to name the characters, to determine their rela- 
tive importance, to name the species and their 
.varieties, to classify the species, and so on. 
Such a study of minerals must have been in 
progress since the earliest times. Even before 
800 B.C. the study was so far advanced that 
minerals were classided as metals (i.e. those 
haying a metallic lustre), stones, and earths', 
ihe characters then recognised as pertaining to 
stones, and used in their discrimination, were 
succinctly referred to by Theophrastus as fol- 
lows: — 

‘There are in atonea of different kinds many pecuUar 
qualities, of whioh colour, transpiirency, brightness, donsi ty, 
hardness, and the like are frequent, though other more 
remarkable properties are not so common. But besides 
these qualities there are others ; such as their acting upon 
other bodies, or being subject or not subject to be acted 
upon 1^ them. Some are fusible, others never liquefy 
in the flro ; some may be calcined, others are incombustible ; 
to which it may be ^dod tliat in the action of fire on them 
they show also many other differences. Some, as amber, 
have an attractive quality. OtUers servo for the trial of 
metals, as the Lydian stona But the most known aud 
goiearal properties of stones are their several fitnesses for 

various kinds of work : some of them are proper for 
engraving on ; others may be shaped by the turner’s tools ; 
oth^ may be cut or sawu ; some also there arc which no 
irmi inatzuments will touch, and others which oaii with 
diffloulty, or aoarcely at all, be out by them.* 

In this way it was possible even for the Ancients, 
without any knowledge of either crystalline form 
or chemical composition, to determine more or 
less satisfactorily the species met with in the 
mineral kingdom. 

The definition and classification of species 
by means of what have been termed * external 
characters * (such as crystalline form, cleavage, 
density, hardness, colour, lustre, &c.)— i,c. cha- 
racters which can be determined witliout in- 
volving it total change of the characters of the 
minerA — had been found so far satisfactory 
that the external characters were used l}oth fof 
the definition 'and classification of th^ species 
by the best mineralogists even so lately as the 
early part of the present century. The most 
important of the external characters is now 
recognised to be the crystalline form. It was 
shown in the year 1772 that all the crystalline 
forms of the same substance, whether the sub- 
stance is natural or artificial, are so closely 
xelatod to each other that they are derivable by. 


since been proved that the whole series of ci;^ 
talline forms of the same substance can be de* 
fined by means of numerical values which fin 
the shape of one of its forms ; hence the limita* 
tion of each species to specimens which can be 
referred to one fundamental crystalline form 
became a necessity (o. Cbybtallisation, vol. U. 
p. 278). 

The recognition of chemical elements and 
i^hemical compounds, and of the constancy of 
the proportion of the elements in each com- 
pound, the setting forth of the atomic theory and 
chemical formulae, and the development of 
analytical methods, had great influence on the 
advance of mineralogy. When the specimens 
belonging to a species which had been defined 
by means of external characters were subjected 
to chemical analysis, it was discovered that in 
m-any cases there was a large variation in the 
proportion, and even in the nature, of the con- 
stituent ^emical elements. For a time it was 
supposed that, while some substanceshave agreat 
tendency to crystallise, others are comparatively 
inert ; that, for example, the crystalline form of 
dolomite (carbonate of calcium and magnesium) 
is due entirely to the crystallising power of the 
carbonate of calcium, and that the carbonate of 
magnesium is either a mere inactive inclusion, 
or so feeble a crystalliscr as to be completely 
overpowered by the carbonate of calcium. The 
explanation of these variations of chemical 
composition within species, as defined by means 
of the external characters, was eventually fur- 
nished by the principle of Ismnorphism {q» v .) ; 
and it then became possible to define a species 
by means of a combination of only two characters 
—chemical composition and crystalline form. 
In other words, it was found that all specimens 
which can bo referred to the same fundamental 
crystalline form and to the same chemical type 
have all other«c8sential characters in common, 
though they may differ in the less important 
ones, such as colour or transparency. For 
example, if the forms of crystals can be referred 
to the same fundamental figure, the differences 
of crystalline development are themselves un- 
essential; hence the substances popularly 
known as dogtooth-spar and nailhead-spar, 
which can be crystallographically referred to the 
same rhombohedron, and chemically are car- 
bonate of calcium, are regarded as varieties of 
the species calcite, which includes all specimens 
having these two fundamental characters in 
common. Similarly, colour is another unes- 
sential character: the specimens belonging to 
the speoios floor, for instance, show a remark- 
able variation in colour. In fome cases a variety 
oharacteriBcd by a particular colour receives a 
distinctive name ; emerald and aquamari/ne,^ for 
example, are respectively dark-green and light 
bluish-green varieties of the species beryl* It 
is very seldom, however, that varieties are really 
worthy of being distinguished by special names, 
and in almost every species tl^ transition from 
one variety to another is so gradual that it is 
often impracticable to decide on the single 
variety to which a specimen may be satisf aotoruj 
referred. On the other hand there are 8pe<meiU 

can all be ^referred to^a sing^ hmdanm^ 

■ ir<mi . that w 
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Thej are therefore regarded as be- 
lonc^g to a dietinot epeoiee and are grouped 
together under the name of axagonite. That 
Buoh a separation is a legitimate one is shown 
by tile fact that the two species, as thus defined, 
differ in other impoi^ant characters, such as 
eleavage, hardness, specific gravity, optical con- 
stants, &o. Hence the ^emical compound 
ealcium carbonate is said to be dimorphous; 
but, as already indicated, the difference between^ 
the two kinds of substance is much more than 
one of form. Titanic oxide, again, is met with in 
nature as three different kinds of 8l^bstance, each 
presenting its own set of characters ; they are 
necessarily to be regarded as distinct species, and 
have received the specific names rutile^ anatase, 
and brookite: titanic oxide is said to be tri- 
morphous. The variety of chemical composition 
among specimens regarded as belonging to a 
single mineral species, and which is ^plicable 
on the above-mentioned principle of isopiorphism, 
is well illustrated by the results of analyses of 
specimens of tetrahedrite (or grey copper ore). 
The crystals of this mineral belong to the cubic 
system and are licmisymmetrically developed, 
being all closely related in figure to the regular 
tetrahedron ; chemically they can bo referred to 
the general formula 4R"S.R^"aS3, where R" in- 
cludes chiefly Cus, Fe, Zn, Ag, and Hg, and 
includes Sb, As, and Bi. The composition shows 
the following variations : copper 15 to 42 p.c., 
iron 1 to 7, zinc 0 to 7, silver 0 to 31, mercury 0 
to 17, antimony 12 to 30, arsenic 0 to 20, 
bismuth 0 to 1 J ; a few of the varieties, those 
containing noteworthy proportions of silver or 
mercury, for instance, have been distinguished by 
specisJ names. The difficulty of deciding 
whether a mineral product is to be regarded as a 
distinct species or as a variety of another species 
presents itself in the case of the specimens to 
which the name of tennantite has been given ; 
crystallographically they show the same rela- 
tionship to the regular tetrahedron which 
characterises the specimens of tetrahedrite, and 
chemically they are represented by the same 
general formula 4R'BJR"',S,; they are distin- 
guished, however, by the absence of antimony 
(and bismuth) : as in the chemical composition 
of the specimens belonging to the above crystallo- 
graphic and chemical type there is thus a sudden 
transition from 12 p.o. of antimony /generally 
accompanied by more or less arsenic) to zero, 
the specimens of tennantite are generally re- 
garded as entitled to rank as a distinct species. 
Similarly aragonite^ witheritei strontianita^ 
and cerussite belong to one chemical type 
and are almost identical in their funda- 
mental crystalline forms ; for the several minerals 
B'' is essentially Oa, Ba, Sr, and Pb : they |tre re- 
garded as distinct species because in nature there 
is found no gradual transition of chemical com- 
position. On the other hand, the isomorphous 
rhombohedral carbonates belonging to the above 
"chemical type B'^CO,, where B'^ is Ca, Mg, Fe, or 
Mn, present such a gradual shading into each 
other* both chemically and physically, that a per* 
feet definitionof speciesis impossible. Another in- 
structive iUustration of this difficulty is furnished 
by the group of minerals to which the name 
jKir?iei has DM given. The garnets crystallise 
In ttie oubie system, and in meir forms the do- 


decahedron is prominently developed ; bhemically 
they* are represented by tiie general formula 
8B"0.R'"j,0,.3Si0*. They have in general very 
similar physical characters, though they differ 
considerably both in colour and specific gravity; 
they have in fact every claim to recognition as a 
naturaFfamily or group. But the differences of 
chemical composition are remarkable. B^' and 
B"' are essentially, for grossularite, Oa and A1 ; 
tor pyropCf Mg and Al; for ahnanditet Fe" and 
A1 ; for spessartitet Mn and Al ; for andraditSf 
Ca and Fe'"; for bredhargite^ Ca, Mg, and Fe"' ; 
for uvarovitef Ca and Cr. As the above kinds of 
garnet are connected by various transitions, it 
may easily be imagined that the garnet group 
presents great difficulty as regards the deflation 
of its species, and that it is possible to introduce 
a large number of unnecessary names into H e 
science. 

There are other natural groups or families, 
however, as for example, the augiist hornblende, 
acapolite, felspar, mica, chlorite, and tourmaline 
groups, in which the representation of the chemi- 
cal composition of the whole group by a single 
chemical formula presents great difficulties. 
Indeed, the formulos which are employed in 
mineral chemistry are at present for the most 
part empirical ; constitutional formula, such 
as are employed in organic chemistry, are 
almost unknown. Much work must be done 
before we obtain a real insight into the structure 
of the more complex silicates. For attempts in 
this direction the student may refer to the fol- 
lowing : — 

Augites and Eomblendes ; Tschermak’s 
MinerOtogische Miiiheilungen, 1871. 17 ; Neuea 
J, M. 1, 43. 

Scapolites : Site, W, 1883 [let part]. 1142. 

Felspars : ibid. 1864 [1st part]. 666. 

Micas : ibid, 1878 [1st part]. 5 ; Am, 8, [81 
88, 384. 

Olintonitcsi Site. W, 1878 [1st part]. 665. 

Tourmalijies ; P. 139, 379, 647. 

Silicates in general : Z, K, 17, 25. 

Minerals are of interest to the chemist as 
the source of the various chemical elements, |he 
characters of which, and of their combinations, 
it is his province to study. A few of these ele- 
ments are found in the unoombined state, no- 
tably carbon, sulphur, arsenic, bismuth, copper, 
silver, gold, and platinum. Some are present 
in large proportion in numerous mineral species, 
the latter themselves plentifully dispersed through 
the earth^s crust; others are found in few mineral 
species, and these only in small quantities and 
in few localities. 

It is the province of the mineralo^cal chemist 
to determine the chemical composition of eaeffi 
species and variety, and to represent it by mean's 
of an empirical or constitutional formula. A 
Considerable number of minerals are pure or 
nearly pfire chemical compounds of simple con- 
stitution, and these are specially interesting to 
the chemist, as they often furnish him with 
beautifully crystallised specimens of compounds 
which, as laboratory products, are either azhor- 
phous or are obtained as minute crystals only 
with much expenditure of time and trouble; 
among such compounds we may especially note 
,the sulphides of lead, zinc, ooj^r, iron, anti- 
mony, and arsenic; thevftdoos tnlpharBenites 
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and sulpliantmioDites ; tho oxides of aluminiam, 
iron, tuanium, silicon, and tin; yarioutf sili* 
oates; molybdate, tungstate, and chromate, of 
lead ; tungstate of o^oium ; the sulphates and 
carbonates of calcium, strontium, barium, and 
lead ; yarious phosphates, arsenates, and vana- 
dates, of copper, load, and calcium. ^ 

Time and energy are now rarely expended in 
the chemical analysis of a substance unless there 
is something extraordinary in its external cha - 1 
racters ; and it is by means of these characters 
that it is possible to describe for future recogni- 
tion the substance of which an ansfcysis has 
been made. 

Mineralogioal chemistry deals, too, with the 
classification of all the chemical compounds 
met with in the mineral kingdom ; in fact, the 
arrangement in large groups is now generally 
based on chemical composition, though the defi- 
nition of the species is made to rest also on the 
crystalline form. The system of classification 
now generally adopted is as follows : — 

Dwision L Native elements ; metallic and 
non-metallic. 

Dwisimi II. The compounds of metals with 
elements of the arsenic and sulphur groups, viz. 
arsenides, sulphides, arseno-sulphides, sulpho- 
salts ; and their analogues. 

Division III. Chlorides; and their ana- 
logues. 

Division IV. Compounds of oxygen: (a) 
oxides; (h) oxy-salts; namely, (1) carbonates, 
(2) silicates and titanates, (3) molybdates and 
tungstates, (4) chromates and sulphates, (5) 
borates, (6) nitrates, and (7) phosphates, arsen- 
ates, and vanadates. 

For details tP.Groth’s Tabellarische Uebersicht 
der einfachm Mineralien ; Braunschweig, 1889. 

The mineralogical chemist observes the re- 
actions of minerals with various reagents, both 
in the wet and dry way, and on a large or a micro- 
scopic scale, and by a classification of reactions 
ho provides means for the determination of the 
species by chemical methods. 

To the mineralogical chemist is further as- 
sigped the most important task of discovering 
the modes in which the various chemical com- 
pounds may be produced artificially, and the 
investigation of the processes and reactions by 
which these chemical compounds have been 
actually produced in nature. In this respect 
psendomorphs {i.e. minerals presenting a form 
characteristic not of their own but of some other 
substance) are of great value. They are always 
results of chemical change, and are produced in 
various ways. Some are merely due to the in- 
vestment of a substance afterwards removed 
from beneath the crust ; these have been termed 
epimorphs. For example, hollow, well-defined 
scalenohedra of limonite (hydrated ferric oxide) 
are met with ; they owe their form to prystal#^ 
of calcite upon which the limonite has*been de- 
posited In other cases the original mineral is 
altered throughout its mass, and suffers a loss 
of a chemical constituent, as when galena (sul- 
phide of lead) is found with the form of anglesite 
(sulphate of lead). Or, again, there has been 
an addition of a chemical constituent ; as when 
ehessylite (a hydrated carbonate of copper) is 
found with the form of cuprite (oxide of copper^.. 


C 

eal constituents’; as when galena is found with 
the form ot pyromorphite (phosphate and chlor 
ide of lead), or calcite with the form of gypsum. 
Sometimes there is a complete exchange of 
material without loss of forni ; as when copper 
is found with the form ^f aragonite. Pseudo- 
morphs illustrate the decomposing influences to 
which many minerals have been subjected, and 
throw valuable light on the order of succession 
in which, and the conditions under which, par- 
ticular minerals have been foi iricd and deposited* 
and in furnishing sure proofs of conversions 
which we cannot hope to effect in the laboratory, 
they afford a knowledge of facts which can be 
arrived at in no other way. 

The following works, relative to the artificial 
production of substances met with as minerals, 
may be consulted : — 

Fuchs, Die kilnstlichdargestelltenMineralien% 
Haarlen^ 1872. 

Daubr^e, Etudes synthetiques de giologie ex» 
perimentalCj Paris, 1879. 

Fouqu6 a. L6vy, Synth&se des mindraux et 
des rocheSf Paris, 1882. 

Bourgeois, Reproduction artificielle des Mine- 
raux, Paris, 1884. L. F. 

MINT. The oil of spear mint (Mentha viri- 
dis) contains CioHj^O (22.5°), S.G. *962, and a 
terpeno (Gladstone, J. 1863, 648 ; cf. Kane, A, 
32, 28G). 

Peppermint v. Menthol. 

MOCHYLIC ALCOHOL [234°]. Pre- 

sent in bird-lime as mochyl palmitate 
(Divers a. Kawakita, C. J, 63, 274). Slender 
lustrous prisms ; insol. water, v. si. sol. petro- 
leum-ether, V. sol. ether, m. sol. alcohol. Dis- 
solves like birdlime in cone. H^S 04 with a red 
colour. Heated with palmitic acid in sealed 
tubes to 160° a substance very similar to bird- 
lime is obtained. Yields on distillation a hydro- 
carbon 

MOLECULAE CONSTITUTION OF BODIES, 
THEOEIES OF. The theory of tho mole- 
cular constitution of matter now univer- 
sally accepted was held long before any crucial 
proof was given of its necessity. For though 
such phenomena as the enormous changes in 
volume which take place when a gas condenses 
to a liquid point most strongly to some such 
view, they cannot be held to be conclusive, un- 
less it is considered axiomatic that a perfectly 
homogeneous structure is incapable of dilatation 
or contraction. The first attempt to give more 
elaborate reasoning in favour of the molecular 
theory of the constitution of matter seems to 
have been made by Cauchy, and was founded 
upon the dispersion which light experiences 
when it passes through transparent bodies. 
Since the velocity of light when passing through 
such todies depends upon the wave-length of 
the light, and also on the nature of the body, 
Cauchy argued, that since a velocity is not of 
the same dimensions as a length, the velocity 
cannot depend upon the wave-length absolutely, ' 
but must depend merely upon its ratio to some 
Dther length ; now the only length available is 
one derived from the body itself, and since the 
dispersion does not depend upon the dimensions 
of the transparent body, this length must be one 
intrinsic to the body; tho l^dy therefore can- 
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fliete #onl4 b« nd inch length available; the 
body mast therefore be coarse-grained. This 
reasoning, however, is not quite conolusive, for 
light of different wave-lengths has different 
times of vibration, and the phenomenon of dis- 
persion might be eipected if there were any 
time connected with the structure of the body 
which could come into comparison with the 
time of vibration of the light. Dispersion proves 
that the transparent body is coarse-graine<l, 
either with respect to space or time, but does 
not prove that it is necessarily coarse-grained 
with regard to space on a scale ccftnparable with 
the wave-length of light. In fact, in the theories 
which have been put forward to explain disper- 
sion, this phenomenon is made to depend upon 
the ratio of the time of vibration of light to 
some time of vibration of the molecules of 
the system. A less ambiguous proof of the 
molecular structure of gases was, given by 
Osborne Reynolds in his paper ‘ Same Dimen- 
sional Properties of Matter in the Qaseous 
State ’ (T. 1879). This proof was founded on the 
phenomenon called the ‘thermal effusion’ of 
gases. This phenomenon is of the following 
kind If we have a vessel divided into two por- 
tions by a porous diaphragm, say of stucco or 
meerschaum, and the gas on one side of the dia- 
phragm is kept at a different temperature from 
that on the other side, it is found that, in order 
to prevent the gas flowing from the cold to the 
hot side of the diaphragm, the pressure of the 
gas on the hot side must be greater than that on 
the cold side, and that the difference of pressure 
required to prevent the flow obeys different laws 
according as the gas is dense or rare. If the 
gas is dense, this difference of pressure varies 
inversely as the density of the gas, while if the 
gas is rare, the difference of pressure varies 
directly as the density. Reynolds found that | 
the density of the gas at which the law changed i 
from one form to the other depended upon the I 
fineness of the pores of the diaphragm ; the 
finer the pores, the greater was the density at 
which the law changed. Thus, since the law 
connecting the difference of pressure with the 
density depends upon the diameter of the pores 
of the diaphragm, there must be some length in 
the gas with which this diameter of the pores 
can come into comparison ; the gas must there- 
fore have structure, and since the density of the 
gas when the law changes is greater for small 
pores than for large ones, the structure of the 
gas must be finer at ^cat densities than at low 
ones. The investigations of Sir William Thom- 
son (Popular Lectures and Addresses)^ Lo- 
fiohmidt, and otbars, have gone further than 
this, and have not merely furnished proofs that 
matter has structure, but have given limits be- 
low which the coarse-grainedness oU matter 
cannot lie. These investigations are founded* 
on considerations about surface-tension, the 
difference of potential which occurs when two 
metals are poi in metallic connexion, the 
amount of polarisation at the surface of an elec- 
trode and an electrolyte, the viscosity, the 
fusion, and the conductivity for heat, of gases. 
It will be sufficient for us to show how one of 
these leads to a limit for the dimensions of 
molecular structure, and we will take the one, 
pefpending on the surface-tension. The surface- 


tension of a film of liquid is not likely to alter 
until the thickness of the film falls below the 
distance at which one molecule ceases to exert 
an appreciable influen<v? on another, for it is 
only the molecules within a film of this thick- 
ness which can exert any influence on those at 
the surface ; so that if wo can find a limit to the 
thickness of a fihn which possesses an unaltered 
surface-tension, we shall have a quantity com- 
parable with the distance up to which one mole* 
cnle exerts an appreciable effect on another. 
When a film is stretched, work is done on it 
againsv surface-tension, and this work is stored 
up in the film, so that if the surface-tension 
were the same for an infinitely thin filnn as for 
one of finite thickness, an infinite amount of 
work could be stored up in the film. But the 
greatest amount of energy which can be stored 
up in, say, a gram of water must ' e lesi^B than 
the amount required to separate the molecules 
to such a distance that they no longer exert any 
influence on each other; but this is exactly 
what is done when the water is vaporised, so 
that the greatest amount of energy which can be 
stored up in a gram of water is less than the 
amount required to convert it into steam. To 
convert one gram of water at 16° into steam 
requires the expenditure of 021 x 4’2 x lO’ergs. 
If T be the surface-tension of water, and if the 
gram of water is stretched into a thin film 
whose thickness is a;, the work done in i^etoh- 


2T 

ing it is — , but this is not all the energy which 

is communicated to the film, for, unless heat is 
supxdied to the film as it stretches, it will cool ; 
the amount of heat which must be supplied to the 
film, when measured in mechanical units, is about 
half the work done in stretching the film, so that 
the total energy communicated to the film is 

- ; this must be less than the work required 


0(77 

to vaporise the film, so that — must be less 

than 636 x 4*2 x 10^ or putting T at 16° equal to 
74, X cannot be less than 8*6 x 10~“ cm., that is, 
a thickness of 10*" cm. must be comparable with 
the range of molecular action of the water mole- 
cules. 


Quincke (P. 137, 402) investigated the range 
of molecular forces, by finding the thickness of* 
a silver film which when deposited on glass 
just began to alter the capillary ascent or de- 
pression of water in contact with the glass. The 
results of this, and other investigations with a 
similar object, are summarised in the following* 
extract from a paper by Rucker (0. J, Travs* 
1888. 260) 

Table of properties of thin films and of moU^ 
cular magnitude, 

• •Thickness of film = 118 x 10*' cm. 

Superior limit to the radius of moleculaf 
action, deduced from Plateau’s experimentf 
(Statique des Liquides, 1873, i. 210) on th§ 
pressure of a soap-bubble, by using Maxw^’i 
theory that the surface-tension first diminishet 
when the thickness of the film equals the range 
of molecular action, 96 x 10**— 46 x 10^. 

Between these limits the thickness of a film 
begins to be unstable, that is, the surface-tension 
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beglnfltodimfiiish. Hence the radios of molecolar 
Action most be < 96 x 10"' and > 22 x lO'*’ oin. 
60 X 10“’ cm. 

Value of the range of molecular action de- 
duced by Quincke (P. 137, 402) from experiments 

on capillary elevation, 

12 X 10“’ cm. 

Average thickness of black soap films, measured 
by two independent methods. 

As the tension of a black film is equal to 
that of a thick film, the surface-tension, which 
begins to diminish at 50 x 10“’ cm., must increase 
again, and reach its original value at 12 x 10~’ 
cm. This is also about the thickness below 
which, according to 0. Wiener (W. 31, 629), a 
thin silver plate will no longer produce the same 
effect on the phase of refiected light as a thick 
silver plate would do. 

“ ^ 10-6xi0-’cm. 

Thickness of the permanent water-film ob- 
served by Bunsen (TV. 24, 322) on unwashed 
glass at a temperature (23° 0.) at which the 
vapour pressure of wat^r is small. 

4'x 10- ’ to 3 x'lO-’ cm. 

Average distance from centre to nearest 
centre of molecules in gases under standard 
conditions, calculated by Meyer (IHe kimtische 

Theorie der Oase). 

8 X 16“’ cm. 

Thickness of metal films required to polarise 
platinum completely (Oberbeck, W, 31, 831). 

10“’ to 2 X 10~* cm. 

Thickness of electric double layer, according 
to Oberbeck and Falck (TV. 21, 167). 

2 X 10’* cm. 

Smallest thickness of silver which affects the 
phase of reflected light (Wiener, l.c.), 

1-4 X 10-* to 1*1 X 10“« cm." 

Diameter of gaseous hydrogen molecule. 

7 X lO’* - 2 X 16' • cirr. 

This is given by combining (1) the specific 
inductive capacity and coefficient of viscosity ; 
(2) the refractive index and coefficient of diffu- 
sion ; (8) the law of expansion and the thermal 
conductivity. 

Average distance between centre of molecules 
supposed arranged uniformly in liquids and 
sotids according t o Thom son. 

2 X 10‘* cm. 

Inferior limit to the diameter of a gaseous 
molecule according to Thomson. These results 
may be shortly summed up as follows 


• lO** om. 
118x1 
M-41 
19 
50 
U 

u 

10*5 


Svperlor limit to range of 
molecular action. 

Bange of unstable thickness 
begins. 

Superior limit to range of 
molecular action. 

Kagnltutle of range of 
molecular action. 

Bange of unstable thiokness 
ends. 

Aoti<Mi of silver • film on 
phase of relieoted light 
alters. 

Thickness of permanent 
water-film on gto at 28^. 

Mean distance between 
centres of nearest mole- 
oules in gases at 760 mm. 

andooa 


Platean. 
Maxwell 
Reiuold and 
BUcker. 

Bateau. 

Qoideke. 
Beitiold and 
BUcker. 

Wiener. 


Bunsen. 


O.Mc7«r. 


lO^oxn. ! 

$-1 { 

i-ooa I 

* 07-*03 1 


Thiokness of metsl-films 
which polarise platinum. 

Thickness of deotrio double 
layer. 

Smallest appreciable thiok- 
ness of sUver-film. 

Diameter of gaseotot hydro- 
gen moleoule. 

Mean distance between 
centres of nearest liquid 
molecules. 

Inferior limit to diameter of 
gaseous molecule. 


|0batesk 
1 Lippmanniad 
lOberbeok. 

I Wiener. 

I Exner. 

0. Meyer. 
YanderWaals. 

I W. Thomson. 

\ W. Thomson. 


Having obtained some idea of the coarsenesi 
of the structure of matter, we shall now consider 
various theories of that structure. In order to 
see what has been explained by these theories, 
and what remains to be explained, let us enume- 
rate the most important properties of matter in 
that state of aggregation when the properties 
are the most simple, i.s. the state of a so-called 
‘ perfect *^gas. 

1. The relation between pressure, density, and 
temperature is expressed by the laws of Boyle 
and Charles, p-K p 6, when p is the pressure, 
p the density, and 6 the absolute temperature of 
the gas, and k is a quantity which remains con- 
stant for the same gas. For different gases k is 
in^•er.sely proportional to their combining weights. 
In all such gases there is the same number of 
molecules in unit volume, provided the pressure 
and temperature are the same. 

2. The gases possess viscosity. The coeffi- 
cient of viscosity (unless the density is very 
greatly reduced) is independent of the density, 
but depends upon the temperature. The most 
recent experiments show that the viscosity varies 
as the two-third power of the absolute tempera- 
ture (Bams, Bulletin of the U. S» Geological 
Survey, No. 54, 1889). 

3. The gases conduct heat with a facility de- 
pending on the temperature. 

4. They diffuse into each other with a 
rapidity depending upon the density and the 
temperature. 

5. They possess specific heats of various 
kinds, the ratio of the specific heat under con- 
stant pressure to that under constant volume 
being 1*4 for most gases. 

6. They exhibit phenomena of the type of 
those which occur in the radiometer. 

7. When they are raised to a high tempera- 
ture they become luminous, and give out rays of 
definite periods, the periods being independent 
of the temperature. They absorb light of the 
same periods as those they give out when hot. 

8. They possess very different electrical pro- 
perties. For low differencei^ of potential tiiey 
insulate almost perfectly ; but when the electric 
intensity is raised sufficiently a spark passes 
through them, and the electricity is discharged. 

9. The various gases exhibit very different 
chemical properties. 

According to the kinetio theory of gases a 
gas consists of a great number qf small particles 
called molecules, moving about with great velo- 
aity in all directions, but continually either 
striking against each other, or coming so near 
together that they exert forces on each other 
which produce effects somewhat similar io thosa 
produced by the collision of two elastic bfiUiu 
This theory has been shown by Maxwell and 
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^IsasiuB (Maxwell’s Theory of Seat; 0. E. 
Ileyer’a Die kimUsche Theorie der Gase) to be 
ittffioient to explain all those properties of gases 
noloded tinder (1). These properties are inde- 
pendent of the nature of the molecule, and of 
the exact way in whicl^ two molecules act upon 
each other. They could be deduced equally 
well whether we supposed the molecules to be 
hard elastic spheres, or systems attracting or 
repelling each other when they come near to- ^ 
gether, or vortex rings. When we consider other 
properties besides those included in (1), we find 
the explanation less satisfactory. • The theory 
gives an explanation of the viscosity, difiusion, 
and conduction of heat ; but the exact way in 
lehich these properties vary with the temperature 
depends upon the nature of the action between 
the molecules. Two cases have been worked out 
by Maxwell. In the first case the molecules 
were supposed to be hard, perfects elastic 
spheres, and which only acted upon otfier mole- 
cules when in collision with them. •According 
to this hypothesis, the coefficient of viscosity 
would be proportional to the square root of the 
absolute temperature. The other case which 
has been worked out by Maxwell is that in 
which the molecules are regarded as systems 
repelling each other with forces which vary in- 
versely as the fifth power of the distance be- 
tween them. According to this hypothesis, the 
coefficient of viscosity would be proportional to 
the absolute temperature. The experiments of 
Barus (1. c.) and others show that the coefficient 
of viscosity obeys neither of these laws, but 
varies more quickly with the temperature than 
the result obtained on the first hypothesis, and 
more slowly than that obtained on the second. 
Neither of these theories of the action of one mole- 
cule on another can bo the true one. Sutherland 
24, 113, 108), by considering the results of 
Thomson and Joule’s experiments on the cool- 
ing of gases passing through a porous plug, 
arrives at the conclusion that the force between 
two molecules must be inversely as the fourth 
power of the distance between them. The value 
of the temperature-coefficient of the viscosity 
on this hypothesis has not, however, been worked 
out. 

The fact that the ratio of the specific heat 
at constant pressure to the specific heat at con- 
stant volume is the same for the perfect gases 
with the same number of atoms in the molecule 
has not been explained by the kinetic theory, 
and in fact the results we should expect from the 
kinetic theory are so dilTorent from those actu- 
ally observed that they constitute perhaps the 
gravest difficulty \||iich the kinetic theory has 
vet encountered. The results to which the 
Idnetic theory leads are easily found. Let 
be the total kinetic energy of the molecules in 
nnit mass, the ratio of this to the energy due 
to the translatory motion of their centres of 
gravity, p the pressure, v the volume of unit 
mass, and B thp absolute temperature. Then 

so that k the specific heat at coi|- 

•tani volume will equal • If the pres- 

•ure is kept oonstant, then, in addition to the 
spent in warming the g%e, an amount 


of work-~|> X (change in volume for one de- 
gree)«-is done ; but when the pressure is con- 
stant the volume is proportional to the absolute 
temperature ; so that the change in volume for 
one degree Thus, if kp be the qpecifio 
heat at constant pressure, then 

*0 that P + 1 



or if the ratio of the specific heats be denoted by y 


83 * 


3 ( 7 - 1 ) 


Now 3 - 1 is the ratio of the internal energy 
of the molecules to that due to the motion of 
translation of their centres of gravity, and we 
see from the preceding equation that this de- 
pends only upon the ratio of the two specific 
heats ; the constancy of this ratio for different 
gases shows that the proportion which 'the 
vibratory energy bears to the energy of transla- 
tion must bo the same for all such gases, so that 
at the same temperature the vibratory energy of 
all these gases must be the same. Now the num- 
ber of lines visible in the spectrum of the various 
gases is very different, and we should therefore 
expect the gases to have very different capacities 
for vibratory energy. The fact that it is not 
so seems to indicate that the vibratory energy is 
not due, at any rate at low temperatures, to 
those quicker modes of vibration which manifest 
themselves as light, but must be due to some 
other inodes common to all gases. This mode 
in a diatomic gas may, possibly, be the motion 
of the atoms relatively to each other ; and this 
view is strengthened by the fact that the ratio of 
the vibratory to the translatory energy in- * 
creases with the number of atoms in the mole- 
cule. Thus, if wo take Dulong’s values of the 
ratio of the specific heats for hydrogen, carbon 
dioxide, nitrous oxide, and ethylene, the values of 
the ratio of the vibrato^ energy to the energy of 
translation are respectively *75, 1*1, 1*1, and 2 ; 
thus, for these gases the ratios are very approxi- 
mately proportional to the number of atoms in 
the molecule ; and the result suggests that the 
vibratory energy at these low temperatures is 
that of the atoms in the molecule relatively to 
their common centre of gravity, and not of the 
quicker modes of vibration corresponding to the 
luminous rays. If experiments on the ratio of 
the specific heats could be made at temperatures 
high enough to produce luminosity of the gas, it 
is possible that the results might be di&rent 
from those made at lower temperatures, and that 
they might be found to vary from gas to gas. f 
I Theories of the Constitution of the MoUcuU, 
The kb^etio thqory of gases, as developed by ^ 
Clausius and Maxwell, dealt chiefly with the be- 
haviour of a large number of molecules, and said 
little about the constitution of individual mole« 
cujes. Quite recently, however, Sir W. Thomson; 
(fiecturos on Molecular Dynamics and tha Wemo 
Theory of Light) and Lindem^n {Ueh$r Mole* 
kularphyaik\ Ph/ysikalisch, Qeaellschafty^m^* 
berg, 89 [1888]) have discussed the pmpertiea 
of a mol6ci;ile consisting pf a nuinbet pi spheriopl 
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•h^fi one inside the other, eaoh shell being 
connected toihe one next it by an elastic spring. 
The external spherical shell is supposed to be 
acted on by the other, or, what is the some thing, 
by a periodic force whose period is that of the 
vibrations which the ether is transmitting. We 
' may say in passing that many of the results ob- 
tained do not depend upon this special view of 
the construction of the molecule, but would be 
true if we supposed the molecule to be a dy- 
namical system whose configuration could be 
fixed by n co-ordinates, that is, a system possess- 
ing n degrees of freedom. The behaviour of 
such systems when light falls upon them is 
investigated in the papers above mentioned, and 
expressions are obtained for the refractive index 
of a medium consisting of molecules of this 
kind for light of any period. These expressions 
explaip the dispersion of light, and the results 
deduced from them agree with those found by 
experiment; they also explain the anomalous 
dispersion of the rays whose periods nearly co- 
incide with those which are absorbed by the 
medium — a subject which was investigated ex- 
perimentally for several substances, especially 
a solution of fuchsine in alcohol, by Eundt and 
Christoflel— the periods of vibration of the glow- 
ing gas being the periods of vibration of the 
spherical shells which constitute the molecule. 
The nature of the molecules assumed in this 
theory imposes a limit to the amount of energy 
due to the relative motions of the shells; for it is 
evident that the amplitude of vibration of any 
shell cannot be greater than the dillerence be- 
tween its radius and that of a neighbouring 
shell. Thus, on Lindemann’s theory, the internal 
kinetic energy reaches a maximum, and when it 
has reached this maximum any further exposure 
to light must lead to an increase in the traus- 
latory energy, and thus to an increase in the 
temperature of the system made up of such mole- 
cules. 

Lindemann explains the development of heat 
which occurs on chemical combination by the 
transference of the internal kinetic energy into 
translatory energy, the substances after com- 
bination possessing less internal energy than 
before, the heat being produced by a loss of 
kinetic energy, and not, as in the ordinary ex- 
planation, by a loss of the potential energy of 
separation. If this view is correct, however, the 
internal kinetic energy must in certain gases be 
enormously greater than the translatory energy; 
thus, for example, in the combination of hy- 
drogen and oxygen enough heat is produced to 
raise the temperature of the mixture nearly 
20,000^ 0. ; and even assuming that after oom- 
bination there is no internal kinetic energy, the 
internal kinetio energy before combination must 
be about 70 times the translatory energy. It is 
very difficult to see how this can be reconciled 
with the value found by experiment fordhe ratio 
of the specific beat at constant pressure to that at 
constant volume. 

According to Lindemann, the electric pro- 
perties of bodies are to be explained by internal 
kinetic energy due to vibrations whiem are too 
quick to ^ visible; in fact, roughly speaking, 
electricity is ultra-violet light. This view is 
open to many difficulties, one of which is that 
would not lead ns tfO the i^eat diKar- 


enoe that exists between the eleotiical properties 
of the atom and the molecule. A molecule 
seems to be almost electrically neutral ; thus it 
is impossible to communicate a charge of elec- 
tricity to the molecules of a gas, though when 
the molecule is split up into atoms it exhibits 
most energetic electrical properties. Earl Pear- 
son (Proc, London Math. 8oc., 20, 88) has de- 
veloped a theory in whioh the molecules are 
supposed to be made up of spheres vibrating in an 
nncompressible fluid ; he obtains results similar 
to those of Sir W. Thomson and Lindemann. In 
fact, as we said before, many of these results do 
not depend upon the nature of the molecule, 
but would be true if we supposed the molecule 
to be a dynamical system possessing n degrees 
of freedom. 

Evidence as to molecular structure af- 
forded by the spectra of bodies , — If we con- 
sider the oscillations of a dynamical system 
possessing n degrees of freedom, we find that 
there are ft periods of vibration given by the 
roots of a determinantal equation, and that the 
relation between these roots depends on the 
nature of the system ; a system could be con- 
structed having n periods of any given^ value. 
If, however, the system possesses an infinite 
number of degrees of freedom, there will be an 
infinite number of periods, but the periods will 
be connected by more or less simple relations. 
Thus, if the vibrating system were like a 
stretched string, the periods would be propor- 
tional to the natural numbers, while if it were 
like a bar, the periods would be proportional 
to the natural numbers for the longituffinal and 
torsional vibrations, and to the roots of the 

i -1 

equation ^ = ±2 for the transver- 

sal vibrations. If the system were a circular 
membrane, the frequencies would be propor- 
tional to the roots of an equation formed by 
equating a Bessels function to zero. If the 
system were a uniform elastic sphere, the fre- 
quencies would be the roots of a complicated 
equation given by Ohree in the Transactions 
of tJie Cambridge Philosophical Society (14, 316, 
317). Other periods which have been worked 
out are those of circular vortex rings. The 
frequencies of the higher vibrations about the 
circular form are proportional to v^n*(n*-l), 
where n is a large natural number, and the 
vibrations about the ciroular cross section are 
proportional to the natural numbers (J. J. 
Thomson, On the Motion of Vortex Bings, 86, 
74). Many investigations have been made 
with the object of finding whether or not there 
are simple harmonics — that is, frequencies pro- 
portional to the natural numbers— in the spectra 
of bodies. In the case of the spectrum of 
hydrogen, Johnstone Stoney finds that the wave- 
lengths 4102*37, 486211, 6663*93, which occur 
in this spectrum, are very accurately in the 
ratio Sohuster, however, in his * Be- 

port on the Uenesis of Spectra ’ (B, A, B^poriSf 
1882) says : 

*Other writers, as, for lastaooa Sorsl (^. Jf. 1871. 
bare from time to tfme drawn attenUon to baimonfo 
ratios in various spectra, and the antbor of this report has. 
: during the last ten years ooUeoted a large quantity ol 
I nateiw bearinrT on tbs cnsstlon. Tbt tfSiMti 88 
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fehs whole, nut been favourable to the theory of harmonic 
ratios. In any spectrum oontainlng a larra number of 
lines it is clear that, ov^ring to accidental ooinoidenoes, we 
shall always be able to find ratios which agree very closely 
with the ratios of smiUl Integer numbers. It is only by means 
of a systematic Investigation that we can And out whether 
these coincidences are due to any real cause. We must, 
by means of the theory of probabilities, calculate the 
number of the coinoidenoedj which we might expect to 
find on the supposition that the lines are distributed at 
.random throughout tlie whole range of the visible spec* 
tnim. If on calculating out all fractions which can be 
formed in a spectrum by any pair of lines the number of 
ratios agieeiug within certain limits with ratios of integer 
numbers greatly exceeds the most probable number, wo 
should have reason to suppose that the lines are not dis- 
tributed at random, but tliat the law suggested by Messrs. 
Lecoq de Boisbaudran and Stonoy is a true one. 

‘ The results of a long investigation conducted in this 
manner tend to show that the number of harmonic ratios 
Is, if anything, smaller than was to be expected on tho 
hypothesis of no connexion.’ 

The simple harmonic ratio is not, perhaps, 
d priori the most probable relation between the 
periods. Balraer \ w, 25, 80) has shown that 
the wave-lengths of a series of hydrogen lines 


are expressed by tho formula where m 


is an integer. Hagenbach ( Verlimid. <Z. Natur- 
forsch. Oes. eu Basel, 1880) has compared tho 
results of this formula with Cornu’s measure- 
ments of the wavo-lengtlis of tho hydrogen 
lines ; the result of tho comparison is given in 
the following table : — 

\=3e45-12-^ 
m-— 4 


Line 

m. 

Calculated 

wave-luugtli 

Obsicrved 

wavc-leogtli 

Difference 

Ha 

3 

6502*8 

6503*1 

-l-•3 

H/3 

4 

4860*6 

4800-7 

+ •1 

Hy 

5 

4339*8 

4339*6 

-•3 

H5 

6 

4101*1 

4101*2 

+ *1 

H€ 

7 

3069*5 

3909*2 

-*3 

HC 

8 

3888*4 

3888*1 

~*3 

Ht, 

9 

3834*8 

3834*9 

+ •1 

He 

10 

3797*3 

3797*3 

*0 

Hi 

11 

3770*0 

3769*9 

-•1 

Hk 

12 

3749*6 

3750*2 

+ •6 

Ha 

13 

3733*8 

3734*1 

+ *3 

H/i 

14 

3721*4 

3721*1 

-•3 

Hi' 

16 

3711*4 

3711*2 

-*2 


These results seem to show that the hydrogen 
molecule is a system possessing an infinite 
number of degrees of freedom, and not a Unite 
number of rigid particles mutually attracting 
each other. 

It is worthy of notice that when m is large 
the formula previously quoted for the frequency 
of vibrations of a ckcular vortex ring becomes 

/7'W^ 

— r which is of the same type as Balmer’s. 

n*-i 

A very striking feature in the spectra of some 
elements is the recurrence in the spectra of 
certain groups of lines — for example, triplets in 
the magnesium, doublets in the sodium, speo- 
trum— and the iflost promising way of finding 
whether there is anything corresponding to^l 
overtones in the spectrum would be the investi- ' 
gation of the relation between the frequencies 
of the lines in these groups as they recur in the 
tpBotnun. It is stated by Schuster that no 
^ple harmonip rplationp eust between 


groups. Deslandrcs (0. B, lOi, 972) has shown 
that the periods of tne recurring bands in the 
nitrogen spectrum are connected by a relation 
of tho form Xn^ + B, where n is an integer. 

The first explanation of the existence of 
these groups which suggests itself is that corre- 
sponding to a triplet wo have three, to a doublet 
two, similar systems near together. Each of 
these systems, if free from the other’s influence, 
would vibrato with the same period, but when 
‘placed so near together that they influence each 
other, the system of three will have three, and 
that of two will have two, nearly equal periods. 

The tneory of the oscillation of such systems 
shows that the gravest mode of the combined 
system will be lower, and the highest higher, than 
that of the original system. Thus in a triplet 
corresponding to each line of the original sys- 
tem, there will be three lines. If this view ib 
correct, then any ‘ element ’ in whose spectrum 
doublets or triplets occur is capable of being 
split up into simpler systems, and tho lines of 
the substance into which it is split up will be 
intermediate between those of the doublets or 
triplets. Thus, we should expect to find a 
tendency for these doublets to disappear as tho 
temperature is raised. Though there does not 
seem much evidence to show that this tendency is 
widespread, it does appear to exist in the case of 
calcium, for in tho drawing of tho spectrum of 
this element given in Lockyer’s Studies in Spec- 
trum Analysis (191) there is in the violet end 
of the spectrum a doublet where the spark is 
taken without a jar in the circuit, but when a 
large jar is placed in the circuit the doublet ia 
replaced by a single line intermediate to those 
of the doublet. 

The widening of the lines of the spectrum 
of a gas when the pressure is increased might 
be explained on similar principles. A molecule 
when free from the influence of other mole- 
cules vibrates in certain definite periods, and 
shows sharp bright lines in its spectrum ; 
when, however, it gets under the influence of 
another similar molecule its periods are slightly 
altered, and for each of the original periods we 
have two periods, the one graver and the otl»er 
higher than tho original period ; tho departure 
from the original period depending on the distance 
between the molecules. Thus, in the case of a 
gas so dense that the molecules influence each 
other, the molecules, instead of emitting light 
of a definite period, would emit light of different 
periods, some higher and some lower than tho 
undisturbed one ; thus, instead of a bright line 
in the spectrum, we should have a lumiuoui 
band stretching across the original bright line. 

Connexion between spectra of elefments and 
those of their cotnpounds. — One of the most in- 
teresting subjects in connexion with molecular 
^eories, and one from which wo may hope to gain 
great in^ght into molecular structure, is the 
connexion between the spectrum of a compound 
and the spectra of its constituents. Mitsoherlioh 
showed that compounds have emission-speotr^ 
of tj;ioir own. A considerable amount of work 
bearing on the subject has been done by Glad- 
stone and Dale, Abney and Festing, Kundt, and 
others, who have investigated the absorption- 
spectra of compounds. But, however important 
ihese researohes m Irpm other joints of view« 
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they cannot be said to have as yet thrown maeh 
light on the structure of matter. « 

A relation between the lines in the spectrum 
of a compound and the lines in the spectra of 
its elements, based on a mathematical theory, 
which, howeyer, does not seem yet to have been 
published, has been enunciated by Griinwald, 
who states (P. M. (6) 84, 864) 

*Letabea~priinaiy ohemioal element, which ii chemi- 
cally combined with other elements in a gaseous substance 
A, and occupies the volume [a] in the unit volume of A. 
Let the substance A combine chemically with another 
gaseous substance B, to form a third 0. In this combina- 
tion let the element a pass into a different chemical con- 
dition a', giving up for in exceptional olroumstauoes taking 
np) a certain quantity of heat in order to permit the new 
compound to form, and in consequence chemically con- 
tracting (or exceptionally expanding). Let the volume 
which it occupies in the t^y 0, after the new condition of 
chemical eqculibrium has been established, be then 
the ;inotient [a]:[a'] Is generally a very simple rational 
membo** in arooi^auoe with a known fundamental law of 
chemistry, if this is the case the wave-lengths K of nil the 
rays which belong to the element a in the line<spcctnim of 
the free substance A, and ore therefore radiated by it, are 
related to the wave-lengths X' of the corresponding rays, 
which the same elcmeut emits in the new chemical condition 
a\ in which It exists in the more complex substance A 
within the newly-formed compound 0, as the corresponding 
volumes [o] and [a'].’ 

This relation has been tested in the case of 
water vapour ; as however both this substance 
and hydrogen have a good many lines in their 
spectra, it is not surprising that coincidences 
occur between the observed and calculated values 
of the wave-lengths of the lines in the water- 
vapour spectrum. We must, therefore, suspend 
our opinion as to the value of the relation given 
^by Griinwald until the theoretical grounds on 
which it is based have been published. See also 
Ames {N, 40, 19). 

In a binary compound, AB, we may suppose 
that the atoms A and B are dynamical systems, 
which in the molecule of the compound are near 
together, and that the proximity of A causes the 
periods of B to be slightly different from the 
periods when B is vibrating by the influence of 
other systems, and vice versd. Then the theory 
of the vibrations of such a system shows that if 
are the frequencies of A when free, 
those of B; Jp,...8pn» the in- 

crease in the frequencies p,—, respecthrely, due 
to the proximity of the two systems; then 


pM 


- /..* . 


+ •••« 


With similar expression for 8g,... &e. The quan- 
tities /||... are quantities depending on the 
proximity of the systems. 

From this relation we see that the effect on the 
period, say p,, of the first system of the existence 
of a period, say in the second, is to quicken 
the period of the first, if the first is quicker than 
the second, and , to retard it, if it is slower than 
the second. If we observe the speotra, this rc> 
suit could be expressed by saying thato^e effect 
of the annexation was to make the line of B re- 
pel the lines of A. Thus on this theory the 
spectrum of the compound may be got by super- 
posing the spectra of its constituents, A and B, 
and then supposing the lines of A to repel those 
of B, and the lines of £ to repel those of A, the 
Impulsion increasing with the proximity of the 
linM. Thus if we take two elements A and B, 


dent, then in the compound A B these lines will 
be considerably displaced and the distance be- 
tween them increased. 

Arrangement of the atoms in the molecule on 
the supposition that the atoms are vortex rings. 
There is one theory of the structure of the 
molecule which is worth mentioning, as it affords 
a possibility of the explanation of that remark- 
able alternation of properties with atomic weight 
which is expressed by the periodic law. If we 
assume that a molecule is built up of a number 
of vortex rings placed close together, then a 
section of the molecule, by a plane through the 
centre at right angles to the planes of the ring, 
will consist of two groups, each consisting of a 
number of small circles. The arrangement of 
the circles in either group will be very much the 
same as the arrangement, when in steady mo- 
tion, of the cross sections of the same number 
of uniform straight parallel vortex columns with 
circular sections. These, when in steady motion, 
arrange tbsmselves in a definite way, which may 
easily be discovered without calculation, as the 
arrangement is very nearly the same as that of 
the same number of equal uniform parallel mag- 
nets under the attraction of a magnetic pole, 
some distance away from the nearer poles of the 
parallel magnets, and of opposite sign to these 
poles. These magnets will take up definite posi* 
tions of equilibrium, under the action of their 
mutual repulsion and the external attraction. 
The figures of equilibrium of the magnet are 
given by Mayer {N. 18, 258) and Monckman 
{Proc, Camb. Phil, Soc. 6, 169). If we examine 
these figures, we see that as the number of 
magnets increase there is a tendency for certain 
peculiarities to recur, as, for example, the num- 
ber of planes of symmetry, and the nature of the 
simpler groups of which we may imagine the 
more complex ones to be made up. Thus, if we 
imagine the molecules of all elements to be 
made up of the same primordial atom, and in- 
terpret increasing atomic weight to indicate an 
increase in the number of such atoms, then, on 
this view, as the number of atoms is continually 
increased, certain peculiarities in the structure 
will recur, which in all likelihood would be ac- 
companied by a recurrence of some of the pro- 
perties of the elements. 

Electrical theory of molecular strticture,-^ 
There is another view of molecular structure 
which is almost forced upon ns by the lawi of 
electrolysis ; this is, that the forces between the 
atoms in the molecule are electrical in their ori- 
gin. On this theory, the atoms in the molecule 
of a compound are supposed to be charged with 
definite quantities of electricity, the quantity of 
electricity on the atom b^lng the same for iJl 
elements of the same valenoy, and being posi- 
tive or siegative, according as the element is 
electro- positive or electro- negative. The charge 
on an atom of a divalent element is assumed to 
be twice, and that on an atom of a trivalent ele- 
ment three times, the bharge on the atom of a 
monovalent element (o. Von Helmholtz [Fora- 
,day Lecture^ C, J, 39, 277). This view of the 
structure of Ihe molecule at onoe explains Fara- 
day’s law of eleotro-chemioal deoomposition. It 
also explains the Terence which exista between 
the electrical properties of the molei^ and the 
for in tba ino)0oi4e fhe pontite anf sfr 
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gatiTt ehafges neatralise each other's effect at 
points outside the molecule ; the free atom is, 
however, essentially charged and therefore capa- 
ble of producing electrical effects. When we 
dissociate a gas into atoms, the dissociated gas, 
on this theory, consists of an equal number of 
electrically charged particles, some being charged 
with positive electricity, and an equal number 
(if the constituents of the molecule are of the 
same valency) charged with negative electricity. 
This collection of electrified particles would be- 
have like a conductor of electricity, so that, if 
this theory of the structure of the molecule is 
correct, a gas whose molecules are dissociated by 
heat into atoms ought to be a conductor of elec- 
tricity. J. J. Thomson (P. AT. [6] 29, 358, 441) 
has recently made a series of experiments on the 
conduction of electricity through very hot gases, 
and has found that while some of these hot 
gases (hydriodic acid gas, for example) allow 
electricity to pass through them with ease, 
others (such as nitrogen) only allow it'1;o do so 
with great diillculty ; and it was fotind that 
whenever the electricity passed with ease through 
a hot gas, the dissociation of the gas could be 
detected by chemical means. These experi- 
ments are, therefore, in accordance with the 
result of this theory of molecular structure. 
On this view of molecular structure the * bonds 
of affinity * of chemists have a distinct physical 
meaning, as they are the tubes of electrostatic 
force connecting the atoms. 

A difficulty which arises on this theory, and 
one that seems to show that it requires modifi- 
cation, is the existence at low temperatures of 
what are called by chemists unsaturated com- 
pounds. For, according to this view of the 
structure of matter, an unsaturated compound 
is one in which there are not equal and opposite 
quantities of electricity in each molecule, so 
that the molecules of an unsaturated gas, being 
electrically equivalent to a number of positively 
and negatively charged particles, ought to be- 
have like a conductor. But gases which are 
unsaturated at low temperatures, such as NO, 
behave at these temperatures with respect to 
electricity like saturated gases ; they transmit 
electric induction. For example, a gold leaf 
electroscope will work perfectly well inside a 
glass vessel containing NO, and its loaves will 
be attracted by an electrified body outside the 
electroscope; and a current of electricity cannot 
be driven through a tube containing such gases 
by a battery containing only a small number of 
cells. We must therefore conclude that electri- 
cally such gases are saturated. 

MaxweU, in the article on the * Constitution 
of Bodies,* J^nc 2 /cfqpc^iaPnfannica, introduced 
the idea that in sofids the molecules might 
arrange themselves in groups, some of which | 
under the action of stresses might split-up* and I 
form other stable groups in which the molecules 
are differently arranged, these new groups re- 
turning onlv slowly to their original oonflgura- 
tion after the str^ses are removed. This be- 
haviour of the molecular groups shows itself in 
the ' elastic after effect * produced by torsion in 
metal wires and glass fibres. £ wing (P. Af. [6] 30, 
205) has lately applied the same idea to explain 
the behaviour of iron when magnetised, and has 
dt^sed a model which illustrates very clearly 
Teiulit 


the breaking up of the old groups and the forma- 
tion of new ones. J. J. T. 

tfOLEGBLAB WEIGHTS. The article 
Atomic and moleoulab wbiobts, in vol. i., de- 
scribes the limits within which the term molecu- 
lar weight may be applied with safety to solid 
and liquid bodies (v, especially pp. 847-350). 
Since tffat article was printed, an advance has 
been made in the methods by which the molecu- 
lar weights of bodies which cannot be gasified 
jivriihout decomposition may be determined. This 
advance is based, for the most part, on the 
researches of Kaoult. As the result of a long 
series of investigations into the lowering of the 
freezing-point of water and various other sol- 
vents, produced by dissolving therein quantities 
of various compounds proportional to the 
formula-weights, or reacting-weightsi of these 
comjjounds, Itaoult finds that such quantities 
of chemically similar compounds generally pro- 
duce equal lowerings of the freezing-points of 
water and some other solvents (Ilaoult’s Memoirs 
will be found in A. Ch. : v. especially [6] 8, 
817). 

Let P grams of a compound be dissolved in 
100 g. of water or other solvent, and let the 
observed lowering of freezing-point of the solvent 

be C ; then — is called by Baoult the coefficient 

of lowering of freezing-point for the compound 
in question. Putting M as the rcacting-weight, 
or formula-weight, of the compound, then 
G 

is called the molecular lowering of freezing- 

point for this compound. 

llaoult finds that is generally constant 

for all the members of a series of chemically 
similar compounds. Thus, liaoult gives the 

Q 

following values for water being the sol- 
vent 

19, for many organic compounds; 

85, for salts of monovalent metals with 
monobasic acids ; 

40, for normal salts of monovalent metals 
with dibasic acids. 

Kaoult also gives the following values for 
G 

V A/, benzene being the solvent 

49, for many organic compounds ; 

25, for the lower members of homologous 
series of alcohols. 


Other values for ^Af 


were found when other 


solvents, e.g. acetic acid, were used. 

Another form in which Baoult's results may 

jp 

bo put is the following - grams of dissolved 

body, in IQO g. solvent, that lower freezing-point 
of solvent 1®. Now:^xc-A4; where c« con- 
stant determined experimentally for each scries 
Lof obemically similar compounds, and for eaoh^ 
solvent. 

If the value of ^Af is known for a group of 
eompounds, or if the value of c is known in th4 
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= 82 . 


P 

expression is possible to find the 

formula-weight of a member of this ^oup. 
Thus, in the case of ether, the following data 
were obtained , 

(i) 4*47 g. ether were dissolved in 100 g. 
water; the freezing-point of the water was 

lowered by 1*05®; hence 5 =^^ = *23°. But the 

value of for organic compounds generally^ 
dissolved in water is 19; hence, for ether, 

- 1 ^ 

'♦23 

(ii) 2*721 g. ether were dissolved in 100 g. 
benzene ; the freezing-point of the benzene was 

lowered by 1*826°; hence? = 1*49; 1*49 g. 

ether in IjOO g. benzene lower the freezing-point 
by 1°. But the constant for such organic com- 
pounds as the ethers dissolved in benzene is 
49 ; hence, for ether, ilf *= 1*49 x 49 = 73. 

(iii) The value found for ^ when etlicr was 

dissolved in acetic acid was *529°. But the value 
of for organic compounds generally dis- 


solved in acetic acid is 39; hence, for ether, ! 

I 

-629 i 

The mean of these three results gives 76*6 j 
for the formula-weight of ether ; the molecular 
weight of ether-gas, determined by applying 
Avogadro’s law, is 74. 

The empirical law of Baoult— quantities of ; 
chemically similar compounds proportional to 
the reacting-weights, or formula- weights, of 
these compounds produce equal lowerings of 
the freezing-points of water and some other 
solvents— has been developed by van’t Hoff, 
fijTheniuB, and others (u. especially P. C. 1, 
481 [translation in P. Af., August 1888] ; and 
Z.P. C* 1, 631; 2, 284, 491). If an aqueous 
solution of a substance is contained in a vessel 
the walls of which are permeable by water 
molecules but not by the molecules of the dis- 
solved substance, and the vessel is immersed, 
in water, water will enter the vessel, and the 
pressure on the walls will increase until equili- 
brium results, after which no more water will 
enter. The pressure on the walls of the vessel 
is called osmotic pressure. If the vessel were 
furnished with a movable piston, the same con- 
dition of equilibrium might be attained, without 
the entry of water into the vessel, by oompressing 
the solution with a pressure equal to the osmotic 
pressure. With such an arrangement the con- 
centration of the liquid could be altered by in- 
creasing or decreasing pressure by means of the 

E iston ; as the process is reversible, the second 
iw of thermodynamics may be applied. 

The experiments of de Vries (^. P. C. 2, 415; 
8, 108), Pfeffer (Osinciische untersuchungen 
[Leipzig, 1887]), and others, show that the 
osmotic pressures of dilute aqueous solutionScj 
are proportional to the concentrations of these 
solutions. Kow, to say that change of concen- 
tration of dilute solutions is proportional to the 
pressuTc exerted by the solutions, is equivalent 


to sa^ng that Boyle^s law holds good for dilate 
solutions. Moreover, the proportionality of con- 
centration to osmotic pressure may be deduced 
theoretically. If we assume, as seems justifiable, 
that osmotic pressure is due to the impact of 
the molecules of the dissolved substance, then 
the number of impacts in unit time most be 
proportional to the numfi'er of molecules in unit 
volume (on this point v. L. Meyer, Z. P. 0. 5, 
23; and van’t Hoff’s rejily, Z, P. 0. 6, 174; c/. 
Bredig, Z, P. C. 4, 444). But this is the molecu- 
lar conception of gaseous pressure. Hence, as 
in gases volume is inversely as pressure, the 
same proportionality should hold good in dilute 
aqueous solutions ; in other words, Boyle’s law 
should apply to these solutions. Van’t Hoff 
then proceeds to deduce, by thermodynamical 
reasoning, that osmotic pressure is proportional 
to absolute temperature, concentration being 
constant. This conclusion is equivalent to 
saying that the law of Charles holds good for 
dilute tfqueoua solutions, inasmuch as concen- 
tration (SI solution corresponds with gaseous 
volume. 

The experimental results of Pfeffer and of 
Soret {A. Ch, [5] 22, 293) are in keeping, on the 
whole, with the statement that the laws of Boyle 
and Charles hold good in dilute aqueous solu- 
tions. 

Solutions which exert equal osmotic pres- 
sures are called isotonic solutions. Tliermo- 
dynaiuical reasoning applied to these solutions 
leads to the conclusion that the osmotic pres- 
sure of a specified mass of a gasifiablo substance 
in dilute solution is the same as the pressuro 
exerted by the same mass of the same substance 
existing as a gas at the same temperature. If, 
then, osmotic pressure may be substituted for 
gaseous pressure, Avogadro’s law may be ex- 
tended to substances in dilute solution. This 
extension of the law of Avogadro is thus stated 
by van’t Hoff. * Equal volumes of different 
solutions, at the same temperature and osmotic 
pressure, contain equal numbers of molecvXes% 
which numbers arc the same as tvould be con- 
tained in equal volumes of gases at the same 
temperature and pressure' This is van’t Hoff’s 
law of osmotic pressure. Various proofs of the 
accuracy of this law have been given. 

To apply this law, it is necessary to find the 
mass of a substance present in a solution which 
is isotonic with another solution containing a 
known mass of a body of known molecular 
weight. The two solutions then contain equal 
numbers of molecules of the dissolved sub- 
stances; and as the molecular weight of one 
substance is known, the molecular weight of the 
other can be found. There are many practical 
difficulties in determining whether or not two 
solutions are isotonic. Now van’t Hoff has 
shown by thermodynamical reasoning (Z, P, 0, 
1, 496) that Bulutions of different bodies in the 
same solvent, having equal freezing-points, are 
isotonic at their freezing-points. Put into other 
words, this conclusion asserts that Bolutioni 
which have equal freezing-pdints contain equal 
numbers of molecules in equal volumes; or, 
that solutions which contain equal numbers of 
molecules in equal volumes, and are therefore 
isotonic, have equal freezing-points. But this 
is tbo law of lowering of freezing-pointi sm* 
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pirfoallj established by Baoult. In place of 
the somewhat vague term reaoting-weight, or 
formula-\^ eight, used in stating the law (v.&upra)^ 
are now justified in employing the more 
definite term molecular weight. This law, as 
developed by van’t Iloft, asserts that the pro- 
duct of the lowering of the freezing-point of a 
lp.c. solution into the molecular weight of the 
dissolved body is a constant for different bodies 
dissolved in the same solvent. For solutions of 
most organic compounds in water, the constant 
is about 18-9. , 

Van’t Hoff tlion proceeds to show that the 
molecular lowering of freezing-point of a dilute 
solution bears a simple relation to the latent 
heat of fusion of the solvent (for proof v. C. 
1, 496-7). This relation is expressed, for very 
dilute solutions, by the equation 

<-•01976^, 

where molecular lowering of freezing-point, 

/I 

already expressed as^ilf (p. 417), freezing- 

point of solvent stated in absolute measure, and 
latent heat of fusion of solvent in gram- 
units (c/. Eykman, JZ. P. G. 3, 203 ; and espe- 
cially ib, Z, P. O. 4, 612). If this conclusion is 
granted, it follows that equal numbers of mole- 
cules of all bodies dissolved in the same solvent 
must lower the freezing-point to the same 
extent, provided the solutions are very dilute. 

Let us take a case to exhibit the application 
of the law of molecular lowering of freezing- 
point in ^ the form given to it by van’t Hoff. 
Thymol is dissolved in phenol, and the lower- 
ing of the freezing-point of the phenol is ob- 
served. The constant for molecular lowering of 
freezing-point of phenol is first calculated by 
van’t Hoff’s formula : the freezing-point of the 
phenol used was 38°, in absolute measure this is 
273° + 38° = 311° ; the latent heat of fusion of the 
phenol was found to be 25 ; henco 
qil* 

f»’0197 «76. The solution of thymol used 

contained *401 g. thymol in 7’659 g. phenol ; the 
freezing-point was lowered by 2*49° ; stating 
these results in parts of thymol per 100 of 
phenol, we find that 6*3 g. thymol dissolved in 
100 g. phenol lowered the freezing-point through 

2-49“. Then ||g = 212 ; i.e. 212 g. thymol in 

100 g. phenol lowered the freezing-point through 
1°. But this quantity, 2*12, is i^th of the mole- 
cular weight of thymol; therefore molecular 
weight of thymol - 2-12 x 76 = 161. The mole- 
cular weight calculated kom the formula 0 , 4 H,a 0 
is 160. 

In appl^ng the law of molecular lowering«of 
freezing-point it is necessary to work with dilute 
solutions. The freezing-point varies somewhat 
with concentration ; in some cases this variation 
is very marked. Beckmann {Z, P. C, 2, 742) 
recommends that a stries of observations should 
be made, conoentration varying so that the lower- 
ing of freezing-point may range from o. *2° to 
c, 2°. If possible, observations should be made 
with solutiona in different solvents, care l^ing 
taken to select solvents which do not react 
themically, so far as is known, with the dissdved 
body» and iba rcs^ ^nld ha Recked by ob- 


servations of the lowering of vapour-pressure of 
some solvent produced by dissolving in it the 
substance whose molecular weight is being deter- 
mined (v. infra). 

To sum up this part of the subject. Known 
weights of the substance, the molecular weight 
of which is to be determined, are dissolved in 
known weights of the solvent, so that the con- 
centration of the solutions varies from, say, 1 tc 
^ or 6 p.o. ; the freezing-point of each solution 
is determined. The freezing-point of the solvent 
is deter»nined. Two methods of calculation may 
then be adopted : — 

(i) The lowering of freezing-point, brought 
about by 1 g. of the substance dissolved in 100 g. 
of solvent, is calculated from each observation 
made ; let this = A. Tlie value of the constant ex- 
pressing the molecular lowering of freezing-p 9 int 
of the solvent by the class of bodies to which the 
substance under examination belongs is known ; 

G 

let this bo C. Then — gives approximately the 
A 

molecular weight of the substance. 

(ii) The weight of the substance which would 
lower the freezing-point of the solvent by 1° is 
calculated from each observation made ; let this 
be B. Then BxG gives approximately the mole- 
cular weight. (C has the same meaning aj 
in (i).) 

The values found for mol. w. from the dif- 
ferent observations arc compared ; if the differ- 
ences are small, the mean is taken ; if there are 
.marked differences, experiments are made with 
other solvents. It may be that the substance 
undergoes dissociation in all solvents, and that, 
therefore, the method is inapplicable (v. infra)* 

The molecular lowering of freezing-point of 
the solvent may be calculated by the use of 

van’t Hoff’s formula *01976 ^), provided the 

latent heat of fusion of the solvent is known; 
the value thus found should agree with the con- 
stant determined by experiment. 

The solvents commonly employed are water, 
benzene, phenol, and glacial acetic acid ; naph-« 
thalene has also been used for some hydrocarbons ; 
Eykman (Z, P. G. 4, 612) recommends urethane, 
phenyl propionic acid, the higher acids of the 
acetic scries, stearin, and p-toluidino. Various 
modifications of Baoult’s original apparatus have 
been devised ; references to the papers in which 
the most important are described will be found 
at the end of this article. 

There are many apparent exceptions to 
Baoult’s law, and therefore to van’t Hoff’s law 
of osmotic pressure. These exceptions are ex- 
plained by the hypothesis, put into definite form 
by Arrhenius (Z. P. G. 1, 631), that bodies whose 
behaviour is not directly expressed by these 
laws are partially dissociated in solution. Here 
again there is a marked analogy between gases 
and dilute solutions; as the pressure of the 
vapour obtained by heating ammonium chloride 
is greater than the pressure calculated by Avo- 
g&dro’s'law, on the assumption that the vapour 
consists of molecules of NH.Ol, but as the ob- 
served pressure agrees with tne calculated pres- 
sure when it is assumed that the vapour con- 
sists of equal numbers of molecules of KH, and 
H01« so the apparently abnormal nsmotie pres- 

BX 3 
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inrei of many solutions are brought intocagree* 
ment with vau’t Hoff's law by assuming that the 
bodies in these sblutions are more or less dig*. 
Bociated into simpler molecules. If the mole- 
cular weight of a substance, as determined by 
observations of freezing-points, apparently de- 
creases as dilution increases, it is likely that the 
Bubstance is dissociated in the solution, and that 
the amount of dissociation increases as the quan- 
tity of solvent is increased. Substances ma5 
undergo dissociation in one solvent and not in 
another (for several carefully worked^ out exam- 
ples, V. Beckmann, Z. P. C. 2, 715), Ihose sub- 
stances, solutions of which show osmotic pres- 
sures agreeing with those calculated by 
van't Hoff's law from observations of the lower- 
ing of freezing-points of the solutions, are gene- 
rally, if ^ot always, non-electrolytes. The ap- 
parent exceptions to the law of van’t Hoff occur 
chiefly, if not wholly, among electrolytes. The 
dissociation-hypothesis of Arrhenius regards 
such electrolytes as more or less dissociated into 
their ions when they are dissolved in water. A 
great deal of work has been done in developing 
and applying the hypothesis of electrolytic dis- 
sociation ; an account of this work, and of the 
chief results, will be found in the article Physi- 
cal METHODS, section Electrical methods. 

Baonlt has found that in many cases the low'or- 
ings of vapour-pressure produced by dissolving a 
comparatively non-volatile substance in a con- 
liderably more volatile liquid is related to the 
number of molecules of the dissolved body in 
100 molecules of the solvent, provided the solu- 
tion be very dilute (Z. P. C. 2, 353J. Arrhenius 
has shown that this generalisation made by 
BaouU can bo deduced from van’t Hoff’s law of 
osmotic pressures (Z. P. G. 3, 115). The gene- 
ralisation has been placed on a thermodynami- 
cal basis by van’t Hoff [Z. P. C. 1, 493) and 
Planck (Z. P. C. 1, 677). The law may be put 
in the fouowing form. At any specified tempera- 
ture the ratio of lowering of vapour-pressure of 
a solventt imoduced by dissolving a non-volatile 
body in tf, to the vapour-pessure of the solventt 
ts egtial to iJi4 ratio of the number of molecules 
of the dissolved body to the total nunibcr of mole- 
cules in the solution. Let p vapour- pressure 
Qf jgolypqfj jp^j' * observed lou^ering of vapour- 
pressure, Tr- wirtglht of dissolved body, W 
-•weight of solvent, f7r«l£noiecular weight of | 
dissolved body, and molecular woi^t of I 
solvent ; then : 

„ WWW 

m m m ■ 

If IT, TT, Pt p\ and m* are known, m can be 
found. Suppose a grams of the subslance are 
dissolved in 100 g. solvent ; then : i 

fPT- - . 

Among the solvents which have been used in j 
applying this law to the determination of mple- | 
cumr weights are ether, alcohol, CS,, ^d | 
Hg. For Ascriptions of apparatus, and some jpf 
the data obtained, v. Baonlt (Z. P. 0. 2, 353p: 
Walker (Z. P. 0. 2, 602) ; BeeWann {Z. P. GA 
i, 682) “ * ‘ 


in the boiling-point of a liquid caused die- 
solving a non-volatile substance therein bears a 
simple relation to the molecular weight of the 
dissolved substance. There is a constant which 
must be determined for each solvent which ex- 
presses the rise of b.y^ caused by solution of 
1 gram -molecule of substance in 100 grams of 
solvent; for ether this constant is 21^ (Beck- 
mann, Z. P. C. 8, 603). It is necessary then to 
And the weight of substance which, dissolved in 
100 g. ether, raises the b.p. 1® ; the product of 
this woigl;|t multiplied by 21 gives, approxi- 
mately, the molecular weight of the dissolved 
substance. Thus Beckmann {l.c.) found that 
2*153 g. aniline dissolved in 100 g. ether raised 
the b.p. of the ether *484® ; therefore 4*46 g. 
aniline would raise the b.p. 1®; but 4*45x21 
» 93*4 ; the mol. w. of aniline is 93. Arrhenius 
contributes a note to Beckmann’s paper (Z.P. C. 
4, 550)^ in which he shows, by thermodynamical 
reasonieg, that the rise of boiling-point {dT) of 
a solvent, caused by dissolving n-gram molecules 
of another substance in 100 g. of the solvent, is 
directly proportional to the guantity dissolved 
(n) aiid the square of the b.p., and is indirectly 
proportional to the heat of vaporisation of 1 g. of 
the liquid, W, Put into an equation this state- 


ment reads thus ; — dT^ 


*027* 

W 


.n. This equation 


is precisely similar to that found by van’t 
Hoff (u. p. 419) for the molecular lowering of 
the freezing-point of a solvent ; only in the pre- 
sent case the quantities Taud W depend upon the 
boiling-point of the solvent. Adescription of appa- 
ratus suited for applying the law of molecular 
raising of boiling-point to molecular weight de- 
terminations will be found in Beckmann's paper, 
Z. P. C. 4, 643. 

Iieferences.—B]&gAeTi, T. 58, 277 ; de Coppet, 
A. Ch. [4] 23, Sm ; 25, 602 ; 26, 98 *, Biidorff, P. 
114,63; 116,55; 145, 599; llaoult, A.Ch. [6] 
20, 217; 28, 133; [6] 2, 66, 93, 99, 115; 4*401; 
7, 289. 317 ; Z.P. C. 2, 488; Eykman, Z.P.O. 4, 
497 (data bearing on question of series-constants, 
influence of concentration, nature of solvent, 
Ac.). 

The following memoirs bear chiefly on the 
similarities between the gaseous state and that 
of substances in dilute solutions van’t Hoff, 
Z. P. C. 1, 481 ; 5, 175, 221 ; Arrhenius, ibid. 1, 
631; 2, 284, 491; Ostwald, ibid. 2, 36, 270; 
Beckmann, ibid. 2, 734 ; Nernst, ibid. 2, 613 ; 4, 
872 *, Planck, ibid. 1, 677 ; 2, 343; Bredig, ibid. 
4,444; Wiedemann, t6id. 2, 241, and Ostwald’s 
reply p. 243 ; Pickering, C. J. 67, 331. 

The following memcirs are on the applica- 
tion of van’t Hoff’s law and Baoult’s method to 
special compounds von Klobukow, Z. P. 0* 3, 
351, 476 (shows that CHI, and morphine do not 
give the anomalous results which Baoult sup- 
posed they did) ; Eykman, Z. P. 0. 2, 966 (mor^ 
phine) ; Patemo a. Nasini, j?. 21, 2168 (I) j 
Loeb, Z. P. 0. 2, 606 (I) ; Beckmann, ibid. 5, 76 
(I, P, S) ; Patemo, ibid. 4, 457 ; Sabanejeff, J. R, 
1889[1]516; abstract inB.28, [Ref.‘\%7 (colloids); 
Brown a. Morris, 0. J. 68, 610 ; 66, 462 (oarbo- 


; lUmsay (who ^determined mol. w. of iVhydrates) ; L6w, B. 21, 271 ; 22, 470 (sugars) ; 

Hg as solvent) (C. J. 65, yon Klobukow, P. C. 6, 2d (sugars) ; Heyeool 
I V a. xgfl.eee? 
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The loUowfeg memoire deal with relations 
between osmotio pressures, lowering of vapour- 
pressure and of freezing-point, and raising of 
boilmg-point,of a solvent by substances dissdv^ 
therein -AiThenius, Z.P* C. 8, 116 ; van t 
ibid. 1,481 ; Planck, W- 1. 677 ; vanH Hoff a. 
Beioher, iM. 8. 198 ; Guldberg, 0 .^. 70. 1349; 
Beckmann, Z.P. C. 4, 632; Baoult, O.B. 110, 
402; Baoult a. Kecoura, 0. HO, 402. 

The following memoirs contain descriptions 
of apparatus Auwers, JB. 21, 701 ; Hollemann, 

B. 21, 860; Hentschel, Z. P. 0, 2,^30b ; ^ck- 
maim, ibid. 9, 638 ; 4, 643 (raising b.p.) ; Eyk- 
man, ibid. 2, 964; 8, 118 ; 4, 497 ; Fabmyi. .6^. 

8, 88 ; von Klobukow, ibid, 4, 10 ; Baoult, 

2, 858 (lowering vapour-pressures); Walker, 
ibid, 2, G02 (lowering vapour-pressures) ; Hey- 
cock a. Neville, 0. J.65, 666 (using Hg as sol- 
vent) ; Eamsay, G. J. 65, 621 (lowering vapour- 
pressure of Hg). 

MOLYBDATES. Salts of molybd^ acid v. 
Molybdenum, acids of, p. 422. 

MOLYBDENUM. Mo. At. w. 96*9. Mol.w. 
unknown. S.G. 8-56 (Long, Am, S. [2] 45, 131) ; 
8*49 to 8-64 (Bucholz, Nicholson^s J. 20, 121). 
Does not melt in 0-H flame at temp, at which 
Pt melts (Debray, A, 108, 250^ 

•0659 (Do la Rive a. Marcet, A, Ch, p] 75, 113). 
Emission-spectrum (obtained by using electiio 
spark) shows only a few lines, the most promi- 
nent in the blue and violet (u. Thalen, A,Ch, [4j 
18,242). S.V.S. c. 11-3. . . ^ , 

Occurrence,— uncombined. The sul- 
phide (molybdenite^ or molybdenum glame)j 
oxide (molybdenum ochre), molybdate of lead 
(wulfenite), and molybdate of cobalt (^mteraUe), 
occur in small quantities in certain localities. 
Many iron- ores contain small quantities of Mo 
compounds (Braun, Fr, 6, 86 ; Wdhler, AfincraZ- 
analyee [G6ttingen, 1861]). The residues from 
the copper smelting ovens at the Man sf eld 
works sometimes contain as much as 28 p.o. 
Mo (Heine, J,pr, 9, 176; c/. Stromeyer, P. 28, 
651; Steinberg, J,pr, 18, 379; Gcnth, J,pr. S7, 
193 ; Steinacker, Ueber einige MolyhcUinverhm- 
dungen [GSttingen, 1861] 22). An alloy of Mo 
and Pb, in plates 30 mm. long, was found in 
Utah by Silliman (Am, S, [3] 6, 128). Accord- 
Ing to Lockyer (Pr. 27, 279), Mo occurs in the 

tun. . . . * 1 

Scheele in 1778 (Opusc, 1, 200) distingmshed 
native Mo sulphide irom galena. In 1782, Hjehn 
obtained the metal from the sulphide (o. CrelL 
Ann. for 1790, 1791, 1792, and 1794). For an 
historical account of this metal v. Svanberg a. 
Struve, /. pr. 44, 257. The name molybdenum 
was given from poxifi^cuya, or inolybdana, used 
by Dioscorides and Pliny to designate galena 
and other lead compounds. . w ir 

Fortnatton,—!. By reducing MoO, by H, K 
or Na, 0, or KCN.— 2. By reducing Mo chlorides 
by H at a high temperature.— 3. By reducing 
acid K molybdate by 0.-4. By electrolysing 
iholten MoO„ or (ltH 4 ),MoO, in solution. 

PrapamZton.— The starting-point is pure 
MoO.( 5. 4n/ra).— 1. MoO.is heated in a crucible 
In a stream of pure H (which must be passed 
over a long layer of red-hot On) ; the mass is 
transferred to a tube of nnglased porcelain, and 
very strongly heated in the H stre^; finally 
the last trades ol ojude are removed .by genUy 


wanning in a stream of dry HCl as long as a 
white Wool-like subhmate (MoO,.2HCl) is fomiied 
(Liechti a. Kempe, A. 169, 844). The metal m 
contact with the porcelair tube, is not pure (De- 
bray, C, R. 56, 732; cf. WSliler a. von Uslar, A. 
94, 256; Rammelaberg, P. 127, 284). -2. MoO, 
is mixed with 0 and heated in a graphite-cru- 
cible, in the 0-H flame; the product always 
I contains a few per cents, of C (Debray, C.R. 46, 
»1008).--3. An intimate mixture of 1 pt. MoO, and 
1 J- pts. KCN is placed in a crucible, the cover is 
luted on, thfif crucible is placed in another which 
is filled vith 0, and the whole is kept at white 
heat for 12 hours. By this method Loughlin 
(Am. S. [2] 45, 131) obtained metal with 98*7 ‘ 
p.o. Mo. . 

There are many methods for preparing MoOg 
from Mo ores. Finely powdered molyhdenito 
(MoSj) is roasted in an open porcelain vessel, 
with frequent stirring, until BO. ceases to be 
evolved; Brunner (D. P. J, 160, G7 2) recommends 
to mix the ore with its own weight of fine quartz- 
sand, previously washed with HClAq, and to 
heat in a flat Pt dish, to incipient redness, till 
the residue is citron-yellow when hot, and white 
when cold. The roasted ore is treated with 
NH^Aq; to the solution are added a few drops 
of NH, sulphide, the ppd. CuS is removed, 
the filtrate is evaporated to dryness, the residue 
is dissolved in NHjAq, and the solution is eva- 
porated to the crystallisation-point (Wflhler). 
Svanberg a. Struve (J,pr. 44, 264) add excess of 
KaCOjto the ammoniacal solution of the roasted 
ore, separate ppd. Al^Oj, evaporate to dryness, 
and strongly heat the residue in a Pt crucible ; 
they treat with water, filter from CuO and 
evaporate to dryness, add S equal to double the 
weight of tho residue, heat in a glass vessel on 
a sand-bath to full redness till excess of S is 
burnt off, wash with warm water (the last wash- 
ings containing a little KjCOj) as long as the 
washings are coloured, and until the MoS^ is 
perfectly black, and then roast tho pure MoS^ 
thus obtained, or oxidise it to MoO, by HNO^Aq. 
Dolffs (A. 106, 376) decomposes molybdenite by 
HNO^Aq. Wittstein forms soluble sulpbe- 
molybdates by roasting with S, and decomposes 
by H,SO,Aq, finally roasting the sulphide to 
UoOAIi- P m 73, 155; cf. Wicke, A, 45 873; 
WolUer, ibid. p. 874). Molybdenite may also be 
decomposed by calcining with alkali carbonates 
(v. Christl, D, P. J- 124, 398 ; Fibers, .4. 83, 
219) ; or by the use of HgSO^ (Elbers, Z.c.). 

Properties.— ke prepared by reducing the 
chloride in H, Mo appears as dull silver-coloured, 
somewhat malleable, plates (Wohler a. von Uslar, 
A. 94, 256). The metal obtained by reducing 
MoO, by H at very high temperatures is lustrous ; 
if the reduction is effected at lower temperatures, 
an ashen-grey powder is obtained which becomes 
mStal-like when rubbed. The metal obtained by 
DeWy, wmeh contained 4-6 p.o. 0, wiw silver- 
white. and harder than topaz. The S.G. of Mo 
is given by Loughlin {Am. 8. [2] 46, 181) as 
8*66 ; this metal contained 98*7 p.o. Mo. De* 
•bray (0. P. 46, 1098) gives S.G. 8*6 for tho xnetal 
obtained by reducing MoO.by 0. and contaimiig 
4-6p.o.O. , . . , 

Mo, whether in powder or m pieces, ia . un- 
changed in ordinary air ; when heaM it boeomes 
brown, then blue, then wbito, on tho surface, 
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and at high matures it is burnt to^MoO,. 
It is oxidised by fusion T^ith KNO,. or slowly by 
KOH; also by HNO„ or Cl water ; it burns when 
heated in steam, evolving H. Mo is insol. in 
HClAq, dilute H-^SQ^Aq, and JIFAq; it is not 
acted on by KOHAq. Mo combines directly with 

O, Cl, and Br, but not with 1. The metal is 
infusible at white heat (Debray, A. 108, 250). 

The atomic wei^dit of Mo has been deter- 
mined (1) by analysing, and determining V.D. ot 
MoCl^ (Liechti a. Kenipe, A. 169, 344 ; Debray, 
C. R. 66, 732) ; (2) by determining S.H. of Mo 
(De la Rive a. Marcet, A. Ch. [2] 73s 113) ; (3) 
by determining Cl in MoO.^Cljf (H. Rose, P. 40, 
400; Svanberg a. Struve, A. 68, 200); (4) by 
synthesis of Ag.^MoO, (Dcbray, C. R. 66, 732) ; 
(5) by analyses of MoCl^ and MoCl, (L. a. K., A. 
169, 344 ; c/. L. Meyer, ihid. p. 360) ; (6) by re- 
ducing ^MoO, in H (S. a. S., J. jjr, 44, 301 ; 
Dumas, A, Ch. [3] 66, 143 ; Debray, C. R. 66, 
732; Rainmelsberg, B. 10, 1776); (7) by oxi- 
dising MoS, to MoO, (S. a. S., A. 08, 209) ; (8) 
by conversion of MoCl^ and MoCl^ to M0S2 (L. a. 
K., A. 109, 344; cf. Meyer, ihid. p. 360). The 
atom of Mo is pentavalent in the gaseous mole- 
cule MoClj. 

Mo is probably both metallic and non- 
metallic in its chemical relations. Few, if any, 
definite salts are known obtained by replacing 
the H of acids by Mo ; but Mo-Pa and MoO* seem 
to dissolve in acids without evolution of 0. The 
oxide MoO, is an anhydride; molybdic acid, 
H2M0O4, and molybdates, besides tri- tetra- n- 
molybdates, are known. MoO^ also combines 
with some other anhydrides to form complex 
bodies which react as acids, e.g. 

P, 0,.20 Mo 03.38H20; SIOj.l2MoO,.26n20. MoS, 
reacts as an acidic sulphide, forming sulphosalts 
M^jMoS^. Several haloid compounds, and many 
oxyhaloid compounds, of Mo are known. Mo is 
closely related to Cr, W, and U, and is less closely 
related to S, Se, and Te. Mo occurs in Group 
VI. series 6; the following table exliibits the 
position of Mo relatively to the other members 
of the group : * 

, Even series — 

2 4 6 8 10 12 

0-I6 0r = 62 Mo = 96 — W = 184 U = 240 

Odd series— 

3 6 7 9 11 

S = 32 Se:=79 Te = 125 — 

(v. Chuomixim group of elements, vol. ii. p. 168 ; 
e/. Classification, vol. ii. p. 207). 

Reactions.—l. Heated in air or oxygen. Mo is 
bnmt to oxide ; if the temperature is sufficiently 
high, MoO, is formed. — 2. Oxidised, to MoO,, by 
molten nitre, and slowly by molten •potash.—^. 
Heated in steam, blue oxide (? MojO,), and then 
MoO„ is formed.— 4. Pulverulent Mo is oxidised 
by rubbing with silver oxide, or mercuric oxide. 
5. Oxidised by nitric acid, cone, hot^ sulphUric 
acid, or chlorine water. — 6. Mo doeafuot dissolve 
in hydrochloric, hydrofluoric, nor dilute sul- 
phuric, acid ; nor does it react with potash solu- 
tion. 

Combinations. — 1. Mo combines with* chlof- 
ine to form MoCl,; and with bromina to form 
MoBr4 : it does not combine directly with I,— 2. 
Heated in oxygen, Mo forms oxides, MoO, being 


number of the Mo compounds, Including most 
of the molybdates of the alkaline earths and 
heavy metals, are insol. in water. Lower oxides, 
and also the snlphidos, produce MoO, when 
heated in air ; MoO, readily dissolves in alkali 
solutions. Insol. molybdates are brought into 
soluble forms by fusion with alkali carbonates. 
All Mo compounds may be changed to soluble 
alkali sulphomolybdates by fusion with Na.CO, 
and S. Phosphomolybdates are readily soluble 
in NH^Aq. Mo compounds impart a yellow 
colour to the borax bead when lieatcd in the 
oxidising flame, the colour disappears on cooling ; 
in the reducing flame, they give a dark-brown 
colour, the bead is opaque if excess of Mo com- 
pound is present. They give a clear green 
microcosmic salt bead in the reducing flame, 
and in the oxidising flame a bead which is 
greenish when hot and colourless when cold. 
In solution, Mo compounds give a brown-black 
pp. with HjS, soluble in NIL sulphide; solu- 
tions of molybdates give bluc-colourcd com- 
pounds by the action of reducing agents. When 
MoO, or a molybdate is evaporated with cone. 
H2SO4, and then allowed to cool, the acid be- 
comes deep blue in colour; this reaction dis- 
tinguishes molybdates from tungstates ; the 
blue colour docs not appear if antimonic or 
stannic salts are present, unless the substance 
has been wetted with a few drops of phosphoric 
acid, and evaporated to dryness, before addition 
of H,SO, (SchSnn, Fr.8, 370 ; Masclikc, Fr. 12, 
383). If Zn is put into solution of a molybdate, 
a few drops of cone. ICONS Aq are added, and 
then enough HClAq or ILSO^Aq to cause slow 
evolution of H, a carmine-red colour is produced, 

even with part MoO, ; ether removes the 

coloured compound (Braun, Fr.2, 36). Liquids 
containing molybdates yield deep-red solutions 
(sulphomolybdates) by boiling with yellow NH, 
sulphide (Braun, Fr. 6, 86). 

Mo is estimated (1) as metal by reducing in 
H (Rainmelsberg, P. 127, 281) ; (2) as MoO, by 
oxidising in air or by HNO,Aq (v. d. Pfordten, 
B. 15, 1927) ; (3) as PbMoO, (Chatard, B. 4, 
280; V. also Ullik, A. 144, 217); (4) by reduc- 
tion with Zn and titration by means of standard 
KMnO,Aq (Werncke, Fr. 14,1; v. d. Pfordten, 
B. 16, 1927) ; (6) by the reaction of MoO, with 
an acidified solution of KI, whereby I is set free 
and is determined by standard Na,B,0,Aq 
(Mauro a. Dancsi, Fr. 20, 607). 

Molybdenum, Acids of, and their salts. The 
oxide MoO, is slightly sol. in water; c. 600 
pOTts cold water dissolve 1 part MoO,. The 
solution reddens litmuso Several hydrates of 
MoO, have been isolated. MoO,.H,0 = H,Mo04 
was obtained by Ullik, and also by Vivier {v. 
infra) \ the hydrates M0O3.2II2O, 2M0O3.H.2O, 
4M0O3.H2O, 6 MoO,.H 20, and SMcO.-H^O, have 
also been prepared ; some of these are soluble, 
and some are insoluble, in water. Several series 
of salts are known; tliese,paUs maybe repre- 
sented as derived from hydrates of MoO,; in 
some cases the hypothetical hydrates have been 
isolated, and in other cases they have not been 
isolated. Besides reacting as the anhydride of 
more than one acid, MoO, reacts with some 
oxides more aoidio than itsell to form com^ 
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•wTtnm ooldB — e.ff. HCl, H^iPO,, HsAb 04 Th 

Z "omprnds thpB lormed have acidic reao- to 
tLg and yield BaltB (». Antimono-mowbdates, 2B 

ABBEN0.M0MBDATES,PHO3P^M0LTroATE8, p. 426, 
„.alB0M0EPDnBNTmTBi0^E^. 432).^ 

Mowbbio AOTB. i. MoO,(OH)„ an 

wL obtained by XJliik. but ""I p“ 

MgMoO. with an equivalent of HNO,Aq^and^ 

lOe^Ml) obtained this compound by allowing a ta 
iKn of WI. molybdate in HNQ,Aq to stand al 
J"e thne also by heating ordinary NH ar 

(-MoO,(bHjrMoO,) wa. oblamml w 

144 329) by the action of excess of ‘ 

the* Ba salt formed by adding Ba<^.^Aq to ^ 
ordinary NH 4 molybdate solution ^ filtering, 
£?n 7 over k^SOq: and the gum-l^e ^ 

fernKa!" . 

8 M 0 O h'o ^ ( = Moo!(OHV7MoO j “re formed r 
similarly to 2 MoO,.n/), the drying being con- c 
ducted at 120°, and l(i0’-170°, respectively (O., 1 
le) These compounds are amorphous Bolids, t 
nol-taten SaWfl (/. B.. 1889 W 616 j c 
abstract in D. 23 (Ref.) 87) ob ained » ^'oidal 

form of HoMOsOn, si. sol. water, by diy mg for t 
some weeks over H,80. 1 ’ 

mined by applying BaouU’s law (c/. Mon^nLAB 
WFiGHTS p. 417). For other hydrates of MoOa.viz. ( 
S“ 2 lip and 6MoO..H,0, u. Hviuutes of , 
MonvBDENUU TUioxinE, p. 432. , „„i ' 

Grahom (C. J. 1864) obtained a soluble col- 
loidal form of molybdio acid (lie does not give 
the composition) by dialysing an ^ 

tion of Na molybdate, to which excess of HClAq 
had been added, until the liquid m the dialyscr 
was free from NaOl and HCl. Graham describes 
the solution of molybdio acid as yellow, astrin- 
gent to the taste, acid to test paper, and 
possessed of much BtabUity > ; “ decom^sed 
Na., CO, with evolution of CO,; “"d became in 
soi: when heated for some time with a strong 

^^%hloroinolybdie acid 
( = MoO(OH),C1.4). (Molyl^wn Mnwy- 
thloride). This compound is obtained by pass- 
ing HCl over MoO, at 160°-a00° (Debray, C. H. 
46 1101 ). It forms a loose, white, crystaihne, 

mass; e. sol. water ; Sublimed unchanged inHCh 

Thiomolybdie acid and thiomolyo^ 
dates; v. Molybdbnum, thioacids o«, and 

TBBIB SALTS, p. 434. i a « 

Molybdates. A great many molybdates are 
known ; they are more or less closely related to 
the chromates. The following classification is 
lhat riZ by TJllik (W. A. B, 60 [ 2 ] 296), and 
now ipenerally adopted. B •» divalent metal. ^ 

}!SJS[^ariBM«, 0 ..orROS^: 


These ate a few »olyM»te»^WA do aot belw^ 
to any of these dlasBes, ».g. 6AI,0,.2MoO„ and 
2Ba0.6MoO|. , -i 

The alkali monornolyMates are produced by 
dissolving MoOa.fl;H^O, or MoO„ in 
quantities of alkali, in solution or molten , they 
are easily sol. in water. The other salts of thw 
series are generally insol. 
produced by ppn. from the alkali salts, or, m 
I crystals by fusing Na^MoO* JSSf' 

tallic chlorides (Schultze, A. 126, 55). 
alkali dimolybdates are formed by fusing Mou, 
and alkdii carbonates in the proper proportion, 
or by the action of M0O3 on molten alkali nitrates 
(Ullik A, 144, 214). Tho trimolybdates are 

formed by boiling metallic carbonates with con- 
siderable excess of MoO, and water, 
and allowing to evaporate in the 
salts are generally easily sol. m hot ^ 

only slightly sol. in cold water ; many of them 
exist both in crystalline and ainorphous forms, 
the amorphous varieties are readily sfd. in cma 
water (Ullik, A. 144, 227 ; 153, 376). The fefm- 
molybdates maybe obtained ^y/apidly evapo- 
rating very small quantities of the 
which yield trimolybdatea when allowed to eva- 
porate slowly. They form anioiThous br^l^^ 

. masses, which slowly decompose with formation 
. of trimolybdatos (Ullik, A. 144, 321). Crystal- 
, Usable acid tetrAamolybdates are sometimes 0^ 

, tained by adding a fair excess of acid ^0 solut ons 
‘ of mono- or dimolybdates; addition of a little 
L acid to such solutions generally throws down 
f trimolyhdates. Very ie^octo- ot decamolyhdates 
• have been prepared. 

i The following table presents the composition 
. of the chief molybdates. The small figures after 

r the forrauliB refer to the list of memoirs given 
after this table : — 

Molybdates. 

® Monomolybdates, RMoO* or RO.MoOy 
a (NH4 ).,Mo 04 (also infra. Mg salts). (23, 27) 
sr 6 (NH j^o04.Mn.,Mo,0.„. 12aq. (22) 

,B BaMo04. (1, 23) 

1 . BeMo 043 eOaHa. 6 aq. (24) 

,d CaMoO*. (7) 
id C0M0O4. (1,89) 

GoMoO 4 . 2 NH 3 .aq. (33) 

,g 3 CUM 0 O 4 .CUO.H.,. 4aq. (11) 

Fe..(Mo04),.MoOs. 7aq. (34, 1) 

JL Fe*(Mo04V2MoO,. 16aq. (20) 

6Li4Mo04.2aq. (17,26) 

L MgMoO*. 6 aq. (12,21,26) 

E, MgMo04.(NH4).iMo04. 2aq. (12) 
le MgMo04.K.4Mo04. 2aq. (12) - 

"51* MnMoO, (v. supra, NH* salts; and tn/ro, K 

V. Balts). (1,22,39) 

ND HgaMoO*. ( 99 ) 

NiMo04.2NH,.aq. (1. J3) 
ire fcMoO, (also supra, Mg salts). (28, 28, S4) 
to 2Kj|Mo04.Mn.4Mo„0,v 12aq. (22) 

is KXo4.2Na,Mo04.14aq.. (16,26) 

,nd 8Bb2Mo04.4MoO,.4aq. (20,81) 

Agi^oO*. (28) 


aerlveaf.»mH^^^«H^«oO.„^ 

" : - 
* * hypotkdieai w 3 H,O.TMoO.. 
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Ag,MoO,.4NH,. (36) 

2Ag2Mo04.3MoO,. ( 28 ) 

NfCMo04. 2aq (also sujTra, E salts), <28, 28, 36 * 
SrMoOf. (1) « 

TlgMoO^. (26. 87) 

.8TI4M0O4.6M0O,. (87) 4 

8T1,Mo04.3MoO,. (87) 

ZnMo04. (1, 39) 

DimolyhdateSy RMo^O, or Il0.2MoOs or 
BM0O4.M0OJ,. 

AUMo.,O,),.8(NH4).^O2O,.20aq. (I8) ^ 
Ala(Mo*0,)j.8K2MoA' 20aq. (28) 
Als(Mo.p,),.8Na^020,. 22aq. (28) 

(NH4)aMo20, (also supra, A1 salts, and infra Cr 
salts). (23) 

Cr,(Mo,0,)a.8(NH4)2MoA* 20aq. (10) 
Ora(Mo3O,),.8K.^MoaO7.20aq. (19) 

Cr,(Mb,0,)S.8NajeMOaO,.21aq. (19) 

HgaMOjO,. (29) 

Na,Mo,0,. (2) 

Trimolybdates t RMojO,. or R0.8MoOa or 
BMo04.2MoOg. 

(NH4)2MoaO,o. aq. (25, 82) 

(NH4.Na)MoaO,o. aq. (33) 

BaMOaOjo. 3aq. (23) 

GaMoaOia. 6aq. (7) 

OoMOaOjo. lOaq. (11) 

2CaMoaO,a. 9aq. (n) 

MgMoaOia. lOaq. (12) 

KaMOaOia. 8aq. (9, 23) 

KaaMoaOia. 4aq, and 7aq. < 6 , 28 ) 
(NaNH4)MOaO,a.aq. (38) 

ZnMOaOia. lOaq. (11) 

Tctramolybdates, BMo^O,, or B0.4RIoOa or 
BMoO^.SMoOa, 

(NE4)aMo40„.aq. (25) 

BaH,(Mo40„)yl7aq. (6) 

GaMo40|a. 9aq. (7) 

OaHa(Mo40„)a.l7aq. (7) 

M«Ha(Mo40„),. 19aq. (12) 

KHMOiOis* 6aq. (10) 

NaHMo,0,a.8aq. (u) 

Na,'Mo40|a. 6aq. (8) 

ZnMoiOjr 8aq. (11) 

Octomolyhdates, RMogO,, or BO.SMoOj or 

RMo04.7MoOa. 

NSaMoaOn.4aq. (1% 6) 

NaHMo,0„.4aq. (1% 6) 

Deeamolyhdates, RMo,aOj, or BO.lOMoO, or 

BMo04.9MoOa« 

KatMo,oOa,.12aq. (l^ 6) 

Tribasic heptamolyhdates (sometimes called 

seven-thirds molybdates), B,Mo,0,4 or 

8RO.7M0O, or RMo04.2R0.6MoOa. ^ • 

(NH4)4Ho70M.4aq (ordinary ammoniun^ molyb- 
date). (16, 28, 26, 27) 

BaaMo,0«4. 9aq. (28, 31) 

MgaMo,Oj4.20aq. (12) 

KaMo70j4.4aq. (23, 26) 

K agMOyCyM* 22aq. ( 13 , 26, 86 ) 

Molybdates not included in foregoing classes. 

6Al^i.2MoOa. (18, 28) 

4(NjQt j«Od^MoOa.aq. (33) 


2Ba0.6MoOa. Caq. (28) 
Ou0.2(NHJa0.6MoOa.9aq. (21) 
7(NH4)a0.2Naa0.21MoO,.15aq. (26) 
7(NH4)8O.3NaaO.26MoO..80aq. (26). 

For some other complex molybdates, v. BSr- 
wald, 0. C. 1885. 424 (Abstract in C. J, 60, 17). 

Molybdates of Cd (1), Di (Frerichs a. Smith, 
A, 191. 356), La (F. a. F., U, p. 866), Pb (28), 
and Manross, A, 82, 868), and Sm (Cldve, Bl, 
[2] 43, 170), have also been prepared. 

Memoirs where accounts of the molybdates 
will he found : — (1.) Schultze, A. 126, 65. 
(1*.) unit, W.A, B. 60 [2], 296. (2.) Ullik, A. 
144,214. (3.) Ibwf.«Z.144, 821. (4.) Ibid. id. 
144, 227; 163, 876. (6.) Ibid. id. 144, 223. 
(6.) Ibid. id. 144, 336. (7.) Ibid. id. 144, 231, 
827, 334. (8.) Ibid. id. 144, 208. (9.) Ibid. id. 
144, 230. (10.) Ibid. id. 144, 334. (11.) Ibid, 
id. 144, ^32, 233. (12.) Ibid. id. 144, 845 ; 163, 
868. (13} Ibid. id. 144, 219. (14.) Ibid. id. 
144, 233. ' (16.) Ibid. id. 144, 839. (16.) Bam- 
melsberg, P. 127, 298. (17.) Ibid. id. 128, 311. 
(18.) Struve, J. pr. 61, 449. (19.) Ibid. id. 61, 
467. (20.) Ibid. id. 61, 469. (21.) Ibid. N. 
Petersb. Acad. Bull. 12, 142. (22.) Ibid. J. pr. 
61, 460 to 466. (23.) Svanberg a. Struve, J. pr. 
44, 257. (24.) Atterberg, J. 1873. 258. (25.) Ber- 
lin, J.pr. 49, 445. (26.) Delafontaine, J. pr. 
95, 136. (27.) Fluckiger, P. 86, 694; ef. 

Werncke, Pr. 14, 14. (28.) Gentele, J. 81, 
414. (29.) Ilirzel, J. 1852. 419. (30.) Jean, 
C. R. 78, 1436. (31.) Jorgensen, Gm.-K. 2 [2] 
217. (32.) Kammerer, J. pr. [2] 6, 368. 

(33.) Sonncnschein, J. pr. 53, 340. (34.) Stein- 
acker, J. 1861. 238. (35.) Widmann, Bl. [2] 20, 
64. (36.) Zenker, J. pr. 68, 486. (37.) Flem- 
ming, J. 1868. 250. (38.) Mauro, B. 14, 1379. 
(39.) Coloriano, Bl. [2] 60, 451. For an account 
of tne crystalline foims of many molybdates v. 
Zepharovich, W. A. B. 58 [2], 111. 

To indicate the methods of preparation and 
properties of the molybdates, short descriptions 
are given of the NH^ and Na salts; for the 
others, reference must bo made to the original 
memoirs. 

Ammonium molybdates. (1) Monomolyb- 
date, (NII,).,Mo 04. Prepared by dissolving 
M0O3 in excess of very cone. NHjAq, and ppg. 
by alcohol ; obtained in small monoclinic crys- 
tals by spontaneous evaporation of the tri- 
molybdate in cono. NHjAq. Effloresces in air, 
with loss of NH3; with water, forms an acid 
salt. Forms double salts with MgMoOg and 
MnjMOgOa^. (2) Dimolybdate, (NH4)3Mo30,. 
Prepe-red by evaporating the mother-liquor from 
which the monomolybdate ha's separated ; a white 
crystalline powder. Forms double salts with 
Al,(Ma,07), and Cr3(Mo,07),. (3) Trimolyb- 

date, ^H4)iMo,0,o.aq. Prepared by slow decom- 
position of ordinary NH4 molybdate solutions, 
at temperatures below 10®, Lustrous needles ; 
easily sol. hot water, si. sol. cold water. Forms 
a double salt with Na^MogO;*. (4) Tetra- 
molybdate, Prepared: ^ 

dlowfy decomposing solution of ordinary NH4 
molybdate by HOlAq or HNOAq; the solution 
eventually Incomes filled with orystals of the 
tetra- salt, and the liquid is free? rom Mo. {5) Tfi* 
basic heptamolyhdate, 
(•■ 8 (NH 4 ) 40 . 7 MoO«. 4 aq). This is m 
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ammonium molybdate Qfted as a reagent for 
phosphoifio aoid» Crystallises from solu- 
tion of MoO, in NHjAq, in large monoolinio 
prisms, unchanged in air. The same salt crys- 
tallises with 12aq from the mother-liquor. 

Treatment of ammonium molybdate 
residues, Venator (Jr. Ph, [3] 23, 713) recom- 
mends to add enough FeCl^Aq to give a brownish 
colour to the solution; to ppt. phosphoric acid by 
NHgAq; to filter, and add BaClAq whereby Ba, 
molybdate and BaS04 are ppd. The pp. is 
thoroughly washed with hot water, and boiled 
for a long time with (NH4)sS04Aq ;• NH^ molyb- 
date separates from the filtrate on evaporation. 

Sodium molybdates, (1) Monomolybdate, 
Na2Mo04.2aq. Prepared by fusing together equi- 
valent quantities M0O5 and Na^OO,, dissolving 
in water, and evaporating; also by dissolving 
MoO, in NajCOjAq; also by neutralising the 
solution of any of the other Na salts bv Na^COj. 
Small lustrous tablets ; soL water, solution has 
an alkaline reaction. Solutions evapoAted under 
6° give a salt with lOaq ; these crystals efilorcsce 
to the salt with 2aq. Forms a double salt with 
E2M0O4. (2) Dimolybdate, Prepared 
by fusing together M0O3 and Na^COjin the proper 
proportion, and treating with a little cold water; 
also by adding MoO, to the equivalent quantity 
of molten NaNO, (only half of this is decom- 
posed), and treating with cold water. Small 
lustrous needles ; sol. with difficulty in water, 
hot or cold. Melts at incipient redness, and 
crystallises on cooling. An aqueous solution of 
this salt evaporated to a syrup yields crystals of 
Na2Mo,,0,.aq ; easily sol. water. (3) Trimolyb* 
date, Na2Mo20,o.7aq. Prepared by saturating 
warm NaaCOjAq with MoOa, filtering, and allow- 
ing to evaporate spontaneously ; also by adding 
excess of HNOyAq to a cone, solution of MoOsin 
Na^COaAq ; also by adding acetic acid to solu- 
tion of NaaMo7024.22aq ; also by spontaneous 
evaporation of solution of NaHMo^Ojj.Saq after 
addition of 1 or 2 formula- weights of NaaCO,. 
A voluminous pp. consisting of fine needles. 
Small quantities of a hot cone, solution of this 
salt give Na2Mo30,o.4aq on rapid evaporation; 
amorphous mass, easily sol. water. Forms a 
doublosaltwith(NH4).^Mo30,o. (4) Tetramolyb- 
dates; (a) Normal salt, Na.Mo^Ojs.fiaq. Pre- 
pared by adding the proper quantity of HClAq 
to Na^MoO^Aq, and evaporating ; also by sponta- 
neous evaporation of solution of NaHMo^O^-Saq, 
to which a little NaCl has been added. Easily 
sol. hot water, si. sol. cold water, (b) Acid salt, 
NaHMOfOjg.Saq. Prepared by adding the proper 
quantity of HClAq to Na^MoO^Aq. Ijarge mono- 
clinic crystals ; so^ water, hot or cold. Melts 
below redness. (6) Octomolybdates; {a) Nor- 
mal salt, N82MOgOsj5.4aq. Prepared by digesting 
the acid salt with 1 formula-weight NaJCO,, in 
water. A white insol. powder, (b) Acid salt, 
NaHMoBOga-daq. Prepared by adding excess of 
cone. HNOjAq to boiling NaaMoO^Aq. A white 
pp. (6)Dscar?ic^^y6da?s,Na2Mo,<,0„.12aq. Pre- 
pared by adding 2HClAq to Na^MoO^Aq, and 
evaporating on the steam^ath. Separates as a 
white, almost insol., crystalline powder. (7) Tri- 
basic heptamolybdalet Na4Mo.O24.22aq 
(*8Nas0.7Mo0..22aq). Prepared by dissolving 
MoO, in the calculated quantity of N&^OOs ^ 
water: also by mi^ng equivalent quantities of 


Na^MojOi^ and Na^CO, in solution, and eva- 
porating; also ^ro'm a solution of MoO, in 
NaOHAq or NajCOgAq, by adding HNO^Aq as 
long as the pp. of trimolybdate redissolves and 
until the liquid acquiibs an acid reaction. 
Large, lustrous, monoclinic prisms ; easily sol. 
water ; • solution reacts acid. Melts when 
warmed, and crystallises on cooling ; the molten 
salt is insol. water. There are also several 
complex double sodium molybdates. 

Antimono-, akseno-, fldo-, rnospno , silioo*, 

VANADO-, M >LYBI>ATES. 

Antirionoso-molybdates. These salts are 
most simply regarded as compounds of Sb.^O, 
with rioOj and basic oxides ; they are obtained 
by boiling SbOCl with an acid molybdate solu- 
tion (Gibbs, P. Am, A, 21, 93). 

Antimono-molybdates. Some of these salts, 
compounds of with MoGj and brsic oxides, 
are described by Gibbs (P. Am, A. 21, 105); 

Arscnoso-molybdatos. Described by dibbs 
(Z.c. 21, 81). The former salts are obtained by 
boiling A82O3 with cone, solutions of acid molyb- 
dates; the latter by oxidising the former in 
alkaline solution. (For composition of fore- 
going complex salts v. abstracts of Gibbs’ papers 
iuC. Abstracts, 1880. 420, 511; 1887. 113; 
V, also Pufahl, B. 17, 217 ; Debray, C, B, 78, 
1403 ; Struve, J, pr. 58, 493.) 

Arseno-molybdio acids. Compounds of 
H3ASO4 with M0O3 ; V. Soybcrtli, B. 6, 391 ; 
Debray, C, R. 78, 1408 ; Struve, J, pr, 68, 493. 

Kegardingtho relations of the antimono- and 
arseno- molybdates to the phospho- molybdates, 
V, Phosphomolybdates, p. 420. 

Flno-molybdatos. A number of salts are 
obtained by dissolving molybdates in HFAq and 
evaporating; others are formed by dissolving 
metallic oxides along with M0O3 in HFAq and 
evaporating ; other salts are produced by dis- 
solving hydrated M0O2 along with metallic 
oxides in HFAq and evaporating; others by 
dissolving M0CI5 in alkali fluorides. These salts 
may bo regarded as fluomolybdates; most of 
them belong to ono of the, series M*2^o02F4, 
M*MoO;^s, or M^jMoOFj; the first may ^ 
looked on as salts of the hypothetical dcid 
H2M0O2F4, derived from HjMoO* ; the second 
may bo looked on as salts of tho hypothetical 
acid HMoO.F,, derived from H2M02O7 ; and the 
third as salts of the hypothetical acid HoMoOF*, 
derived from the hypothetical H4MO2O,. The 
foregoing, and other, fluomolybdates may also 
bo regarded as compounds of metallic fluorides 
with M0O2F2 and MoOF,, respectively. 

Fluomonomolybdates, M^jMoOjFb. These 
salts, which may also bo represented as 
2MF.MoO.^"2» generally obtained by dissolving 
monomolybdates in HFAq; most of them are 
sol. water, and crystallise well. When carefully 
tieated in air, many form molybdates, others 
give r&ldues of metallic oxides (Delafontaine, 
J, 1867. 233). The chief fluomonomolybdates 
are the following. (NH4)2Mo02F4.H20 ; triolinio 
tables, by adding slight excess of BiFAq to a 
strongly ammoniacal solution 0! ordinary NH4: 
molybdate, and evaporating ; when heated, H,0 
and HF are evolved and blue oxide of Mo re- 
mains. (NH4)2 MoO,P 4 ; rhombic plates (Mauro, 
Mem, B. Acad, dei Lincei [4] 4, ’ 481). 
OoMoObFb.GHjO; dark-red efflorescent crystals, 
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obtained by dissolving equivalent weighfa of | ever, exceed 6, in one case n *=14 when Bu Ag| 
CoO and MoO, in HFAq, and evaporating. Gibbs) ; R- basic metal usually Na, K, or NH^ ; 
K^oOjjFi-HaO ; lustrous, triolinic crystals, ob- 1 x is generally large, varying from 8 to 46 . The 
tained by dissolving in HFAq, also by ' chief sub-classes of those phospho-molybdatef 

adding KF to M0O3 dissolved in HFAq. Other are the following (Gibbs) ; — 

lOMoO3.2PaO5.5R_jO.xaq ; 11 = NH^ and K, a; *=» 7 and 2W. 

lOMoO3.2PjO5.6R2O.xaq ; R = NH4, K, Ag, X = 14 ; R = Na, X « 28 * 

3‘2Mo03.2P205.6R20.xaq ; R = NH4, x = 28 . 

3GMoOj.2P._,05.2R20.xaq ; R = Na, x undetermined, > 10 . 

3GMoO3.2PjO5.4R3O.xaq; R = Na, X „ >8. 

4 lMo03.2P205.6R..O.xaq -, R « K, x = 22. 

44Mo 03.2P.,05.6R;.0 ; R = NHj. 

44 Mo 03 . 2 P.‘ 05 .GK, 0 .xaq ; R => NH^, x = IS and 24. 

4 4 Mo03.2P.A.GRAxaq ; R = K, x = 24 . 

4iMoO3.2P2O5.i4R 0 .xaq; R = Ag, x = 28 . 

48Mo0,.2P..05.2R20..xaq ; R = -^Go.,(NH3),(NO..) , 0 , x - 1 G. 

48Mo03.2P305.4R20..iaq ; R = K, x = 8. 


laltsef thkj series are CdMoO.F4,NiMo02F,. Clip, 
Rb,Mo02F4.H.p, 2Na.MoO.F4.H..O, 
Tl2MoO.2F4.H2O, ZnMo02F4‘.GHp. 

FluodimolybdateSt M^jMojO^Fa or 
M^MoO-^Fa (Helafontaine, J. 1867. 233). These 
salts may also be represented as MF.MoO.2F2 ; 
they are obtained by dissolving dimolybdates in 
HFAq, or by treating the salts MA2M0O2F4 with 
HFAq. The chief salts of this series are 
NH4M0O2F3.H2O, and KM0O..F3.H.P. 

Fluomolybdates other than the fore- 
going* The salts (NHJjMoOaFj (or 
M0O2F2.3NH4F) and (NH4)4 Mo02F«.(NH4)2MoO, 
(or MoO2F2.4NHjF.(NH,)2Mo 0,) are described 
by Mauro {Mem. H. Acad, dei Lincei [4] 4, 
481). The same chemist (G. 10, 179; v. also 
B. 16, 2509) describes the following salts: — 
K2M0OF5.H2O (or MoOF3.2Kr.H.p) ; obtained 
by dissolving M0OI5, or McO.-xHaO, in cone, hot 
KFAq, and crystallising: K5M03O3F, j.H^O (or 
SMoOFg.GKF.IL^O), by dissolving the preceding 
salt in HFAq and evaporating : (NH4)2MoOF5 
(or MoOF 3.2NH,F), by dissolving MoOj.xHaO in 
HFAq, adding N 1 1., Aq till the green liquid becomes 
reddish, then adding HFAq till a green colour 
is produced again, and evaporating considerably 
at a moderate temperature : (NH4)5Mo303F, ,.1126 
(or 3MoOF, .5Nn4F.H20), by dissolving the pre- 
ceding salt in warm HFAq and evaporating. 

Phoipho-molybdates. Tlie phosi)ho-mo1yb- 
dates have been examined by Berzelius, Svan- 
berg a. Struve (/.pr. 44, 299), Debray (Bl. [2] 5, 
404), Rammelsberg (J5. 10, 177G), Finkencr {B. 
11, 1638),. and especially by Wolcott Gibbs 
(P. Am* A. 17, 62 ; 18, 232 ; 21, 60). These 
salts are produced when phosphoric acid or a 
soluble phosphate is added to solution of a 
molybdate, with or without the presence of a 
free acid; also by fusing together phosi)hates 
and molybdates; by dissolving molybdates in- 
Bolnble in water in phosphoric acid ; by digest- 
ing MoOj with an alkaline phosphate ; and by 
treating mixtures of insoluble phospl^es ana 
molybdates with a dilute acid. The phospho- 1 
molybdates of the fixed alkaline bases may be 
dehydrated by careful heating, but MoGj is 
generally partially volatilised. Solutions of these 
salts in NH^Aq are decomposed by HjS ^ith 
formation of thio -molybdates. 

The phospho-molybdates belong to the gene- 
ral form t7tMoO,.2P205.nR20.xaq ; m is always an 
even number varying from 10 to 48; n varies I 
from 2 to 6, and is generally »6; n may, hov^- 1 


The only phospho-moliihdic ncid which 
has bee^j isolated is 4BMo03.2P.205.6H20.aa<i ; 
three hydrates are known in which x = 54, 92, 
and 100 (Gibbs). 

The salts with GRjO are regarded by Gibbs 
as normal salts ; those with Jess than GR^O 
generally have acid reactions. To the ordinary 
ammonium phospho - molybdate — ob- 
tained by adding excess of a mineral acid 
to a solution containing M0O3, P.2O5, and an 
NH4 salt — Gibbs assigns the composition 
48Mo03.2P205.5(NH4)20.H20.1Caq (cf. Svanberg 
a. Struve, J.pr. 44, 291 ; Nutzingor, Pliarmaceut. 
Vierteljahresschrift, ; Soiincnschcin, /.pr. 
53,342; Lipowitz, P. 109, 135 ; Seligsohn, t7.2?r. 
67, 470; Hundeshagen, FV. 28, 141, 172, who 
says that when dried above ISO'^ the salt ii 
l2Mo03.(Nn4),P04). 

Gibbs {l.c.) describes four other series of 
phospho-molybdutes 

Metaphosp ho- molybdates, 
mMoOa.nR POs-pR H.xaq. 

Hypophosp ho-molybdates, 
7nMoO:,.7ill,P02.2)R20.xaq. 

Phosphoro so -molybdate 3, 
jnMo03.7i]J:,PO;,.2>R20.xaq. 

Phosphoro so- phospho- molybdates, 
7nMo03.7iP205.n' H3P Oa.pRH .xaq . 

Metaphospho- inoltibdatcSf represented by 
10MoO3.4NH4pO3.3(NH,)2O.9aq and 

14Mo03.3Ba(P03)2.BaO. 55aq 
are converted by acids into orthophospho- 
molybdates (Gibbs, P. A^n. A. 21, IIG). 

Hypophospho- imlybdates arc represented by 
8Mo03.2H,P022(NHj).j0.2aq; this salt was ob- 
tained by mixing NalljPOjAq witli solution of 
(NH,)aMo,024, and adding HClAq (G., P. Am. A. 
18, 232). 

Phosphoroso- molybdates arc represented by 
24Mo03.4H3P03.4(NH4)20.xaq, in which x«17 
and ^5; obtained by adding HsPOaAq (pro- 
duced ‘by adding water to PCI3) to solution of 
(NH,)„Mo ,024 (G., P. Am. A. 18, 237 ; 21, 89). 

Phosphoroso -phospho- molybdates are repre- 
sented by 72MoO,.3P.205.2H3P03.9(NH4)30.38aq; 
obtained by adding the product of the de- 
composition of PCI3 by HjO to solution of 
U0MoO,.2P2O5.6(NH4)2O.14aq (G., Z.c. 21, 96). 

1X0X9,— Pyrophospho- tungstates have been 
isolated, of the form 22W0,.9P.205.jpR30, p » 18, 
18, and 20 ; an ortho^metaphosplw- tungstaUhM 
also been prepared, 

22W0».8(P,O..8K2O).6NaP0g.2K20.2Na20.42aq. 
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CSorresponding molybdates have not yet been 
isolated. 

Besides the foregoing phospho-molybdates, 
representatives of phosphovanado- and 
phosphostanno • molybdates have been 
prepared by Wolcott filibbs. 

Phosphovanado- vwlybdates are represented 
by 28MoO,.2P,A.16VA-16(NH,)jO.100aq, and 
48MoO,.2P,Os.V A-V(NH4)20. 80aq. These salts 
are obtained by digesting MoO, with solntioiv 
of phosphovanadates, tnPaOj.nV^jOi.pRjO ; by 
heating solutions of vanado,- molybdates, 
mMoOj.^iVA'PHaO* with alkaline phosphates 
in the presence of acid; and by heating VA 
with solution of an alkaline phospho- molybdate 
(Gibbs, Ic. 18, 253). 

Phosphostanno moh/bdates ; the salt 
16Mo03.3PA*4Sn02.3(NH,)20.28aq is obtained 
by pouring solution of SnCl4.2NH40l into a hot 
solution of the acid NH^ phospho-jaolybdate 
10MoO3.2PA-6(NH,).A7aq (Gibbs, 4c. 21, 120). 

The arseno- molybdates already referred 
to (p. 425) belong to the scries 
wMo03.nAs20.,.2?ri20.a;aq {aisenoso- compounds) 
where m ^ 6, 8, and 12, n = 3, 2, and 6, y> = 2 and 
3 (B = NH4,pln,JBa), and a; = 6, 13, and 24 
(Gibbs, P. Am. A. 21, 81). The aniimono- 
molybdates (v. p. 425) belong to the series 
17MoO3.3Sb2O3.0(NH4)2O.21aq (ant imonoso- 

compoinids) ; and the series 
7MoO;,.4SbA.6(NH4)30. 12aq (anlimono- coni' 
pounds) (Gibbs, P. Am. A. 21, 03 a. 105). 

Silico -molybdates. Alkali molybdate solu- 
tions produce yellow pps. when added to solu- 
tions of alkali silicates in presence of HNOj 
(Knop, 0. 0.1857. 091, 861; Hichtcr, D. P. 
199, 183). According to Parnientier (0. It, 
92, 1234) these pps. have the composition 
13Mo03.M‘4yi04.®Il20. P. obtained the acid 
12Mo03.H,Si04.24H20 from the mercurous salt 
(0. JR. 94, 213). This acid forms large yellow 
regular octahedra, melting at 45® and decompos- 
ing below 100® ; easily soluble in water and dilute 
acids; decomposed by excess of NHjAq or 
alkali carbonates with separation of silica. 

Vanado -molybdates. These salts belong to 
two series (Gibbs, P, Am. A. 18, 240 a. 264). 

Vanadio-molyb dates. These salts are 
represented by 6iMo03.V.,0..2(NHJ..0.5aq, 
16MoO3.2V.A.6BaO.20aq, and 
18Mo03.V.A.8(NH,),^0.15aq ; they are obtained 
by digesting V A li'o™ VO.J with solutions 

of alkaline molybdates; by heating together 
solutions of alkaline vanadates and molybdates 
especially in presence of acid ; by boiling solu- 
tions of alkaline vanadates or mota-vaividates 
(e.g. NH4VO3) witlf M0O3 ; and by the decompo- 
sition of phosphovanadoraolybdates (v. supra), 

Vanadi 0 -van ad ico -molybdate#. The 
representatives of this series which hdve been 
isolated are 28MoO3.VO.,.4V2O3.11(NH4)..O.20aq^ 
and 80MoO,.3VO2.2V3O3.14BaO.48aq. Th6y are 
obtained by boiling VOj, and VjOj with an acid 
molybdate ; bjethe partial redaction of vanadio- 
molybdates ; and by digesting solutions of acid 
molybdates with solutions containing VO., ahd 

VA- 

Aluminou ehromieo-t ferrico-t and 
mangano-molybdatca have been obtained 
by Struve {Petmhurg Acad. Bull, 12, 142) and 
Parmentier { 0 * B, 983 869). These salts are 


classed by Gibbs (P. Am. A. 21, 121) as belong- 
ing to the forms lOMoO3.MAv2K2O.i5aq, where 
M = Al,Cr,Fo; 12MoO,.MA.GR,0.a:H20, where 
M = AI,Cr,Fe, U = NH„ K, or Na, and x is gene- 
rally =20 to 22; and lCMoO3.MnA-fiR2O.i2aq 
where R^NH, and K. 

Mofyhdenum, alloys of. llo alloys with 
several metals. With aluminium ; a crystalline 
powder consisting of microscopic rhombic 
prisms, approximating in composition to M0AI4, 
is obtained by melting together 1 pt. M0O3 dis- 
solved in HFAq and evaporated to dryness, 2 
pts. cryUite, 2 pts. KCl.NaCl, and 1 pt. Al, and 
dissolving excess of Al from the regulus by 
NaOHAq (WClilcr a. Michel, A, 115, 102). With 
iron\ grey, hard, brittle, alloys are obtained by 
directly fusing the metals togetlicr ; by reducing 
FeA^^^loOs iu II at full red heat, an alloy of 
the composition Mo^Fe is obtained (Stelaacker, 
Uebsremige Molybdanverbindungen [Gottin::en, 
1861]). Alloys with Cu, Au, Pt, and Ag have 
been described. An alloy of Mo with lead was 
found in plates in Utah (Silliman, Am, 8. [3] C, 

Molybdenum, bromides of. Mo combines 
directly with Br to form three bromides MoBr*, 
MoBra, and Mol3r4 ; no MoBr^ corresponding 
with MoCl, has been isolated. When Br is 
passed over strongly heated Mo, an oxybromide 
is formed, then a greenish -grey sublimate of 
MoBrj near the heated part of the tube ; the 
metal becomes yellow-red and is eventually con- 
verted into MoBr,; between the MoBfj and 
MoBi’a, isolated lustrous black needles of MoBr4 
are formed. The only halogen compound of Mo 
which has been gasified, and the mol. w. of 
which is known in the gaseous state, is M0CI4. 

Molybdenum DinuoMu>E, MoBra(MOsBr4.Br2). 
(Molybdous bromide). 

Preparation, — 1, By passing Br vapour, much 
diluted by COj, over strongly heated Mo (Atter- 
berg, J. 1872. 2G0).— 2. By passing Br vapoui 
over Mo at a moderate temperature ; or over a 
heated mixture of M0O3 ^J^d C, strongly heating 
the MoBrj tiius i)roduced^ and treating the 
residue witli water whereby unchanged Mo may 
be washed away (Blomstrand, J.pr. 82, 435). 

Properties and Reactions. — A golden-yellow 
powder ; unchanged by heat ; insolulile in water 
and in all acids. Concentrated alkali solutiom 
produce alkali bromide and MoO.icHaO (Blom- 
strand, J. pr. 77, 91). Dilute alkali solutions pro* * 
duce alkali bromide, and yellow solutions from 
which CO3 ppts. Mo3Br4(OH)2.8H30. This com- 
pound, known as molybdenum bromohy- 
dr oxide, is prepared by slowly adding CO-^to the 
solution of MoBrj in KOHAq, or by adding acetic 
acid and then passing in CO.^, or by decomposing 
the solution when hot by NH^Cl (v. Molybdenum 
bromohy droxidc). Tlie reaction of MoBr^ with 
KOHA^ points to the foimula Mo3Br4.Br2 for the 
dibromide; the radicle Mo3Br4 combines wiUi 
acid radicles to form salts; v. Molybdenum 
bromvhydroxidCf p. 428. 

Molybdenum tbidbomide, MoBr, ^Molybd<y 
molybdic hrom ide). Obtained by passing Br va- 
pour over gently heated Mo,ot by heating amiztnre 
of MoO, and 0 in Br vapour ; any MoBr4 ^^4 
MoOgBr, formed are removed by heating in the 
stream of Br, as these compounds are more 
volatile than MoBr, (Blomstrand, J, pr, 82, 488). 
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Forms a blackish'gioen mass o! small interlaced 
needles. Sublimes with difficulty ; at bright red 
heat gives MoBr, and Br. Unchanged by water; 
insoluble in cono. HClAq and cold dilute ij^O^Aq. 
Slowly acted on by difbto alkali solutions ; de- 
composed by boiling alkali solution with ppn. of 
black Mo,Oj,. 3 H.p (Blomstrand, Z.c.). 

Molybdenum tetkabromide, MoBr^ {Molyh- 
die broinidej. Formed in small quantity by 
heating Mo in Br ; appears as single, black, lus- 
trous, needles. Easily decomposed by heat to 
MoBr, and Br, the temperatures at which it is 
formed and decomposed being not very difTcrent. 
Fusible and volatile, forming brown vapours. 
Deliquescent ; soluble in water, forming a brown- 
yellow solution from wliich alkalis ppt. rusty- 
brown Mo02.fl;HxO (Blomstrand, J. p*. 82 , 433 ). 

Molybdenum, bromoclilorides of. 
MOsBrc^Cl2.?H20 and MoaCl^Bra.SHjO. Produced 
by adding HClAq to a solution of MoBr.^ in 
KOHAq, and by adding HBrAq to MoCl^ in 
KOHAq respectively ; c/. Molybdenum homo- 
hydroxide^ infra \ and Molybdenum chlorohy- 
droxide^ p. 430 . 

Molybdinum,.bromochlorohjdroxide of. 
Mo^Cl|.BrOH.a;H5,0 ; obtained by adding water to 
an alcoholic solution of Mo^Cl^.Br 2 . 31 IjjO ; cf. 
Molybdenum chlo7‘ohydrox:de. 

Molybdenum, bromoduoride of. 
MOiBr^Fj.SHjO. Produced by adding HFAq to 
solution of MoBrj in KOHAq ; c/. Molybdenum 
bromohydroxide. 

Molybdenum, bromohydroxide of. 
Mo3Br,(OH)j. Prepared by dissolving MoBr^ in 
KOHAq, and passing in CO,, or adding acetic 
acid, or by adding NH,,C 1 to a hot solution of 
MoBr.^ in KOHAq (Blomstrand, J. pr. 82 , 433 ; 
c/. Atterberg, J. 1872 . 260 ). The yellow crystal- 
line pp., consisting of Mo,Br,(OH)2.8ILO, is dried 
at 100° or in vacuo over H-.SO^ : by placing the 
pp. over H2SO4 the dihydrale Mo3Br,(OH).2.2H20 
is produced. 

Mo,Br4(OH)2 is a red powder ; sol. in KOIIAq ; 
this solution probably contains Mo^r^jOK^j. 
Addition of acids to. this solution generally ppts. 
a compound of the acid radicle with the group 
Mo3Br4; thus HClAq ppts. M02Br4.Cl2.3H.2O, 
HBrAq ppts. MO3Br4.Br2.3H2O, HFAq ppts. 
Mo2Br4J’,.3n20, and IlIAq ppts. the double com- 
pound (Mo,Br4.l2)2.Mo3Bv4(OH)2.8H.20. H.2S04Aq 
ppts. Mo,Br4.S04.3H.20. luCrgOjAq ppts. black 
MO3Br4.CrO4.2H.2O. Addition of NII4 molyb- 
date and acetic acid ppts. the molybdate 
MO3Br4.MoO4.2H2O. HaPO.Aq, HjC^OjAq, and 
HNOsAq also yield pps, ; that by HNOjAq dis- 
solves in excess of the acid. Acetic acid and 
COjreppt. the hydroxide from its solutions in 
alk^is. The haloid compounds of the radicle 
Mo2Br4 are yellow solids insol. in excess of the 
haloid acidg; they are decomposed by boiling 
water giving Mo3Br4(OH)2.a;H20. The sujphato' 
is yellow, and is sol. in oxccbb of H2SO4i0q ; this 
solution gives no pp. with AgNO,Aq ; addition 
of HClAq ppts. MO2Br4.Cl2.3H.2O. 

The compound M0sBr,(0U)2.8H20 might be 
represented as an oxybromide of Mo, viz. 'as 
Mo20Br4.yH20 ; but the production of 
Mo^r4(OH)f by drying the hydrate, and the ro- 
actions of this compound with acids, are better 
expressed by representing the compound as a 
compound of the radicle Uofiv^ than as an 


oxybromide: a corresponding chloi(phydroxIde, 
Mo,Ol4(OH)g, exists {v, p. 430 ). 

Molybdenum, bromo-iodide of, MosBriL. 
This compound is only known in combination * 
with Mo,Br4(OH)2 ; the compound has the com* 
position (Mo2Br4.l2)2.Mo3Br4(OH)2.8H20, and is 
produced by adding HlAq to a solution of 
Mo2Br4(OH)2 in KOHAq; cf. Molybdenum 
bro^nohydroxidCf supra. 

Molybdenum, chlorides of. MoCl, is formed 
when Mo is heated in Cl free from 0 ; by heating 
M0CI4 in H, MoCl, is produced ; and MoClg pro- 
duces M0CI2 and M0CI4 when heated in CO^. 
The formula MoCl^ represents the molecular 
composition of the gaseous pentachloride ; the 
mol. w. of none of the other chlorides in the 
gaseous state has been determined. 

Molybdenum dichlobidb MoC1.2(?Mo3Cl4.Cl2) 
(Molyhdous chloride). 

Formation. — 1. By heating MoCl, in an in- 
different g^s (Blomstrand, J, pr. 77 , 96 ; Liechti 
a. Kempe, A. 169 , 344 ). — 2 . By heating Mo with 
HgCl. — 3 . By carefully heating Mo in Cl largely 
diluted with COj. 

Preparation. as pure as possible, is 

placed in several porcelain boats, which are 
heated to dull redness in a glass tube, while a 
slow stream of perfectly dry COj. free from air, 
is passed through the tube ; the contents of the 
first boat are not quite pure MoClg, but may be 
purified by gently warming with very dUute 
HNOjAq (Liechti a. Kempe, A, 169 , 344 ). 

Properties and Reactions,-— An amorphous 
dull yellow powder ; unchanged in air, but when 
heated forms MO2O3 and then M0O3 ; volatilised 
with difficulty ; insol. water ; dissolves in alcohol 
and ether (L. a. K., l.c.). Dissolves in HClAq 
and crystallises from this solution as M0CI2.H2O, 
M0CI2.2H2O, or 2MoCl2.3H.2O (Blomstrand, J,pr, 
77 , 96 ; V. infra, Combinations, No. 1 ). Very 
slightly sol. in HNOjAq; dissolved by H2S04Aq; 
soluble in NlIaAq, on boiling a brown powder 
containing N is ppd. Decomposed by hot cone. ' 
alkali solutions with ppn. of Mo0.a:H20. Dis- 
solved by dilute alkali solutions to form a yellow 
liquid from which CO, or dilute acetic acid 
ppts. Mo3Cl4.(OII)2.a;H20 ; v, infra Molybdenum 
chlorohydroxide. This reaction suggests tha 
formula M03CI4.CI2 for the dichloride {cf. Com- 
binaiions. No. 2 ) ; the radicle Mo,Cl4 combines 
with acid radicles to form salts ; v. Molybdenum 
chlorohydroxide. 

Combinations.— 1. With water to form the 
hydrates M0CI2.H2O, M0CI2.2H2O, and 
2M0CI2.3H2O (or MO3Cl4.Cl2.3H.2O, 
M03Cl4.Cl2.6H2O, and {Uo,C\,.C\.;i,.m.fi). Tlio 
first 61 these hydrates is formed by dissolving 
MoClj in rather dilute HClAq and allowing to 
stand ; it forms thin yellow plates, insol. water. 
The second hydrate is formed by warming a so- 
lution of MoCl, in HClAq on a water-bath, or by 
slowly diluting a cone, solution ; it forms long 
thin prisms, sol. water, alcohol, and ether. 
Dilute solutions of this l^drate deposit 
Mo,Cl4(OH)2.arH20. The third hydrate is formed 
by dissolving MoCl, in hot HClAq and allowing to 
cool ; it forms lustrous needles, insol. water, de- 
composed by hot water, decomposed by heat witk 
loss of H.2O, Cl, and HCl CSlomstrand, J, or. 77 ; 
96 ),— S. With the dlkati haloid talU to form 
oomponndB of the type 2MX.MO|0l4.X|,2H;D 
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whore M«NH. or K, end Xi-ui»i^r, or I (Blom- 
etrand, {.c.). Ootained by adding excess of haloid 
acid, to solutions of MoOL in KOHAq or 
NH^OHAq, and evaporating. These compounds 
are decomposed by water, with solution of KX, 
or NH4X, and ppn. of MosCl4.X2.8H,jO. From 
solutions of these corSpounds AgNO^Aq ppts. 
only half of the halogen present ; thus 4Br is 
ppd. from Mo,Cl4.Br2.2KBr, and 4Cl from 
Mo,Cl4.Cl8.2KCl. These compounds are not de- 
composed by HaS in presence of acids, nor by 
K^FeCy^Aq. 

Molybdenum tbichlobxde, MoGt, {Molyhdo- 
molybdic chloride^ 

Formation,—!* By passing vapour of MoCl* 
over heated Mo (Berzelius).— 2. By heating 
M0GI5, by means of an ordinary spirit-lamp, in a 
stream of H (Blorastrand, J.pr.71, 449).~3. By 
passing GO, charged with M0CI4 through a tube 
heated in one spot ; MoGl, remains behind the 
heated place as a thick crystalline cruftt (Blom- 
Btrand, l,c.). • 

Preparation.— M0CI4 is prepared in a hard 
glass tube, narrowed at intervals so as to form 
8 or 4 divisions (v. Molybdenum pentachloride^ 
Preparation) ; the greater part of the MoGl, is 
in flie second division, while a little is, in the 
first division. Pure dry H is passed through the 
tube for some time, the second division of the 
tube is then heated until the MoCl, begins to 
sublime into the third division ; the temperature 
of the third division is kept at 250°, at which 
temperature reduction to MoGlg proceeds. When 
reduction is complete (known by the change of 
colour of black MoGl, into red MoClJ, the H is 
replaced by a stream of dry GO,, and the small 
quantity of MoGl, in the first division of the tube 
is sublimed over the MoCl, which is not yet quite 
pure (Licchti a. Kempe, A, 1G9, 844). 

Properties and Reactions,— k dark brownish- 
red solid, resembling amorphous P. Unchanged 
in air. Heated in a tube drawn to a fine open- 
ing, MoGlg forms as a red crystalline sublimate ; 
heated in air, gives a white woolly sublimate, then 
brownish-red, and finally dark blue, vapours, 
while impure MoCl, remains (L. a. K., l.c.). De- 
composes at red heat into MoCl, and M0GI4. 
Insol. water and HGlAq ; sol. in hot HNO^Aq, 
also in cone. H^SO^ forming a deep- blue liquid 
(L. a. E., l.c,). Decomposed by boiling water ; 
also by KOHAq or NaOHAq, with ppn. of 
MogO,.3H,0; warm NHgAq produces a brown 
powder which contains N. A compound of KOI 
with MoCl, was obtained by Berzelius by the 
action of E-amalgam on MoO, dissolved in 
HClAq. 

Molybdenum TjaTRACHLoniDB, M0OI4 (Uolyh- 
die 'ihloride). 

Preparation. — MoGl, is placed in a porcelain 
boat and heated to dull redness, in a Ipng tube 
of hard glass, in a very slow stream of pure, air-i 
tieo, CO, ; MoGl, remains in the boat, and M0OI4 
sublimes, and is carried forward some distance 
by the CO, (Li^hti a. Eempe, A, 169, 844). 

Properties.^k brown semi-crystalline solid ; 
the vapour is intensely yellow. Deliquescent ; 
dissolves in water with lussing sound, the sofu- 
^ tion shows the reactions of salts of MoO,. Some- 
*^what sol in ^ohol and ether; dissolved by 
H^O|Aq witlt CTolution of HCl ; sol. in oono. 


Beactions,—!, Kepi in contaol with aiV, oxy- 
chlorides are produced.— 2. Heated in air, 
MoO, Gl, and MoO,.2HGl ore formed— 8. Heated 
in carbm dioxidct forms MoGl, and MoGl, ; at a 
higher temperature the^MpCl, is decomposed to 
M0CI4 and MoGl,. 

Comiinations.—l. With pJwsphorus penta- 
chloiide to form Mod 4.2 PCI, ; a bluish amor- 
phous solid, obtained by the reaction of PCI, 
with MoClg or MoO,Cl,. When this compound is 
heated, M0OI4.PCI4 is produced ; a metal-like lus- 
trous solid, soluble in water to form a black liquid 
(Cronander, Bl. [2] 19, 500).— 2. With ammo- 
nmm clfloiide to form 3MoCl,.2NH4C1.6H,0 ; 
obtained by saturating NH4ClAq with MoGlg, 
filtering from NH4CI which separates, and allow- 
ing to crystallise: forms green, deliquescent 
octahedra (Blomstrand, J.pr. 71, 449). 

Molybdenum bentaculobide, MoClg. Mol. 
w. 272-75. V.D. at 350° » 137. This cMoride 
was supposed by Berzelius, also by Blomstrtu’d, 
to bo tetrachloride ; its composition was deter- 
mined by Debray (0. R, 66, 732). 

Foj'ination, — 1. By gently heating Mo or 
MoS, in Cl. — 2. By strongly heating in Cl a 
mixture of MoO, and C. 

Preparation,— k tube of hard glass is nar- 
rowed at intervals so that 4 or 5 divisions are 
formed ; a porcelain boat containing Mo is placed 
in the tube, and the Mo is heated in a stream of 
dry HCl so long as any white woolly sublimate of 
MoOa.2HCl is formed ; this sublimate is driven 
out of the tube by warming in the stream of 
HCL After cooling, dry air-free Cl is passed 
through the tube for at least an hour, to ensure 
the removal of every trace of air, and the Mo is 
then gently heated in the stream of Cl. Mod, 
is formed and deposited immediately in front of 
the porcelain boat; by careful heating while the 
stream of Cl passes, the MoCl, can be sublimed 
into the different divisions of the tube, each of 
which is then sealed off (Liechti a. Eempe, A, 
169, 344). 

Properties.— k black, crystalline, lustrous 
mass ; a shade of greenish colour indicates 
presence of oxychloride (L. A. K., l,c,). Melts at 
194°, and boils at 268° (Debray, 0. R, 66, 732). 
The vapour is dark red. V.D. at 360° « 187 
(Debray, l.c. ; lUeth, B. 3, 668). May be sublimed 
unchanged in Cl or CO,. Decomposed by heating 
in air with production of MoO,Cl,. Fumes in 
air, and deliquesces to a brown liquid. Dissolves 
in water with decomposition ; solution in a little 
water is brown, but becomes colourless on 
dilution. Sol. in alcohol and ether, forming 
green liquids. Sol. in H,S04Aq and HNO,Aq. 

Reactions, — 1. Heated in air forms Mo0,01|; 
same change results by exposure to air, — 2. 
acts towards some organic compounds as a oairier 
of ohlorin0,e.(7.CCl4 and S^Cl, are produced by pass- 
ing Cl into OS, mixed with MoOlg (Aronh6un,B, 
9, 17861.— 8. Heated with ammonia or amviurniwifk 
chloHde produces compounds of Mo with K ai^ 
H (d. Molybdenum^ nitride of^ p. 430). | 

Combinations, — With phosphoryl chloride, 
to form MoClg.POCl, ; large dark-green orystali» 
melting at 126°-127°, and boiUng at 170^ with 
separation into its constituents (Piutti, B* 12, 
1326). This compound is form^ by heating 
PClg with MoO„ in the ratio 3POlg.MoO„ to 170° 
I in a scaled tu^, pouring off the brown liquid 
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from the oryetals, washing the latter with OS, 
and drying them in a stream of CO2. 

Holybdennm, ohlorobromides of, 
MOjBr^C 1 .^. 3 Hp and MoaCl^Brj^SHjO. Produced 
oy adding pfClAq to a solution of MoBr^ in 
KOHAq, and by adding HBrAq to a solution of 
MoClj in KOHAq respectively (c/. Molybdentim 
broinohydroxide^\)A2h^ and Molybdenum chlaio- 
hydroxide, infra). 

Molybdenum, chlorobromobydroxide of. 
Mo,Cl4.BrOH.2Hp ; obtained by adding water 
to an alcoholic solution of MOjCl4.Br.^.2H20 (1;. 
next article). 

Molybdenum, chlorohydroxide of. 
Mo.,Cl^(OH)o. 2 K.D. Prepared by dissolving 
bloGlj in KOHAq, and neutralising by acetic 
acid ; the octohydrate MOaCl^(On).^.8HaO is ob- 
tained by adding CO..., or NH^Cl, in place of 
acetic acid. Tiie dihydrate a light - yellow 
atiiorphouf powder; insol. water and alcohol; 
when freshly ppd. and washed with cold water 
it dissolves readily in acids, but on boiling the 
solution in HNOjAq or H.SO,Aq the hydrate is 
reppd., and is now quite insoluble in acids. The 
octohydrate forms yellow lustrous crystals 
(Blomstrand, J,pr. 77 , U 5 ). 

By adding HBrAq or IIIAq to MoCl.,, or 
/ ^MOjClj(OH);^.irH,0, wanning, and allowing to 
cool, the compounds RrOaCl4.Br2.3n.p and 
Mo;,Ol4.Ij.3H.p are obtained, and by evaporating 
the mother-liquor from the second of these, on 
the water-bath, the compound MOaCl^.I^GH^O is 
produced. These haloid compounds of the radicle 
Mo^Cli are yellowish-red crystals, soluble in 
\ alcohol, crystallisable from dilute HBrAq and 
HIAq respectively. Addition of water to the 
alcoholic solution of MoaCl4.Brj,.3ILO ppts. 
Mo,Cl^.BrOH, 2 H .,0 (Blomstrand, Z.c.), 

The compounds Mo,Cl,(OII)..,. 2 hLO and 
MOaCl4(OH)^.8HaO might bo represented as 
oxybromidcs of Mo, viz. as Mo30Cl4.3H.^O and 
MO3OCI4.9H3O ; but the reactions of these com- 
pounds with HBrAq and HIAq, and the com- 
position and properties of the salts 
2KX.Mo3Cl4.X2.a’H.30 (v. Molybdenum dichlor- 
ide), are better expressed by representing them as 
by ora ted hydroxides of the radicle M03GI4 than 
as bydrated oxybromidcs : a corresponding 
bromohydroxide, Mo3Br4{OH].j, exists (v. p. 428 ). 

Molybdenum, chloro-iodides of. 
Mo3Cl,.l2.a;H20 ; » = 3 and 6. Obtained by add- 
ing HIAq to MoGl, or to Mo,Gl4(OH)2.a:H20 (c/. 
preceding article). 

Molybdenum, fluorides of. No fluoride of Mo 
has been isolated. Solutions of Mo.p,.a;Kp, 
MoO,.a;H20, and MoO^^cH^O, in HFAq may con- 
tain the corresponding fluorides (Berzelius). The 
first of these solutions is purple, on evaporation a 
purple-coloured varnish is obtained ; addition of 
KF, NH4F, or NaF, to this solution, and evapora- 
tion, ppts. rose-coloured powders which may be 
double compounds of alkali fluoride an^,MoF,. 
Solution of Mo0.2.a;H20 in HFAq is rose-red, but 
gdes colourless on addition of much HFAq ; on 
evaporation it yields a crystalline solid whioh 
dissolves in water; EF ppts. a reddish-brown 
solid. Solution of MoO, m HFAq is colourless, 
on evaporation it yields a yellow syrup ; addi- 
tion of KF produces 

2KF.Mo6.;F,3jO(-K-MoO,F4Ja20); (c/, Fluo^ 
moiyMaies under Molyhdaies, p. 425 ^» 


Molybdenum, finobromide ot 
Mo2Br4F2.3H20; prepared by adding HFAq to 
solution of Mo,Br 4 (OH )2 or MoBr, in KOHAq : 
c/. Molybdenum, brotnohydroxide of, p. 428 . 
i Molybdenum, haloid compounds of. The 
haloid compounds of Mo whioh have been iso- 
: latcd are MoBij, MoBr^ MoBr4, MoCl*, M0CI3, 
M0GI4, and M0GI5 ; the three bromides areformed 
by the direct union of Mo and Br ; MoOl, is pro- 
duced by heating Mo in Gl, MoGlj is obtained by 
partial reduction (by H) of MoGl^, and MoCl.^ and 
M0CI4 are the products of the decomposition by 
heat of MoGl,. The only one of these compounds 
whose molecular weight is known in the gaseous 
state is MoCl^. The reactions of the dibromide 
and dichloride leave little doubt that the mole- 
cular formulte of these compounds are not 
loss than Mo^Xb*, these compounds react as 
MO3X4.X2; the radicles M0JX4 combine with 
acid radicles to form salts such as Mo3Br4.S04 
and MO,Gl4.Br.,. These radicles MO3X4 also 
combine v;ith alkali haloid compounds to form 
2MY.M03X4.Y2.aH3O w'here M = alkali metal and 
Y =s halogen. 

No fluoride or iodide of Mo has been iso- 
lated with certainty. 

Molybdonum, hydroxides or hydrated oxides 
of ; V. Mulybdenumy oxides of, p. 431 ; also 
Molybdic acids, p. 423 . 

Molybdenum, hydroxychlorides of; 
Mo(On).3Cla V. Chhromoiijbdic acid, p. 423 ; 
Mo3Gl4(OII)2 V. Molybdenum, chlorohydroxide 
of, supra, 

Molybdeaum, hydroxybromide of ; 
Mo3Br4(OH)2, V, Molybdenum, bromohydroxide 
of, p. 428 . 

Molybdenum, iodides of. None has been 
isolated with certainty. A solution of 
Mo03.xII., 0 in HIAq gives a crystalline solid on 
evaporation ; this solid is sol. water, on heating 
it gives MoOj and HI (Berzelius). 

Molybdenum, iodobromide of. Mo;,Br4l2. 
Known only in combination with MojBr4(OII)2, 
as (Mo.,Br4l3)2.Mo.,Br4(OIl).»8H.p ; which is pro- 
duced by adding HIAq to a solution of 
Mo.jBr4(OH)2 in KOHAq ; c/. Molybdenum, 
h'omohydroxide of, p. 428 . 

Molybdenum, iodochloiide of. 

M03GI4I2..TH..O, a =s 3 and G. Obtained by adding 
HIAq to M0CI2 or Mo,Gl4(OH)2.xn20 ; c/. 
Molybdenum, chlorohydroxide of, siipra, 

Molybdtjnum, nitride of. MOaNj.or (?) M05N,. 
A greyish-black powder, obtained by passing dry 
NHj over MoClj, heated to full redness (Ilhrlaub, 
P. 101 , 005 ). ilcated to whiteness in NH3, Mo 
is produced. 

GqMi'OUNDS OF Molybdenum with Nithoobn 
AND Hyduoobn. These compounds are produced 
by heating MoGl* or M0O3 in NH;„ also by heat- 
ing NH Cl with M0CI3. M0CI5 molts when heated 
in dry Ah#, NH4CI volatilises, and on continued 
warming a blackish mass remains, which when 
powdered, quickly washed with water, and dried 
over H2S04, has the composition Mo^NioH, (Uhr- 
laub, P. 101 , C 05 ). Wohler {A. 103 , 258 ) regarded 
this compound as 4MoN2.Mo(NH.3)2. By heating 
t6 incipient redness, a body of the composition 
Mo 3N,„H4 is produced (Uhrlaub, Z.C.). Both 
these compounds arc black powders ; heated in 
air they burn to MoO, and give«K)ff NHg; 'vvith 
iinflltftn KOH they evolve NH^ and with NaClOAq 





they erolim N (TJhrlaiib, Z.c.). By heating to a 
temperature slightly above that at which NH,C1 
is sublimed, Tuttle obtained Mo^N.,H4 (i4. 101, 
285). These compounds are all reduced to Mo 
by very strongly heating in NH3. According to 
Tuttle purple coloured to black crystals are 
obtained by heating M0O3 to redness in NH^, 
and these crystals cor^ist of MoO.^, Mo nitride, 
and Mo amide. 

Molybdenum, oxides and hydrated oxides of. 

The three oxides MoOj, Mo^Oa, and MoOa have^ 
been isolated ; there also exist one or more oxides 
with more 0 than MOaOa and loss than MoO;, ; 
a hydrate of the monoxide (MoO) was obtained 
by Bloinstrand, but little is known concerning it. 
The oxides Mo^Oa and MoO, are basic; they 
dissolve in acids to form salts, but little is known 
with certainty regarding these salts. M0O3 is 
acidic, it is the anhydride of molybdic acid 
HjMoO^, and several other acidic hydrates of 
M0O3 are knowzi ; v. Molybdenunit acids of^ p. 
423. M0O3 also combines with some i£cids, e.g. 
HCl, and acidic radicles, e.g» SO,,. Hie mol. w. 
of none of the oxides is known with certainty, 
as none has been gasified. 

Hv^>uated BioLTimous OXIDE, l^Io0.a;H30. By 
treating MoBr,^ with cone. KOlIAq, Blomstraiid 
obtained a black hydrate of MoO (/. pr. 77, 91). 
This compound has been examined only slightly. 

Molybdenum serquioxidi:, IMo.^Oa {Molyhdo-’ 
molybdic oxide). This oxide was regarded by 
Berzelius as the protoxide ; its composition was 
determined correctly by Blomstrand (/. pr, 71, 
464; cf. Svanberg a. Struve, J.pr. 44, 257). 

Foi'inatioii. — 1. By heating M0O3 to redness 
for some time in a stream of H (S. a. S., l.c ,). — 
2. By long-continued digestion of M0O3 with Zn 
and HCIAq; the product oxidises readily in air 
(Berzelius). — 3. By decomposing M0CI3 by 
KOHAq, washing the pp. of Mo^^Og.SlLO with 
cold water, pressing between paper, drying over 
112804, and heating in vacuo (Blomstrand, J.pr, 
71, 455), 

Preparation. — Mo20;,.3H..O is obtained by 
one of the following methods ; it is dried over 
H3SO4, and heated to a moderate temperature, 
in vacuo, or out of contact with air (if heated 
in air it is oxidised to MoO.J. To obtain 
MoaCg-SHaO, HClAq is added to a cono. solution 
of a molybdate till the pp. which forms is ro- 
dissolved, this solution is digested with Zn until 
the colour changes from blue to red-brown and 
finally to black (Blomstrand, J. pr. 71, 455; 
Eammelsberg, P. 127, 284 ; Wernckc, Fr. 14, 1 ; 
Pisani, Fr. 4, 420 ; Macagno, B. 8, 258 ; cf. 0. 
von dor Pfordten, B. 16, 1925). Addition of 
NHjAq to this black solution ppts. MnjOj.SIIgO ; 
care should bo taken to ppt. as little ZnO.H^O as 
possible along with tfte M02O3.3H2O (the Zn0.H20 
begins to come down when most of the 
Mo,Oa.8H20 is ppd.). The pp. is washefi with 
water containing a little HCl, to remove ZnO.HgO, 
then with pure cold water (Blomstrand, l.c.), and 
is then pressed between paper. MoaOj-SEjO is 
also obtained by reducing the HCl solution of 
a molybdate by S-amalgam containing very little 
K, and then ppg. by NHgAq (Berzelius) ; also bj^ 
adding HH^Aq to the solution obtained by boil- 
ing HOlAq and Ou with PbMo04 (von Kobeil, 
J.pr, 41, 168; cf. Hirzel, J. 1860. 809), or with 
MoOaAq (Bammolsberg, P. 127, 281). 


Properties and ReacHons.^A. black solid. 
As obtained by reduoing MoO, with Zn and 
HClAq {v. Formation No. 2), MOgO, is brass- 
yellow and shows the same crystalline form as 
the MoOa froio which it is prepared ; this variety 
of M02O3 oxidises in air ‘more rapidly than the 
black variety obtained by heating the hydrate. 
Hcatcdiin air, burns to MoO,. Insol. acids. 

Hydkate of molybdenum sesquioxide, 
M02O3.3H2O. A black solid obtained as described 
under Molybdenum sesquioxide. Preparation, 
The moist hydrate oxidises by exposure to air. 
Dissolves slowly in acids to form pui'ple solu- 
tions, are opaque but become transparent 
and greyish-brown wlien much diluted. By 
evaporation, dark-grey or black, non-crystal-' 
Usable, salts are obtfiincd ; these salts have not 
been examined at all satisfactorily; a phosphate, 
nitrate, borate, and several sulphates were ob- 
tained by Berzelius (P. 0, 331, 369). 4 « 

Molybdenum dioxide, MoO, {Molybdic 
oxide). By strongly heating NH4 molybdate, in 
a closed crucible, Bucholz obtained a dark metal- 
like mass which he regarded as Mo dioxide 
(Seller. J. 9, 485), but Chrlaub (P. 101, 606) 
and Tuttle {A. 101, 285) showed that this sub- 
stance contains N and H. 

Formation. — 1. By reducing MoO, or HgjMoO, ■ 
(II. Bose, P. 75, 319) by heating in II (Svanberg 
a. Struve, J.pr. 41, 257 ; Bammelsberg, P. 127, 
281).— 2. By melting Na.^MOgO,,, with ^ its weight 
of Zn, added in small pieces, and repeatedly 
washing tlie cold mass first with warm cono. 
KOIIAq and then with warm HClAq ; the pro- 
duct usually contains a little MoO;, (Ullik, A, 
144, 227).— 3. By strongly heating Na.MOjO,, in 
H, and removing Na..MoO, produced by very di- 
lute KOHAq (S. a. ‘S.. Ic.) (? Na..Mo30,„-l-2Hj 
« Na2Mo04 -1- 2H2O h 2MoO,,). 

Preparation. K mixture of 1 part MoO,, I 
part K0CO3, and J part H3BO3, is very strongly 
heated in a Pt crucible ; the crystals of MoO. 
found in the mass on cooling are washed with 
HgO, then with dilute NH^Aq, and then with di- 
lute HClAq (Mauro a. Panebianco, 0. 11, 601 ; 
cf. Muthmann, A. 238, 108). ^ 

Properties and Bcactions. — A dark-brown 
powder, appearing somewhat purple in difect 
sunlight. Obtained by fusing MoO, with KgCO, 
and H;,B03 (v. Preparation), MoO, forms cop- 
per-red to greyish, metal-like, very lustroug 
prisms; S.G. 6‘14 at 10° (M. a. P., l,c.). Unacted 
on by alkali solution, HClAq or HPAq ; oxidised 
to MoO, by HNOgAq, or by heating in air ; heated 
in Cl forms MoOgCL. Slightly soluble in cono. 
H2SO4, and cream of tartar solution. 

Hydhate of molybdenum dioxide, 

MoOg-JcIip. Obtained by adding NHsAq to so- 
lution of MoClj, washing the pp. with NHiOlAq, 
then with alcohol, pressing between paper, and 
drying in vacuo over H.2SO4. The solution of 
II0CI5 may be prepared by digesting a cono. so- 
lution d^MoO, in HClAq with powdered Mo or 
with Cu (in absence of air) till all is dissolved 
(Bammelsberg, P, 127, 281 ; cf, Hirzel, J, I860. 
809). 

Mo02.a;H20 is reddish-brown to nearly black; 
it closely resembles FegOg.SHgO. SligbUy solu- 
ble in water, forming a reddish-yellow liquid^ 
which reddens litmus, and from which salts (e,g, 
NH4OI) reppt. the hydrate.. Xbia ftcfi-Ution 
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latinises aftei long standing, and dries to a I 
brown.blaok, insoluble, hydrate (Berselius, Lehr- | 
6uoh). Moist MoOg-xEyO oxidises superficially 
in air, forming the blue oxide. Heated in vacuo 
MoOt is produced. MoOs.irH30 is insoluble in 
caustio alkali solution,* but dissolves in alkaline 
carbonates and bicarbonates ; these solutions 
reppt. the hydrate on boiling, by standing in air 
molybdates are formed (Berzelius). 

MoOra;K,0 dissolves in acids to form salts. 
These salts are generally purple-red to black; 
only a few are crystallisable ; their solutions 
oxidise in air; alkalis ppt. MoOg-ajIip from these ! 
solutions. The same salts may be prenared by j 
digesting MoO, and Mo with acids till the | 
colour is reddish-brown. Berzelius (P. 4, 153; 6, 
331, 869 ; 7, 261) prepared some of the salts of 
MoOj, but they have not been examined satis- 
factorily. By mixing MoOj in HClAq with NH4 
molybdate. Bammelsberg obtained a crystalline 
salt (l!lHJp.3MoOj.4Mo03.9H,0 (P. 127, 281). 

, Molybdenum trioxide, MoO, (Molybdic 
anhydride). This oxide was obtained by Scheele 
in 1778 soon after he had distinguished native 
Mo sulphide from galena. 

Occurrence. — As molt/bdenum ochre in small 
quantities in a few localities. 

. Fortniiion.-—!. By heating Mo, or any of the 
Iqwer oxides, for some time in air.— 2. By pro- 
longed heating of the lower oxides in steam 
(Regnault, A. Oh. 62, 356).— 3. By roasting MoSj 
in air, or oxidising it by HNOjAq (u. Uolybde- 
nwm, Preparation^ p. 421).— 4. From Nil, mo- 
lybdate, by evaporating with excess of UNO* 
and washing the residue with water (Brunner, 
D. P- J, 150, 372) ; also by heating in thin layers 
spread out in a fiat porcelain dish (Ullik, .4. 144, 
205). 

Preparation. — Impure MoO, is dissolved in 
NHjAq, H^PO^ is removed by ppn. with MgCliAq, 
the filtrate is evaporated, the crystals of NH4 
molybdate which separate are heated with excess 
of HKO^Aq, and the residual &I0O, is washed 
with water. (For details as to preparation of 
M0O3 from Moores v. Molybdenum, Preparation^ 
p.421.) 

Properties.— k white, light, porous, solid; 
when thrown into water it separates into small, 
thin, lustrous, scales. S.G. 4*39 at 21° (Schafa- 
rik, J.pr. 90, 12). Strongly heated in an open 
vessel, sublimes in colourless, transparent, 
rhombic needles (NordenskjOld, P. 112, 160). 
Melts at red heat. Soluble in 600 parts cold 
water (Bucholz, Scher. J. 9, 486), in 960 parts 
hot water (Hatchett, T. 1795. 823). The solu- 
tion reddens litmus, tastes metallic (Wittatein, 
/. 1860. 169 ; Muller, J.pr.SO, 119). Soluble in 
ooids ; but scarcely soluble after being strongly 
heated. Dissolves in alkali, alkaline carbonate, 
and cream of tartar solutions. 

BeacHons.—l. By heating in hydrogen MoO, 
is reduced to MoOg, M02O,, or Mo, according to 
the temperature employed.— 2. B^uc#3^ to Mo 
by treating with potassium or sodium.— Z. Be- 
dewed to MOgO, by digesting with hydrochloric 
acid and sine or copper, Ac. ; also hj potassitm- 
arnalaam.— 4. Beduoed to the blue oxide p. 433) 
by a Jittle hydrogen sulphide (excess of pro- 
duces black Mo sulpmide), also by solution of 
Hulpkur dioxide, hydrogen iodide solution, boiU 
hhg hydrochloric acid, nitric oxidSf 01 stannous^ 


chloridei^. Heated with Compounds 

of Mo with N,,and with K and H, are produced (u. 
Molybdenum, nitride of, p« 480).— 6. Heat^ 
with sulphur, MoS, is produced.— 7. Oxy- 
chlorides, along with molybdates, oxybromides, 
or oxyfiuorides are formed by heating MoO, with 
metallic chlorides, bromides, or fluorides (Schulze, 
J. pr. [2] 21, 440).— 8. Various reduction pro- 
ducts result by heating with potassium iodide 
(Schulze, I.C.). — 9. Hydrogen chloride produces 
M0O3.2HCI ( « MoO(OH)2Cl2 ; V. Chloroinolybdic 
‘acid, p. 423).— 10. Hydrofluoric acid probably 
produces MoO^F, (u. Molybdenum, oxyfluoride 
of, p. 423).— 11. Dissolves in fairly cone, stil- 
phuric acid; on evaporation, crystals of MoOj.SO, 
separate (v. infra. Combinations, No. 3). Hot 
dilute H2S04Aq, saturated with MoO,, gelatinises 
on cooling.— 12. Reacts with alkalis to form 
molybdates, R2M0O4, Ac. (i>. p. 423).— 13. Oxy- 
chloride, M0O2CI2, is formed by heating in 
chlorine (H. Rose, P. 75, 319). — 14. Oxychlorides 
are prodteed by heating with phosphorus tri- 
or penta-^hloTide (Michaelis, J. 1871. 249; 
Sohiff, A. 102, 116). 

Combinations. — 1. With to form various 

acidic hydrates {v. Molybdic acids, p. 423; 
also infra, Hydrates of molybdenum trioMe). — 

2. With hydrogen chloride to form M0O2.2HCI. 
This compound is produced as a white, loose, 
sublimate, by heating MoO, in HCl to 160°-200° ; 
it is easily soluble in water, and can be sublimed 
unchanged in HCl (Debray, C. R. 46, IIOIJ. This 
compound may be regarded as an acid and«A»lied 
chloroinolybdic acid \ MoO(OH)2Cl^ lb. p. 423). — 

3. With sulphur trioxide to fnj*.a MoO, .SO,, and 
with SO, and HjO to foroi MoO,.3S03.2H20. 
MoO,. SO, was obtained b/ Sohultz-Sellao {B. 4, 
14) by evaporating a sol'.tion of MoO, in fairly 
cone. H2S04; it forms listrous, transparent, de- 
liquescent crystals, whiih lose SO, when heated. 
MoO,.3SO,.2H,0 was obtained by Anderson 
{J. B. 22, 161) by adang excess of H3S04Aq to 
BaMoOf, filtering, and evaporating.— 4. Com- 
bines with the oxues of phospiwrus, arsenic, antu 
meyny, vanadium, * nd silicon, in presence of basic 
oxides, to form ralts of complex acids ; v. Anti- 
mmo-, Ac., molybdates, pp. 426 etseq.—h. With 
ammonium fii'jride to form MoO,.2NH4F (?NH4 
salt of MoO(OH).F 2) ; obtained in lustrous, light 
yellow, octahedral crystals, by adding NH,Aq to 
an aqueous solution of M0O2F3.3NH4F (this salt 
is obtaiiKui by evaporating a solution of NH4 
molybdate, in excess of NH^FAq acidified by 
HFAq) (Mauro, Mem. B, Acad, dei Lincei, [4j 4, 
481). 

Hydimtes of molybdenum xbxoxzdx. Six 
compouiHs a;MoO,.i/H20 have been isolated. 
Foul* of these have been dewribed under Molyb- 
die acids (p. 423); the remaining two are de- 
scribed ^ere. 

Mfinomolybdio dihydrate, MoO,. 2H3O. 
A yellow, crystalline, solid. Slowly separates 
from a solution of 16 grs. ordiuarjr NH4 molyb- 
date in 1000 O.O. water mixed with 1000 0 . 0 . 
HNO,Aq S.G. 1*16 ; may be washed with cold 
water ; sol. in water and acids ;''8olution reddens 
litmus and turns turmeric brown ; cone* 
HNO,Aq separates MoO, (Millingk, Cftn**£*Z [2], 
170). 

, Ooiomolybdio monohydrate, 

I 8MoO,.H,0. Obtained by pp0 solntion H of. 
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dilUTjMH^ molybdate b]rBadi^q,dedompo8ing 17, Srotm oxychMde, Mo, 0,01, (Blora. 
Uie Ba salt by exactly the equivalent quantity of strand, Z.c.). Produced, along with MoO.,Cl„ by 
dilute boiling HjjSO^Aq, filtering, evaporating heating MojO, ia dry Cl ; purified by sublima- 
overHaSO^ and drying at 160°-170® (UUik, A. tion in H. Forms large dark-brown crystals; 
144, 829 ; 168, 878). Soluble in water. melts easily ; deliquescent and soluble in water. 

Oxides o? molybdenum other than the di-, Puttbach {lx.) describes a brown oxychloride, 
SEsqui- AND TRI- OXIDE.* Several oxides appear MoaO^Cl*,\)btained in the preparation of M0OOI4; 
to exist intermediate between MoO^ and MoO* ; also a rod oxychloride, MoaO^Cl,, obtained 1)y 
their compositions are not yet settled. Some of heating the violet compound in CO,, 
them form hydrates of which some are soluble * The compound Mo,Cl4(OH).^.2H20 may be re-' 
and some insoluble in water. The substance presented as an oxychloride, Mo,OCl4.3HaO, but 
known as * blue oxide of molybdenum,’ formed its reactions are more those of chlorohydroxid^ 
by the action of reducing agents on* acid sola- {q. v.). McO,. 21101, which might bo represented 
tions of MoO„ is probably MosO„. as MoGaC^HA is described as chloromolybdio 

References. — Mo^On; ^7 heating lower oxides acid {q.v.). 
in air (Berzelius P. 6, 331, 3G9). MojjO* ; by Molybdenum, oxy fluoride of. MoOaPa. 
heating (NH,)a0.2Mo02.4MoO,.91IaO (Rammels- duced by heating MoO, with metallic fluorides, as 
berg, P. 127, 281). MojO^; by heating NH4 a blue-white amorphous sublimate (Schulze, 
molybdate with MoO, (Berlin, J. pr. 49, 447 ; [2] 21, 442). A number of compounds ai*j knOwn 
Uhrlaub, P. 101, 605) ; also by electrolysis of which may be regarded as double compounds of ^ 
molten MoO, (Wohler a. Bail, A. 11(7,“ 276). MoOjjPa vrith alkali fluorides ; others may be re- 
MO4O,,; by heating MoO., with KI (Sclfulze, /• garded as double compounds of MoOF, with 
pr. [2] 21,440). Mo-A-S^^z^J^by adding NH4 alkali fluorides; these are described as fluo- 
molybdate or MoO,, to MoOj in HGlAq (Bcr- molybdates (p. 426). 

zelius, Rammelsberg, Ic.). Regarding properties Molybdenum, phosphide of. Mo^. A grey 
of the blue products obtained by reducing acid orystallino powder; S.G. CT7; oxidised by heat- 
solutions of MoOg,u.Schiff, A. 120,47 ; Maschke, ing in air; with cone. HNOsAq forms H,PO. 
Fr. 12, 384 ; Berzelius, Qm.-K. 2 [2], 164 ; 0. von and MoO, ; heated in Cl forms MoCIj and PCI, ; 
der Pfordten, B. 16, 1926. Fairley (G. J. 81, reduces Cu solutions with ppn. of Cu. Produced 
142) obtained indications of an oxide of Mo by heating a mixture of 1 pt. M0O3 with 2 pts. 
with more 0 than MoO^, by adding H^O^Aq to glacial phosphoric acid to a high temperature 
MoO, dissolved in excess of alkali solution. for some time, and washing with HClAq and 

Molybdenum, oxybromide of. MoO^Brj. then with NaOHAq (Wohler a. Rautenberg, A. 
Obtained by passing Br vajmur over heated 109, 874). 

MoOj ; by melting MoO, with HgBOa, powdering. Molybdenum, salts of. Little is known with 
and then heating with KBr ; by the reaction of certainty of the salts obtained by replacing H of 
MoO, on many metallic bromides (Schulze, oxyacids by Mo. MoO, and MOjO, dissolve in 
iT. pr. [2] 21, 442). Yellow crystals; may be acids to form salts, but aocurato analyses and 
subumed ; deliquescent and soluble in water, description of those salts are lacking (v. Molyb^ 
The compound Mo3Br4(OH).»8H^O may be re- denum dioxide and se&quioxide^ p. 431). MoO, 
presented as an oxybromide Mo,OBr4.9H30, but combines with SO,, to form MoO.SO, and 
LB better regarded as hydrated bromohydroxide with HCl to form MoO;,.2HCl, but those com- 
{q. v.y p. 428). ^ pounds are probably rather acids than salts (u. 

Molybdenum, oxychlorides of. Many oxy- Molybdenum trioxidCt p. 432). The radicles 
chlorides of Mo exist. They are produced by MojBr, and MojCl, combine with certain aoidio 
the reaction of Mo oxides with Cl, Mo chlorides radicles to form salts [v. Molybdenum bromo*^ 
with 0, and PCI, and metallic chlorides with hydroxide^ and chlorohydroxidet pp. 428, 430). 
l^oO,. Molybdenum, selenide of. MoSe,. Obtained, 

I. Orcen oxychloride. Mo„0,Cl38, more pro- but not free from a greyish -blue substance which 
bably M0OCI4 (Blomstrand, tl.pr. 71, 469 ; Putt- is produced along with it, by saturating acid 
bach. A, 201, 123). By heating a mixture of NH4 molybdate with H,So gas (Uelsmann, A. 
Mo and MoO, in air-free Cl; and in many other 116, 125). 

ways. Melts and sublimes below 100®. Soluble Molybdenum, sulphides of. Three are known; 
in water. Reduced by H at high temperatures ; MoS^, MoS,, and M0S4. As none has been 
Piittbaoh {l.c.) describes Mo,0,Cl, as a product gasified the molecular weight of none is known 
of this reduction. ^ with certainty. MoS, and MoS^, and probablv 

II. Yellow-white cigyyohXoride, MoO,Gl^. also MoS„ are all aoidio towards the alkali 
Bypassing Cl over heated MoO,, or MoO, (H. sulphidoa. 

Rose, P. 75, 319) ; by heating Mo chlorides in Molybdenum disulphidb, MoS,. Occurs 
presence of 0 (Blomstrand, Ic.) ; and inmdhy native, as molybdenite \ S.G. 4*138 to 4*669. 
other ways (v. Schulze, J* pr, [2] 21, 441; Pre^red ^ heating to redness a mixtore of 
Michaelis, J, 1871. 249; Sohiff, A. 102, 216; 1 pt. MoO, and 2 pts. S, in a crucible, till excess 
Pfittbaoh, lx.). Melts at a high temperature of S is burnt off, and washing the residue with 
when heated under pressure ; at ordinary pres- warm water as long as the washings are coloured 
sure sublimes withofft melting; soluble in water (Svanberg a. Struve, /. pr. 44, 264). According 
and aloohoL te Carnot {Bl, [2] 32, 164) compounds of liio 

ni. Viohi oxychloride, Mo,0,01, ; ^rhaps generally yield MoS, when heated in a stream of 
M0OO4 (Blomstrand, lx,)* Produced along dry H,S. A black, lustrous powder; insoL 
siih the green oxy<^loride, than wbioh it is water; sol. oono. HsSO^.with evolution of 
ameh lesa easily yfptiliied. Bark violet-red production of a blue liquid. Forms MoO, 
iryi^s ; deUquesofiii #ben roasted in air, or heated with cone. 

Yoit, xau PF 
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HNOyAq ; readily attacked by (A, more sjowly 
by Br *, not acted on by aqueous aUcali but after 
fusion mth alkali dissolves in water (?with 
formation of a thio- gait). Slowly reacts with 
steam at high temperatures (Begnault, A» Ch, 
62, 885). Beduced to Mo by strongly heating 
in H (0. von der Pfordten, B. 17, 781).^ 

Molybdenum trisulphide, MoS,. (Thio- 
molybdio anhydride.) Obtained by passing H^S 
into solution of a molybdate until decomposition 
is complete, t.e. till all molybdate is changed to 
a thiomolybdate, adding dilute HGlAq in slight 
excess, warming gently (Atterberg, J. ’873. 268), 
washing, and drying at a moderate temperature. 
A black powder ; red-brown when moist. Goes 
to M0S3 when heated. E. sol. alkali sulphide 
solutions ; slowly dissolved by alkali or alkali 
hydrosulphide solution ; the solutions thus ob- 
tained contain thiomolyhdateSf M^^MoS, (u. 
Thiomolybdic Acms and theib salts, infra), 
MoS, is reduced to Mo by heating in H (0. von 
der Pfordten, B, 17, 731). 

Molybdenum tetrasulpdide, MoS*. Pre- 
pared by fusing a mixture of 2 pts. MoO, and 
1 pt. l^OOj, powdering, boiling with water, 
filtering, diluting, saturating with H^S, washing 
the i)p. with cold and then with hot water, then 
treating with HClAq, and heating the choco- 
late-brown powder thus obtained to 140° in a 
stream of H^S (Eriiss, B, 16, 2044). Also ob- 
tained by heating MoS, to 100° in H2S (K., l.c.). 
Also by boiling MoS, with K2MoS4Aq, washing 
the pp. of MoS, and E^MoS, with cold water, 
dissolving in boiling water, and adding acid to 
this solution (Berzelius). M0S4 ^ cinnamon- 
brown powder; partially oxidised in moist air. 
With basic sulphides forms perthwmolyhdates 
Mi2MoS5(t;. Thiomolybdic acids and theib salts, 
infra), 

Holybdenum, sulpho-aolds of; v. Molybde- 
rttifii, thiO’Ocids of, and their salts. 

Holybdenum, thio- acids of, and their salts. 
A number of molybdates are known in which 
0 is partly or , wholly replaced by S. These 
|alts may be divided into two classes; those 
containing both 0 and B, these may be called 
oxy-thumiolybdates ; and those containing only 
S, these may be called thiomolybdates. The 
latter salts are classed as thiomolybdates, de- 
rived from MoS, ; and perthiomolybdates, de- 
rived from M0S4. The only thio- acid of Mo 
which has been isolated with certainty is 
H2M0S5. 

Perthiomolybdio acid, H2M0S,. A red pp. 
obtained by adding a weak acid to E^MoS, 
(which separates during the preparation of 
M0S4), washing with cold water, and drying 
over H2SO4 (Eriiss, A. 225, 1). Insol. water, 
alcohol, and ether. Sol. warm NaOHAq; not 
acted on by KH,Aq ; evolves H,8 slowly v^en 
boiled with cone. HClAq. 

OxT-iioNOTBiouoLYBDATS^ M‘,MoO,S. The 
Na salt is prepared by melting pure MoO, with 
dry HasCO, till CO, is all expelled, powdering 
the Na3Mo,0,o thus obtained, dissolving ih 
freshly-prepared NaHSAq, withdrawing the red- 
dish heavy oil which separates, washing the 
crystals which are formed by allowing this oil to 
stand, with alcohol, ether, 01^ and then agaiq 
with alcohol and ether, a^ drying over H^SOi 


(Eriiss, A. 225, 1). A hygroscopic salt; mL 
water. 

OXY-DITHIOMOLYBDATSS, M>gMoO,S,. The 
KH4 salt is prepared, as golden-yellow needles, 
by passing H,S into KH4 molybdate dissolved 
in KH,Aq, at 0. 6° (Eriiss, lx.). The E salt is 
also described by Eriiss (I.C.). 

OXY - PYRODITHIOMOLYBDATES, M*2M0204S, 

( a 2M2M0O2S2 - M2S). The salts of this scries at 
present known are acid salts. The NH4 salt, 
KH4HM02O4S,, is prepared, as a reddish-yellow 
pp., by adding NH4HS drop by drop to NH* 
molybdate at 0. 00°, filtering after addition of 
NH|C1, washing with alcohol, and drying over 
H2SO4. Corresponding E and Ka salts are de- 
scribed by Eriiss (f.c.). 

Tetrabasio dioxy-dithiomolybdates. The 
salt E2O.3E2S.2M0OS.2M0SS ( = EgMo4S„0,) was 
obtained by Eriiss (Z.c.) by aading alcohol to a 
solution of KjMosOjo, repeatedly shaking the oil 
which fOi'ms with alcohol, separating the black 
flaky crystals from the yellow crystals and the 
brownish -red powder, all of which are produced 
on standing, washing and drying. 

Thiomolybdates, M<2^oS 4. These salts are 
derived from the hypothetical thiomolybdic acid 
H0M0S4, of which acid M0S3 is the anhydride. 
The soluble thiomolybdates are obtained by 
directly combining M0S3 with basic sulphides, 
also by passing H^S into cone, solutions of the 
corresponding molybdates; the insoluble thio- 
molybdates are obtained by ppg. salt-solutions 
by soluble thiomolybdates. The soluble thio- 
molybdates may generally be crystallised; the 
crystals show fluorescence, green in reflected, 
red in transmitted, light. Solutions of these 
salts are red. The thiomolybdates as a class 
are decomposed by heat, giving a mixture of 
sulphide of the basic metal and MoS, *, the E 
salt is only partly decomposed at white heat. 
Cone, solutions are stable in presence of excess 
of MoS,; when diluted, and especially in presence 
of free alkali, the solutions become turbid with 
formation of thiosulphates and thiomolybdates 
richer in S than the original salts. Boiled in 
absence of air, the solutions evolve H2S and 
form MoS, and perthiomolybdates, MI2M0S2 
(Berzelius, P. 7, 261; Eriiss, A. 225, 1; of, 
Bodenstab, J.pr, 78, 186). 

Potassium thiomolybdate, K2M0S4. Pre- 
pared by gradually heating, finally to a high 
temperature, a mixture of equal parts EjCO, 
and S, with a little C, and a large excess of 
M0S2, dissolving in water, filtering, and crystal- 
lising (Hirzel, J. 1850. 319). Eriiss (f.c^ ob- 
tdined this salt by dissolving 5 g. E3M0O4 in 
16 c.c. water, adding 60 c.o. EOI^q, S.G. 1*46, 
and saturating- with HjS. Bed, rhombic, crys- 
tall, with greenish fluorescence. Sol. water; 
acetic acid ppts. EsMo^S,. 

The other thiomolybdates which have been 
examined, more or less fully, are the salts of 
NH4, Ba, Cd, Ca, Ce, Cr, Co, Cu, Au, Fe,l4i,Mg, 
Mn, Hg, Ag, Na, Sr, Sn, Ujiind Zn. 

Perthiomolybdates, M^jMoSy The soluble 
salts of this class are formed by boiling thio- 
molybdates M2M0S4 with MoS,; the insoluble 
salts by ppg. salt-Bolutions by solnble perthio- 
molybdates. The perthiomolybdates are gene- 
rally dark red ; eolations of the alkali salts girs 
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ft pp. of M0S4 on addition of acids (Berzelius, P. 

7, 261). 

JPoiaasium perthiomoli/bdate, E^MoS^. Pre- 
pared by saturating an acid K molybdate solu- 
tion with HjS (a mixture of K^MoS, and MoS, is 
thus produced), boiling Jor some hours in a re- 
tort, cooling, collecting the pp. of KjMoSj mixed 
with M0S2, washing with water till the washings 
give a ilocculent dark-red pp. on addition of 
HClAq, extracting with boiling water, and eva- 
porating the solution. Also by heating dilute 
K.MoS^Aq with excess of M0S3 nearly to 100® 
till the liquid is nearly dry. Also by reacting 
on M0S4 with KHSAq. A red mass, resembling 
an extract ; on one occasion Berzelius obtained 
ruby-red crystalline granules. Insol. cold water, 
sol. hot water. Scarcely acted on by cold HGlAq 
or KOHAq. 

The other perthiomolybdates examined, more 
or less fully, are the salts of NH4, Ba, ,Bi, Ca, 
All, Fe, Hg, Ag, Na, Sr, and Sn. • 

Tribasic DiTuioMOBYBDAiKS. Kruss (>/!. 225, 1) 
obtained the salt K^Mo^Sg ( « 3K.,S.2MoS, 

= K,MoS 4 .MoS 3.2K,S) by passing li,S into 
K^MoO^Aq containing KOHAq, S.G. > 1*40 (c/. 
Potassium thiomolybdale^ supra). Small red- 
dish-orange rhombic crystals ; sol. water, insol. 
alcohol and ether. Decomposes slowly in air, 
giving K.MoS*. M. M. P. M. 

MONABDA OIL. The essential oil of Mo7i- 
which smells like thyme, contains 
thymol OjoHnO [48®] and a terpene (Arppe, A. 
68, 41). 

MONO-. This prefix is very seldom used in 
this dictionary. Compounds whose names begin 
with mono- are described under the name to 
which mono- has been prefixed. 

MORIN or MORIC ACID C„H„0, aq (B. a. 
H.); C,aH,oO,a(i (from alcohol); C,3H,„0,2aq 
(from water) (L.). S. *025 at 20® ; *004 at 100®. I 
Occurs in old fustic {Moi'us tinctoria) to which it 
imparts its dyeing properties (Wagner, J,pr, 61, 
82 ; Hlasiwetz a. Pfaundler, J. pr. 90, 445 ; 94, 
65 ; A, 127, 352 ; Lowe, Z, 1875, 117 ; Fr, 14, 
119; Benedikt a. Hazura, M. 6, 165, 667). 

Preparation. — 1. Deposited as calcium salt 
from an infusion of the wood on cooling. This 
deposit is extracted with alcohol, water is added 
to the alcoholic extract when calcium inorate is 
ppd. while macliirin remains in solution. The 
calcium salt is then decomposed by oxalic acid 
(Wagner). — 2. The deposit is washed, heated 
with very dilute HClAq, freed from CaCl, by 
washing, and repeatedly dissolved in alcohol and 
ppd. by water (H. a. P. ; B. a. H.). 

Properties. — Needles, v. si. sol. water, t. eul. 
alcohol, m. sol. ether, insol. CS,. The solutions 
are deep yellow. Blackens at 300®. Cone. 
H^S04 dissolves it, without change, formin|; a 
brownish-yellow solution. Its alkaline solutions 
are deep yellow. Its solution does not ppt. gela- 
tin. It stains the skin yellow. FeCl, colours 
the alcoholic solution deep olive-green. It re- 
duces Fehling*s solution on warming and am- 
moniacal AgNO, in the cold. Its alcoholic solu- 
tion exhibits green fluorescence on the addition 
of an aluminium salt (Goppelsrfider, J, pr. 101, 
406 ; 104, 10 ; Z. [2] 4, 164, 607). Morin yields 
tesorciu on dry distillation. 

Bsacfio}is.--l. Sodium-^malgain tarns the 
•Ikaline eolation indigo blue and Anally yellow^ 


the solution then containing phloroglucin. — 2. 
Potash-fusion yields phloroglucin and resorcin. 
8. Nitric acid in HOAc oxidises it to (4, 2, 1)- 
di-oxy-benzoio acid.— 4. Promine added to its 
alcoholic solution forms ethyl-tetra-bromo- 
morin Oi^^£tBr40, 4aq which is ppd. on adding 
water ana melts at 135®. Tin and HGl convert 
this ether intotetra-bromo-morin 0, jH„Br40, 2 jaq 
which becomes anhydrous at 110® and then 
anelts at 268®. It dyes silk and wool yellow 
without a mordant. 

Salts.— KG, iH^Oj! yellow needles (from 
KjjCOaAq).— Ca(0,2H30j2 : yellow precipitate 
Ba(C,2H„Oj3; red-brown powder.— Zn(C, AOJ,i 
lemon- yellow needles, in sol. water, sol. alkalis. — 
PbC,,H,.,04: egg-yellow pp.—Pb,C,4H,„0,: (L.). 

Morin sulphonic acid 0,;,H^O,.SO,H2aq. 
Formed by heating morin with cone. H^SO,. 
Golden-brown powder, si. sol. cold, v. sol. hot, 
water. — K^OjjH^SOio Jaq : golden needles. — 
BaGjiH^SOio. Golden fiocculent pp., converted 
by nitric acid into tri-nitro-phloroglucin. 

Isomorin. Formed by adding sodium- 
amalgam to an alcoholic solution of morin con- 
taining HGl until the solution is deep-purple, 
and then evaporating (H. a. P.). Purple-red 
prisms. When heated alone or in alcoholic 
solution, or more quickly by treatment with 
alkalis, it is reconverted into ordinary morin. 
Its solution mixed with dilute alum is dichroio. 

Faramorin. Gj^HaOj. Obtained, together 
with a larger quantity of resorcin, by distilling 
morin mixed with sand (Benedikt, B. 8, 606). 
Yellowish, woolly needles (from ether). Taste- 
less. May be sublimed. Reduces Fehling's ' 
solution. Y. sol. hot water and ether (unlike 
morin). It dissolves unchanged in cone. H4SO4. 
Alkalis form a yellow solution. Unlike morin, 
its alcoholic solution is not ppd. by Pb(OAo)4. 

MORINDIN 0«,H3„0,3 (A.). [215®] (Stein). 
Extracted by alcohol from the root of various 
species of viorinda used as a dye (* Suranji *) in 
India (Anderson, Tr. E. 16 [6], 435; A. 71, 216). 
Slender lustrous orange needles^ when heated it 
gives off orange vapours which condense to red 
needles of morindone. It is insol. ether, v. si. 
sol. cold water and alcohol, sol. aqueous 
KOn and cone. HjS04 forming reddish-violet 
solutions. Gives a red lake with alum, and a 
cobalt-blue pp. with baryta-water. Morindin 
resembles ruberythric acid G.^,,!! .(,0, , (Rochleder, 
Sitz. B. 7,806; Stenhouse, C. J. 17, 333) but 
differs from it in being insoluble in ether and in 
the behaviour of the red alkaline solution on 
boiling, for this becomes deep purple in the case 
of ruberythric acid, but docs not change in that 
of morindin (Stein, J. pr. 97, 234; Thorpe ft. 
GreenaU, G. J, 61, 62; 63, 171). 

Jlorindone Oi^HiqO^. Tri-oxy-methyl-anthra- 
quinone (?^4 Formed together with glucose by 
boiling morindin with dilute mineral acids. Bed 
needles, resembling alizarin. Insol. water, v. soL 
alcohol and ether. Its solution in potash is 
reddish-purple, but fades on standing (unlike 
tflicarih). Gone. H2SO4 gives a dark-blue solution 
(alizarin gives an orange solution). FeCl, gives 
a green colour. On distillation with zinc-dust 
it yields methyl-anthraoene. 

MOBUfOlO AOID. An acid supposed by 
Walter to exist «s » glyceride in oil of ben (from 
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Moringa aptsra) bat shown by Zaleski fB. 7t 
1018) to be ol^o acid. 

MOEITAHHIC ACID 0„H,,0, (?) If. after 
the aqueous extract^ of fustio has deposited 
morin. the filtrate be shaken with EtOAo, the 
acetic ether evap 9 rated, and the rea^doe dis- 
solved in cold water and ppd. by NaCl. brown 
amorphous moritannio acid separates first, 
followed by maclurin (L5we, Fr, 14, 127). V. 
sol. water. The solution is ppd. by albumen,*' 
gelatin, and alkaloids. FeCl, gives a brownish* 
black pp. Alcoholic lead acetate gives a pp. 
(0„H„0,),6Pb0. 

MOEPHINB or MOEPHU 0„H„N0, t-c. 

< H(0H).CH-0~CH, 

r * 


0,.H,(OH)< 


/ 


OH, Cn.NMe.CH« 

-OH,.C(OH) . 0 . CH; 


or 


(?) 


^CH,.CH . NMe.CH, 

(Knorr, B. 22, 1117). Mol. w. 286. [230°] 

(Hesse, PA. [3] 18, 801). S.G. 1*32 (Schroder, 

B. 18, 1074). S. *01 at 10® ; -04 at 40® ; *22 at 
100® (Chastaing, BL [2] 37. 477). S. (absolute 
alcohol) 1*182 at 10*6® ; 8*623 at 78®. S. (alcohol 
of 90 p.o.) *377 at 10*6® ; 2*991 at 78®. S. (amyl 
alcohol) *268 at 11®; 2*247 at 78® (Florio, G. 13, 
496). S. (ether) *023 at 10® (F.). S. (chloroform) 
*04 at 9*4® ; 1*235 at 56® (F.). S. (amyl alcohol) 
*26in the cold (Kubly, J. 1866,823). The solubility 
of crystallised morphine in boiling liquids is given 
by Prescott (PA. [3] 6, 404) as follows : S. (ether) 
*0163*, S. (chloroform) *023; S. (amyl alcohol) 
1*1 ; 8. (benzene) *0112. The soluoility of amor- 
phous morphine in boiling liquids is given by 
Prescott as S. (ether) *0473; S. (chloroform) 
*0606. The solubility of freshly ppd. morphine 
in boiling solutions is given by Prescott as: 
8. (ether) *094 ; 8. (chloroform) *116 ; S. (amyl 
alcohol) 1*1; 8. (benzene) *05. According to 
Burg (FV. 19, 222), the solubility of morphine in 
pore cnloroform is *01, and in a mixture of 9 pts. 
chloroform and I pt. alcohol it is *9. [a]|, (in a 2p.o. 
solution containing 2 mols. NaOH)» -70*23® 
(Hesse, A. 176,190). [a]i, (in a solution of the 
hydrochloride) « -100*67® -l*14p, where p 
••percentage of salt present (Hesse; Grimbert, 
/.PA. [6] 16, 296). 

Occm in opium, being known in an impure 
.state os Magisierium opii in the seventeenth 
century, and was first isolated in 1816 by 
Sertfimer {Gilb. Ann, 65, 61 ; 67, 192 ; 69. 60). 
Dott (Pr. B. 12, 189) found in a sample of 
opium that half the morphine was present as 
meconate and half as sulphate. It also occurs 
in Sichttcholtzia califonvica (Baudot a. Adrian, 

C. C. 1889, 197), and in hops. 

Pr$paraUon.--l. Opium is macerated with 

water at 88®, the extract evaporated with CaGO, 
to a small bulk, and then mixed ^th Gift}!, 
The liquid is filtered from ppd. calcium meconate 
and evaporated. It first deposits calcium mecon- 
ate, and afterwards a mixture of the hydro- 
chlorides of morphine and codeine. These cr^a- 
tals are dissolved in water and treated with 
ammonia, which ppts* moiphine, leaving cod^e 
in solution (Bobiquet a. Gregory, A. 8, 87 ; 7, 
2611.— 2. The aqueous extract of opium is boiled 
with lime, and the filtrate boiled with KB^ 
nrhidh r^^^ts. morphine (Mohr, 4* 88, 120). 


PtopertiM.— Small trimetrio prisms (contain* 
ing aq), v. si. sol. water, alcohol, and ether. It 
has a very bitter taste, and is a powerful nar- 
cotic poison. It dissolves readily to the extent 
of one equivalent in aqueous KOH, lime, baryta, 
and NaOH, but scaroely^^at all in ammonia and 
alkaline carbonates. It readily dissolves in 
acids. It is lasvorotatory. It loses its water of 
crystallisation at 100® (Dott, PA. [3] 18, 701), 
and begins to sublime at 160° in dots (Blyth). 

Reactions,—!. Very readily oxidised, thus 
*014 p.o. of the base is sufficient to liberate 
iodine from iodic acid (Scrallas, B. J. 11, 238). 
Morphine is oxidised by alkaline KjFcCy, to 
pseudomorphine (Hesse, A. 236, 229), 

and the same substance is formed by the action 
of nitrous acid on morphine (Schiitzenberger, 4. 
108, 346 ; Bl, 4, 176), and by allowing morphine 
to stand in aqueous NH, exposed to the air 
(Pol8t<^rl!, B, 13, 86). Morphine slowly reduces 
silver nitrate in the cold. — 2. On oxidation with 
alkaline KMnO^ it yields an acid, apparently 
pyridine tricarboxylic acid (Barth a. Weidel, M. 
4, 700).— 3. Potash-fnsuM yields protocatechuio 
acid(B.a.M.) and methylamino (Wertheim,4.73, 
208). Alcoholic potash at 180® forma methyl - 
ethyl-amine (Skraup a. Wiegmann, M, 10, 110). — 
4. Nitrous acid forms nitroso-morphine, pseudo- 
morphine, and a base G^H^iNO^.— 6. Nitric 
add, diluted with (IJ mols. of) water, forms at 
100® an acid G,*H,NOb, which can bo converted 
by cone. HNO, into picric acid, and which yields 
methylamino when heated with KOH (Ghastaing, 

G, B. 94, 44 ; /. PA. [6] 4, 338).-6. Converted 
into codeine by heating with NaOEt and Mel, 
the yield being small owing to the formation of 
morphine methylo-iodide (Grimaux, 4. CA. [5] 
27. 273; Dott, PA. [3] 12, 1009).~7. On distil- 
lation with sine-dust it yields pyridine, NH„ 
pyrrole, and a base which may be quinoline, as 
chief products, together with 4 p.o. of phenan- 
threne and | p.o. of phenanthraquinoline 
(Gerichten a. Schrotter, 4. 210, 396).— 8. When 
evaporated with dilate H;,S 04 till white fumes 
appear, morphine yields a residue turned brown 
by alkalis. Morphine (1 pt.), heated with H^SOi 
(ij pts.) and oxalic acid (2 pts.), at 120® forms a 
product which, on diluting with water, leaves a 
yellowish -white amorphous body undissolved. 
This substance, G|«H„N 04 , soluble in hot 
water and in alkalis. It turns greer in air, and 
its alkaline solution turns red in air. The red- 
dened alkaline solution gives with HGl a blue 
pp., * morphine blue,' G„H„NO.^, which can be 
orystallised from other. Malouio and suooinio 
aqids behave like oxalic acids, forming the com- 
pounds GijHj^NO, andrO,A|NO«. All these 
formula should perhaps doubled (Chastaing 
a. ;Barillot, 0. R. 106, 941, 1012).— 9. Heating 
wim oxalic acid forms trimorphine.— 10. Heat- 
ing with oono. HGl yields apomorphine (Matthi- 
essen a. Wright, Pr, 17, 466, 460), and the bases 
Oa^HoGlNyO,, GgiHiyClBjP^, Os^HmOINsOi, and 
Gt 3 eH, 4 | 01 ^ 40 , 4 .— 11 . Wi^ 01.0Ht*OAo and 

H. ^S 04 it gives an intense violet oolour, and after 
dilation with water and addition of NHg, an amor- 
phous yellow base, possibly 

which gives a violet eoioar with (Grunaux, 

O.B.93,217).--U. AnoeoiisalkMxmaM SO.fonn 
p^.O.OgH,.MOA80t m 

Ul)r-tS. BUaolmg’fMidtr, littigy on • nlsUop 
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ol morphiiid hj4rodbIoHd6« fonni Oi yH^QliKOigi 
R oiystalline bodj (Mayer, B. 4, 121). 

CoZour-^^.*^!. Liberates iodine from iodio 
aeid station. The brown colour is increased by 
adding ammonia (Lefert, J» Ph. [8] 40, 97). If 
a layer of very ^Inte ammonia be poured upon 
^a very dilute solution eof morphine containing 
^ iodio acid and starch, a bro^vn ring below a blue 
ring will appear at the junction of the liquids 
(l>upr6, G. iV. 8, 267). — 2. Chloride of gold 
colours the solution blue, being reduced to gold. — 
8. KMnO^ is reduced, becoming green.— 4. Ferric 
salts give a blue colour, destroyed .by acids, by 
heat, and by alcohol (Bobinet a. Pelletier, A. 6, 
172). — 5. FeCl,, added to a previously heated 
solution of morphia in H^SO^, gives a deep>red 
colour, changing to dirty green (Husemann, A, 
128, 805). According to Lindo (G. N, 87, 158), 
morphine, gently warmed with H^SO^ and FeCl,, 
gives an indigo-blue colour. — 6. A solution of 
molyhdic acid in cone. HaS04 gives, with solid 
morphine, a violet colour, changingi through 
blue to dirty green (Fr5hde, Fr, 6, 214). — 7. A 
solution obtained by adding ammonia to cupric 
sulphate till the pp. cupric hydrate is just re- 
dissolved is coloured green by salts of morphine 
(Nadler, Fr, 13, 235; Lindo^ Fr, 19, 359). — 
8. Nitric acid gives an orange-red colour, gra- 
dually changing to yellow. — 9. H^SOi, contain- 
ing a little nitric acid, gives a violet-red solution 
(Erdmann, A. 120, 188 ; Husemann, A. 128, 305). — 
10. When morphine is boiled with aqueous 
phosphorous or hypophosphorous acid, and cone. 
H2SO4 is added, the liquid becomes reddish- 
violet. On now adding a little nitric acid the 
solution becomes yellowish, and on warming 
with copper it assumes a splendid blue colour 
(Dragendorflf, J. 1864, 727).— 11. KCIO4 (free 
from chlorate), added to morphine mixed with 
EEgSOf, gives a dark-brown colour (Grove, Fr, 
18, 824 ; Siebold, ibid.). — 12. Gone. H2SO4, fol- 
lowed by water and some oxidising agent (iodio 
acid, EiFoCy,, EgCr^O,, KNO„ MnO,, or PbO-J, 
best in the solid state, gives a deep-red colour on 
gentle warming (Lindo, G. N, 86, 228; Dott, 
G. N, 86, 255).— 18. A mixture of EgFeOyc, 
ferric chloride, and HOI is coloured blue. This 
reagent may be used to detect morphine in 
quinine salts (Kieffer, A. 103, 271; Hager; FV. 
12, 220 ; Armitage, Ph. 18, 761). According to 
Hesse {Ph. 18, 601), the blue colour is due to 
pseudomorphine, not to Prussian blue. — 
14. Ohlorine-water and ammonia give a red 
colour in a 1 p.c. solution (Fliickiger, Ar. Ph, 
[8] 1, 117).— 15. Aqueous KjCr^O, gives a dirty- 
brown pp. (Plugge, Ar. Pl^ [8] 25, 798). — 
16. Cone. H3SO4, containing a little E4A^04, 
gives on warming a biue-violet colour, changing 
to dark brown-red. Water turns this green, and 
chloroform on shaking with it becomes riolet, | 
while ether becomes violet-red, the liquid below I 
it being brown (Tattersall, G. N, 41, 68 ; Donath, 
/. nr. [2] 88, 668).— 17. H2SO4 and a Uttle 
KOlOt ^ves in the cold a grass-green colour, 
the edge of the diquid being pale-rose colour 
(Vital!, B. 14, 1588).— 16. A mixture of morphine^ 
(1 pU and powderM sugar (7 pts.) turns purple ’ 
on addition of a drop of HaS04, the mass gra- 
dually ehanging in colour throuj^ bluish-green 
to yeUow (Schneider, /• 1872, 747).— 19. If | 
morphine !• heeted with H 18 O 4 at 200 ^, and the | 


mass poured into water, the liquid becomes 
blue.* If chloroform be shaken with this liquid 
it acquires a blue colour, while if ether be used 
the ethereal layer becomes purple (Jorisson, 
Fr, 20, 422).— 20. On wt^ming morphine with 
H2SO4 and sodium phosphate a violet colour 
appears ^Vulpius, Ar. Ph, [3] 25, 256). 

Estimation in Opium (200 pts.) if 

exhausted with warm water and the extract 
evaporated to a thin syrup, mixed with alcohol 
»(40 pts. of S.G. *82), ether (880 pts.), and am- 
monia (45 pts. of S.G. *935). The mixture is 
occasionally shaken, and after 18 liours it is 
filtered a^.d washed with alcohol-ether. The pp. 
is dried, digested with benzene, dried, and 
weighed. After weighing the base may be ti- 
trated with standard HCl (Tescheraacher a. 
Smith, t7. N, 67, 93, 103, 244; Fliickiger, J, 
1886, 1962 ; Ar. Ph. [3] 27, 721 ; Venturini, G. 
16, 239 ; Stillwell, Am, 8, 307 ; B. ' Williams, 
G. N. 67, 134). 

Another method consists in exhausting 7 g. 
of opium with 110 o.c. of water and 4 g. of 
slaked lime. 60 o.c. of the filtrate are mixed 
with 5 0.0. of 95 p.c. alcohol, 25 c.c. of ether, 
and 3 g. of NH^Cl. After standing for 12 hours 
the ether is filtered off, and another 10 c.c. of 
ether added. The entire liquid is then filtered and 
the morphine collected on the filter determined by 
direct weighing or by titration (Goebel, Gkem. Zeit, 
11, 508). The morphine may also be extracted 
from the opium by baryta-water and ppd. by CO, 
(Von Perger, J, pr, [2] 29, 97). Indeed, a great 
many processes for estimating morphine in 
opium have, from time to time, been proposed 
(GuiUermond, J. Ph, [3] 16, 17; [4] 6, 102; 
Biegel, Jahrb. pr, Pharm. 23, 202 ; Guibourt, 
J. Ph. [3] 41, 97, 177 ; F. Mayer, Am. J. Pharm. 
35, 28 ; Arnoldi, Russ. Zeit, Pharm, 1873, 641; 
Lynn, Amer, J. Pharm. [4] 6, 358 ; G. J, 84, 
612 ; Flewry, J, Ph, [4] 6, 99 ; Schachtrupp, Fr. 
7, 284, 609 ; Merck, A. 18, 79 ; 21, 202 ; 24,46; 
Stein, Ar. Ph. [2] 148, 150 ; G. J. 26, 180 ; J. T. 
Miller, Ph. [3] 2, 466; 0. J. 26, 181; Beveil, 
Monit, Scient. 13, 812 ; J. 1871, 821 ; Kremel, 
G. G. 1887, 1629 ; Adrian a. Gallois, /. Ph. [6] 
16, 193; Schlikum, Ar. Ph. [3] 26, 18; Do|t, 
Ph. [3] 18, 82 ; Plugge, Ar. Ph, [3] 25, 843). 

Methods for separating morphine frotn other 
alkaloids have been given by Dragendorfl {Ph. 
[8] 7. 24), Hager (G. G. 1872, 727), Neubaucr 
[Fr, 9, 134), and others. 

Salts.-B'H013aq : S. 6 in the cold; 100 al 
100® (Regnault, A. Ch, [2] 68, 131 ; A. 26, 24) ; 
4 at 15® (Hesse, A. 179, 190). [a]j =. -94® in a 
2 p.o. solution containing excess (10 mols.) ol 
HCl. Silky fibres (from water).— B'HCl ; S. 
(MeOH) 2 at 16®. Minute prisms (from MeOH). 
The salt B'HCl 8aq is partially rendered anhy* 
drouB by solution in alcohol (Hesse, A« 202, 
161).— B'jajPtCl*; yellow curdy pp., m, aoL 
water (Liebig, A. 26, 46). Decomposed by boil* 
ing water (0. de Ooninck, BZ. [2] 45, 181).— 
B'JS^tClgOaq (Hesse).— B'H01(HgOyy Orys. 
taUine pp. (Hinterberger, A, 77, 201). — 
B'ZnOl, 2aq.— JB'ZnCl,7aq (Graffinghoif, Z. 1865, 
600)!— B'HBr2aq: needles (Scbmdt, B* 10, 
194).— B'H12aq: lonn silky needles mused in 
rosettes; si. sol. cold water (Schmidt, B.^10, 
194).— B'HlSaq (Bauer, Ar. Ph. [B] 5, 286).— 
BHlaq: bair-like needlei (Kuna, Ar. Ph. [9] 
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dlssoiVedTu HIAq. Brown PPm bo}- KUq. £rom 
which it crystallises in nearly black pnsms, sol. 
alcohol and boiling, ether 

J.pr. [2] 2, 437 ; 2. ^ 6. ‘>7^)— ^ ^^HSl im' 
talline pp.^m. sol. alcohol (Groves, C. /. 11» »)7). 
— B'^SO.Saq; [a]„= -100-47 -•%? m a p 
p.o. solution at 22-6° (Hesse). S. 4 m the cold 
(Dott).— B'HC10,2aq: needles (Bodekor, A. 71, 
63)— B'HVO, (Ditte, A. Ch. [6] 13, 237).^ 
B'HCyS >,aq. [100°]. Needles (Dolltus, A. Oo, 

aiA\ Tjr tr 


214).- 


T}/“ Ti PtPiV * croups of minute needles 

iVo. 

S. 60 in the cold (Dott). Tufts of need es v. 
sol. water, ra. sol. alcohol (Merck, “-li l^)- 
B'CH,Cl.CO..H (Florio, J- 1616). 

B'CHCL.C0‘H Jaq. — B'CCla-CO.^H l.Jaq. — 
B utyrate B'CJIA. S. U at 12;; (Decharme, 
/. Ib03, ‘444).— Valerate B'C.HjoOa. Large tu- 
metric crystals (Pasteur, 

2*3 in the cold (Dott).— Lac tat e B C.,H«0, . 
monoclinic crystals. S. 10 at 13; ^Decharme .- 
Trichloro -lactate B C-^ClJIaO^Saq (F.)« 


JLl.aViasavrav-*.-'- — - - - 

Oxalate B',H,Cj0.aq: prisms. S. 


exireineiy sui. j , , , . 

Formed by heating morphme methylo-ohloride 
with Ao,0 at 86® (Hesse). Needles, 
water.-B'Mel. Heated with AgOAo it yields 
the crystalline di-acetyl derivative of a com- 
pound C,.H,.0, [143°] ^bisoher, B. 19, 792).- 
B'Etl iaq. Crystals (B. a. W.). 

Di-yropioiiyl dcTiv ativ B 
C H ^O.H,0),NOs. Formed by heating mor- 
S with propionic anhydride at 85° (Hesse. 

A 222, 207). White amorphous powder, v. e. 
sol. ether, alcohol, and chloroform, si. sol- water. 
FeClj gives no colouration. — ’‘B Hui. 

T># PtfJl 

\a)-Bulyryl der ivative Ox yH, 8(C4H,0)N 0,. 
Formed by boiling morphine (1 P^ ) 
acid (2 pts.) for 6 hours (Beckett a. Wright, O. »/. 
28,10). Crystals (from ether). Gives no colour 
with*FeCU.— B'HCl: more soluble and less 
readily,crystallisablo than t}}° 
the (a)-voetyl derivative.— B jHjl tCl,.-B Etl . 
ainorpnous. 

{&)-Butyryl derivative 
C. II.«(C,H,0)N03. An amorphous base, accom- 
panying the preceding isomeride. Gives a blue 

colour with FcClj,. tt vn V s. 

Di-butyryl derivative C^H^NOs t.e. 
r TT iCj H 0)«NO,. Formed by heating mor- 
phine (l^pt.) with butyric anhydride (2 pts.) for 

3 hours at 140> (B. a. W.). Amorphous. Re- 
solved by boiling water or boiling dilute alcohol 
into butyric acid and butyryl morphine.— 
B'HCl : amorphous. Gives no blue colour with 
Fed,.— B'Etl : amorphous. By boiling mor- 
phine with a mixture of acetic and butyric acids, 
Beckett and Wright obtained a product which 
formed a crystalline double salt with the formula 
(C.,H,.AcNO,)(C„H„(C,H,0)NO.)H.d, 8^. re- 
solved into its components by wa^r. 

Benzoyl derivative C„U„liziNU,. 
Formed by heating morphine with benzoic acid 
a‘ 160° (B. a. W.), and by boiling the di-tonzoyt 
derivative with dilute alcohol. Amorphou^-- 
B'HCl: crystalline; v. si. sol. water. Hot 

coloured by Fed,. _ „ tt u va 

Di-benzoyl derivative 0„il,flJZ,iNiij. 
rift8°_191° cor.l. Formed from morphine and 
Bz O at 130° (B. a. W.) or Bzd at 105° (Wright 
a. Rennie, 0. J. 37, 609 ; Dott a. Stockman, I h. 
[31 18, 231 ; c/. Broockmann a. Polstorll, i>. lOf 
96). Prisms, insol. water, sol. hot alcoho.. 
Gives no colour with FeClq. — B'HCl: amor- 
phous.-B'.H^td..-B'EtI rUq: crystals. 

Acetyl-benzoyl derivative 
C H AcBzNOq. Formed from the (a)-acctyl 
derivative and Bz,0 at 130° (B. a. W.). Crystal, 
line.— B'HCl: amorphotfs; v. sol. ^u‘er.— 
B‘2H,^PtClrt.— B'Etl ^aq : crystal* (from alcohol). 

Succinoxyl derivative , , , .. 

(C„ll„NO,)CO.C,H,.CO,H. Formed by hf ‘>“8 
morphine (1 pt.) with succinic »oid (2 pts.) at 
180° (Beckett a. Wright, 0. J. 28, 689). Sepa- 
rates from alcohol in crystals (containing 4aq) ; 
insol. water and ether. — B'^H^PtCla. 

Mcthylo-iodideOx^nxJAOMel^;^ Formed 
bv warming morphine with Mel and 
(How, C. jf 0, 126 ; A. 88, 888). If Na9Et la 
^tt3Aq, ana exirticuuu ir:?' hnl m sol I also present the product is codeine (Gnmaux, 


4-8 at 12° 

(H)“-tI rl r7t er:-B',C.H.O. 3aq-„ Nodular 
groups of needles, efflorescent at 20 
J- pr. 3, 332). S. 11 in the cold (Dott).— 
B'CH.O.iaq. Tufts of long rectangular 
flattened prisms (A.). — Mellitate L 
minute needles (Karmrodt, A. 81, 171b 
Phenyl acetate B'CH^Ph.CO.JL [92 ]. 
Nitroprusside (Davy, P/i. [3] 11, 7ob). 

Metallic derivatives OijHjsKNOa 2|iaq. 
Obtained in a crystalline state by evaporating a 
Bolution of morphine in KOHAq in a desiccator 
over H,SO, (Chastaing, 

(C,;H,8KN03) AGO, 2aq.— Ba(C,yH,8N03), 3aq . 
white crystalline solid.— Ca(C,7H, 8^03)2 oaq. 

Ca(C,7H,7N03)2 2aq. ^ * vn nh 

(aVAcetyl derivative CpH^AcNOj. Ob- 
tained, together with the (^) modification, by 
boiling morphine (1 pt.) with HO Ac (2 ) ^ 

Beveral hours (Wright, C. J. 27, 1033 ; 
a. Wright, C. P. 28, 315). Crystallises from 
ether, either with aq or in the anhydrous state. 
Gives no colour with FeCl;,. — B'HCl 3aq ; crystals, 

8l. sol. cold water.-B 2H.,PtCl, : amorphous.- 

B'EtI;;aq: crystals (from 85 p.c.alcohd). 

($)^Acetyl derivative ine 

chief product obtained }>?, beating moph^ine 
(1 mol.) with acetic anhydride (1 mol.) at 100 . 
When loss acetic anhydride is used “ 
(C„H„AoNO,)(C„H,.NO,) is obtained (Wright). 
biiorphoua.-B'HCl : amorphous, v. sol. water. 
Readily converted into morphine by boiling 
water, and hence usually gives a blue colour 
with FeCl,. - B'Etl : amorphous. 

(y)-Acelyl derivative C„H,»AoNO,. ao 
companies tlic (fl)-isomeride to (J*® ®*p.® 

p.o. Anhydrous crystals (from ether).— B HV‘ • 
crystallises with difficulty, v. sole. water.— 
B'Etl ijaq: crystals (from 85 P-®- 

Di - acetyl derivative _C„H„Ao,NO,. 
[169°]. Formed by heating morphine vnth excess 
of ke,0 at 86° (Wright; Hesse, A. 222, 20o). 
The product is treated with water and di ute 
KHgAq, and extracted with ether. Colourless 
prisms (from ether) ; v. sol. ^^d ale 

ether. Gives no colour with FeOl,. . i 

boiling water first into the (a)-acetyl oenTS- I 
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formed from the meibvlo- Iodide and Agdi (Hesse, 
JL, 322,207). Long needles. Its aqueous solution 
Is coloured blue by FeCl^. Ac.p forma 
0 „H,^o,NO,MGCl.-(Oi»H„NO,MeCl);^t01,aq. 

Kfi f AyIo-fey<Jroa;ideC,yH,^NOaMeOHoaq. 
Formed from the sulphate and baryta (Broock- 
mann a. Polstorff, B. ]i3, 96). Colourless needles. 
Reduces Agp. 

EthylO‘iodide C„n,oN03ElI Jaq. Formed 
by heating morphine with EtI and alcohol at 
100° (How). Needles (from water). • 

UethyLmorphine o. Codeine. 

Ri'inethyl-morpbine GpHpMcjNO,. Mithyl- 
morphimethinc. [1X8°]. [a]©* — 208‘6° in a 

4 p.c. solution in 97 p.o. alcohol at 16°. Formed 
by heating codeine methylo -iodide (1 mol.) with 
aqueous KOH (1 mol.), adding benzene, and 
shaking with acetic acid. The acid liquid is 
saturated with NaCI, and the hydrochloride of 
di -methyl -morphine then crystallises out. The 
free base is obtained by adding NaOil and ex- 
tracting with ether (Hess, A. 222, 22(t). Prisms; 
ra. sol. ether, v. sol. water and alcohol. Cone. 
HjSO^ gives a bluish -violet colour. Cone. HNO, 
forms a yellow solution. 

Salts. — B'HC12aq. S. 9*2 at 18°.— 
B'jH.^PtCl„aq. 

Methylo - hydroxide 

’‘CijHjjMo.^NOsMeOH. Formed from the iodide 
and moist Ag.p (Knorr, B. 22, 181). Thick 
syrup. Split up at 160° into NMej and the 
plionanthrcno derivative C,,H,EtO.,. Ao^O at 
160°-200^ forms acetyl* me thyl-dioxyphenan- j 
threne C,4Hs(OMe)(OAc), dimethylamine, and 
di-methyl-oxyethyhamine NMe.^.CHj.CHaOH 
(Fischer a. Von Gcrichten, B. 19, 794). 

(a)-MethylO'iodide ,H, jMc^N 0,MeI ^aq. 
Formed from di-methyl-morphine and Mel dis- 
solved in alcohol (Hesse, A* 222, 225). Prisms : 
V. sol. hot water. 

(p)-Mcthylo - iodide 0„H,TMeaN0sMeI. 
Obtained by adding KOH to a solution of the 
(o)-isomeride, allowing the oily pp. to crystallise, 
and adding KI to the mother-liquor (Hesse, A, 
222, 227). Crystals. 

{ayMethijlo - chloride 
C,;H„MoaNO;,McCi Jaq. Obtained from the (a) - 
mcthylo-iodide by treatment with AgCl. With 
AcjO it forms C,jHmAcMe.^N03 2^aq crystallising 
in needles ; v. sol. hot water and alcohol. — 
(B'MeCljaPtCl^Saq. 

{$)-Methy lo -chloride jMe-^NOaMeCl. 
Formed from the (i3)-methylo-iodide and AgCl. 
Forms a neutral sulphate and a platinochloride. 

Acetyl derivative O^HjaAcMeaNO,. 
[66°]. Formed from di-methyl-morphine and 
AcgO at 85° (Hesse^il. 222, 223). Y. sol. alcohol 
and ether, m. sol. water, insol. EOHAq. Gives 
a blue colour with cone. H3SO4. — B'HCl^aq. — 
B'ja^tCl«4aq.—B'HNO,8aq.— B',H,SO,ftaq. 

Ethyl-morphine CpHigEtNO,. Codethyline, 
[83°]. S. 2 J at 100°. Formed by heating 
morphine (1 mol.) with NaOEt (1 mol.), alcohol, 
and EtI (Grim%ux, 0. R. 92, 1140, 1228 ; A. Oh, 
[5] 27, 278). Hard brilliant laminm (containing 
aq); v. sol. alcohol and ether, m. sol. watar. 
Ppd. from solutions of its salts by KOH and 
Ka.CO„ but not bv NHaAq. Gives a blue colour 
with HjSOa containing FeCl,.— : groups 
ol idender needles.— (OifBuiEtNOJMel. Hard* 


bulky crystals, oonyerted by moist Ag-^O into a 
tertmry base [182°]. 

Di- ethyl -morphine KCt^HifEt^NOa. The 
iodide of this base appears to be formed by heat- 
ing morphine with NaOH (1 mol.) and EtI (2 
mols.). It is crystalline, and is converted by suc- 
cessive treatment with and Mel into 

CijHijHtjNOaMel, which crystallises from alco- 
hol, and is converted by Ag^O into an hydroxide 
which is split up on distillation into NMeEtPr 
and a derivative of phenanthraquinone C,4H,EtO, 
(Gerichten a. SohrStter, B. 16, 2182). 

Ethyleue-di-morphine C3H4(C,,H,gN03)a. Di* 
codethive. Dicodethylene, Prepared by boiling 
morphine with alcoholic soda and ethylene 
bromide (Grimaux, C. H. 93, 67 ; A. Qh, [6] 27, 
281). White needles (from alcohol), insol. ether, 
V. sol. alcohol. Blackens when heated, and de- 
composes above 200°. With and FeCl, it 

gives a blue colouration. — * B'lljjCl.^. I.T‘i rd prisms, 

Morphinyl-sulphurio acid 
C„H,g(0S0aH)N05j 2aq. Morphine sulph&nio 
acid. Formed by shaking morphine (20 g.) with 
KOH (8g.), water (25 c.o.), and K.S3O, (16 g.) 
(StolnixoH, H, 8, 242). Silvery needles (from 
water), not decomposed at 160° : v. si. sol. coU 
water, alcohol, and ether. Hot dilute HClAq 
hydrolyses it to morphine and H.^SO^. Does not 
give a blue colour with Fed,. Hot cone. II BO* 
gives a rose colour, changing to violet. Less 
poisonous than morphine, producing tetanus. 

Nitroso-morphine C,rH,8(N0)N03 aq. Formed 
by passing nitrous acid gas into morphine sus- 
pended in water (E. L. Mayer, B, 4, 121). Bed- 
dish-yellow powder, turned black by FeClj. 

Trimorphine (C,jH,,N03)3. Formed by healing 
morphine (30 g.) with H .RO4 (30 c.o.) and water 
(30 O.O.) at 100° (Wright, C. J, 26, 220). Formed 
also by heating morphine (1 pt.) with dry oxalic 
acid (3 pts.) at 145° (Beckett a. Wright, C. d, 28, 
C98). Amorphous, sol. ether. Gives a purple 
colour with FeCl,.— B'^HaCl;,. Amorphous. Con- 
verted by cone, hydrochloric acid at 100° into 
OjoiH.jgd^NgO.^OHd, a brittle gum. 

Tetramorphine (C„H,uN03)4. Formed, to- 
gether with trimorphine, by heating morphine 
with dilute H 3 SO 4 at 100°-140° (Wright, C. J, 
26, 220). Amorphous. On heating with HClAq 
it forms the salt (C„H,pNO,)g(HCl)g (?). On 
adding HCl to an aqueous solution of tetra- 
morphine a flooculent pp. of (Oi^HibNOsHCI)^ ii 
got.-(0„H„NO.h2H,SO,. SuIp^o.»ori>At£«. 
Obtained by heating morphine with dilute xl^oOi 
at 160° (Arppe, A. 55, 96 ; Matthiessen a. Wright, 
Pn 17, 466 ; Wright, C. J- 26, 220). 

Apomorpbine 0,^„NO,. Formed by heating 
morphine or codeine with HClAq at 146° lot 2 
or 3 hours (Matthiessen a. Wright, Pr. 17, 466). 
Formed also by heating morphine with aqueous 
phosphoric acid till the temperature reaches 
186° (Wright, 0. J- 26, 662). It is also one of 
•the products when morphine is heated with 
aqueous ZnClj for 20 minutes at 126° (Mayey a. 
Wright, 0. 26, 211). Amorphous mass, which 

turns green in moist air. SI. sol. water, espe- 
cially if it contains CO*; sol. alcohol, ether, and 
chloroform. Emetic ; *02 g. of the hydrochloride 
being sufficient to produce vomiting. A solution 
of apomorphine hydrochloride gives with caustic 
^alis a white pp., quickly becoming black; 
with Ra,CO, a white pp., turning gmn; with 
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a tllood^red colour ; with FeCl| an ame- 
thyst colour ; with an orange pp. ; .with 

K1 an amorphous pp., quickly becoming green ; 
, and with platinio chloride a yellow pp., decom- 
posing on warming, ^t reduces AgNO^. AcCl 
yields a mono-acetyl derivative (Danckwortt, 
Ar. Ph, 228, 572).-B'HCl : crystals, si. sol. cold 
water. 

Polymeride of apoihorphlne 0,s^,a,NgO„ (?). 
Formed, together with apomorphine and 
several bases, which form the hydrochlorides 
C,.gHH,ClNgO«H,Clg(?), CggHggNAH.Cl, (?),and 
Cj^HjjClNjOjHaCl, (?) oy heating morphine with 
aqueous ZnOla. It forms a hydr^chlorid6 
insol. alcohol (Mayer a. Wright). 

Diapotetraxnorphine OjjgHi^NgOa. Formed, 
together with apomorphine, by heating morphine 
with aqueous phosphoric acid (Wright). ' Amor- 
phous, rapidly darkening in air. Evaporation 
with "conO. hydrochloric acid converts it into 
0„uHnaClj,Ng0ag8HCl. Evaporation with HIAq 
ana phosphorus yields the corresponding 
JaN»0.^8HI (Wright). 

Pseudomorphine C„H„NO,liaq or 
OggH^NgOgSaq (Hesse, A. 235,220). Dehydro^ 
morphine. Oxyaimorphine. Oxytnorphinc. Di- 
morphine. Discovered by Pelletier (1832) in Le- 
vant opium. Occurs in morphine hydrochloride 
made by Gregory’s method (Hesse, A. 141, 87). 

Formation. — 1. By heating a solution of 
morphine hydrochloride with AgNO, at 60® 
(Schiitzenberger, Bl. [2] 4, 176).— 2. By oxidising 
morphine with EMn04, potassium nitrite, or 
KgFeCyg, or by exposing its ammoniacal solution 
to the air (Polstorff, B. 13, 86 ; cf. Pelletier, A. 
16, 49). 

Pr(mcr<ies.— White, miorocryslalline powder 
(from NHjAq), in sol. water, alcohol, ether, and 
chloroform, sol. KOHAq and NH,Aq, v. e. sol. 
alcoholic EH,. Lsevorotatory (Hesse, A. 176, 
195). Decomposed by heat without melting. It 
is not affected by reducing agents. It is tasteless 
and not poisonous. 

Colour-tests.— 1. When evaporated with di- 
lute H3SO4 until fumes of H^S04 appear it be- 
comes bluish-green, and, on adding water, rose- 
re4; if HNO, or dilute NaNO^be now added the 
colour changes to deep violet. Under similar 
oircumstances morphia gives a rose-red colour, 
turned brownish-red by water, and raspberry-red 
byHNOg (Donath, J. pr. [2] 33, 660).— 2. Re- 
sembles morphia in its reaction with FeCl,, with 
molybdic acid in H2SO4 (FrShde’s reagent), with 
HNOj, and with HIO,. For the reaction with 
iodic acid HC51 must bo absent. NH4CI inter- 
feres with these tests.— 3. Conc.H2S04 forms an 
olive-green colour. — 4. Ck>nc. HNO, gives an in- 
tense orange-red colour, changing to yeUow. — 
5. A mixture of equal parts of cane-sugar and 
pseudomorphine is coloured by H2SO4 blue, 
changing to dark green (Hesse, A. 284, 256). 

Sal 1 8 . — ^B'HCI aq. Minute needlesu S. 1*4 
at 20®. Wo- --103® 13'. — B'H012aq.-- 
B'HClSaq. — B'HCaiaq. — B'H016aq.— 
B'HOlSaq. — B'APtCl 48 aq. — B'HIaq.— 
B'Hy 8044 aq: smaU colourless needles; sL soL 
cold water (Polstorff). — B'H 2 S 046 aq: laminsa. 
8.2*87 at 20 ®.-B'AOr*O, 6 aq: crystalline pp. 
8 . *1 at 18 ®.— B'A 0 , 046 aq. 8 . *06 at 2(rt— 
B'AC 2048 aq. — Tartrate 

Jl4/0.6aq. 8. 2*4 at 18®. 


Acetyl derivaUv$0„'BiJi.G^Op [276®1. 
Formed by heating pseudomoiphine (1 pt.) with 
ACjO (2 pts.) at 120® (Hesse, A. 222, 236; 234, 
258). Crystallises from ether in prisms (con- 
taining 4 aq). V. e. sol. dcohol, m. sol. ether 
and chloroform. When mixed with cane-sugar 
and dissolved in cone. H2SO4 dt gives a dark- 
green colour. If the H2SO4 contain F62(S04)y 
the colour is at first blue.— B'^H-PtCljOaq. 

Methylo • iodide 0„H„NO,Mel 2aq. 
Formed by the action of HI on the crystalline 
body (C„Hj,NOj)2Me(OH)MeI, which is prepared 
by oxidising morphine methylo-iodide with alka- 
line KjFeCya (Polstorff, B. 13, 93) . Small prisms. 

Methylo - hydroxide 
CijH^NOaMefOH) 3^aq. Prepared by the action 
of moist Ag.p on the iodide or of baryta on the 
sulphate. Crystalline ; v. sol. water, insol. alcohol. 

Methylo - sulphate 

(0„H,..N0a)gMe2S04 4aq. Obtained by ppg. a 
solution pf the oxyiodide with Ag2S04. Leaflets; 
V. sol. hoUwater. 

MOBPHOTHEBAlNE v. TnEBAiNS. 

MOBPHOTROPY. This term is applied to 
the relations between the crystalline form and 
the composition of those bodies which are chemi- 
cally similar, and which are derived from the 
same parent body ; v. this vol. p. 89. 

MORRHUIC ACID CJIjaNO, i.e. 

Oxy. propyl. 

pyridine dihydride carboxylic add Occurs 
in cod -liver oil in a combinaticn with glycerin 
and phosphoric acid, from which it is readily set 
free by acids and alkalis. Obtained by extract- 
ing the oil with dilute (35 p.o.) alcohol con- 
taining 5 p.o. of HCl (Gautier a. Mourgues, 
C. B. 107, 740). Square flattened prisms or 
large lanceolate plates; insol. cold, sol. hot, 
water ; v. sol. alcohol, ether, and alkalis. The 
solutions have a disagreeable aromatic odour. 
(Gautier, JBZ. [3] 2, 233). Morrhuic acid decom- 
poses carbonates. A solution of the potassium 
salt gives pps. with lead acetate and AgNO,, but 
not with cupric acetate. The silver salt is readily 
reduced, even in the cold. Morrhuic acid forma 
a crystalline platinochloride, an amorphous 
aurochloride, and a hydrochloride which is de- 
composed by boiling water. On distilling with 
lime it yields a basic oil which forms a crystal- 
line methylo-iodide. Potassium morrhuate is 
oxidised by KMn04 to an acid which ppts. cupric 
acetate, and appears to be a pyridine derivative. 

MORBHUINE An alkaloid oc- 

curring, together with aselline 02,iH32N4, in cod- 
liver oil (Gautier a. Mourgues, Bl. [3] 2, 228 ; 
C. A 107,626). Thick oil, smelling like syringa; 
V. si. sol. water, v. sol. alcohol and ether. Lighter 
than water. Ppts. copper salts. Strongly alkaline. 
It forms a very deliquescent hydrochloride 
crystallising in groups of needles, a crystalline 
platinochloride and a yellow anro- 
ohloridt.. Morrhuine constitutes one-third 
of the total bases in the oil, and is a diaphoretic 
and diuretic. « 

XOKTABS V. Cbicemts, in Diotionabt of Ap- 

*FLIE1> ClfXmSTBT. 

MOSAIC GOLD. An alloy of On and Zn in 
equal parts ; o. Coppxb, azIiOVS of, vol. ii.p. 264; 
o. also Diotionabt of Appubd Oanogait 
MVOSDIV 0 . 
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XUOXO AOXB OflA 

CO^.OH(OH).OH(OH).CH^H).CH(Oii).CO,H. 
MoLw. 210. [206°-.216®] (K. a. T.). 8. -33 at 
14® ; 17 at 100°. Formed by the oxidation of 
milk'SUgar, galactosoi melitose, dulcite, gum 
arabio, gum tragaoanth, and plant muous with 
dilute nitric acid (Saheele, Opiiscul. 2, III; 
Laugier, A, Ch, 41, 70; Berzelius, A, Ch. 92, 141; 
04, 6; 96, 81; Malaguti, A. Ch. [2] 60, 195 ; 
63, 86 ; Liebig a. Pelouze, A, 19, 258 ; Liebig, .4. 
9, 24 ; 26, 160 ; Hagen, P. 71, 631 ; A. 64, 347 ;• 
Johnson, A, 94,226; Schwanert, A. 116, 257; ' 
Tollens,ri.249,220). 

Preparation.— 1. Milk-sugar (1 pt.) is heated 
with HNO, (2 pts. of S.G. 1*4) and water (2 pts.) 
until red fumes appear. The flame is then re- 
moved until the reaction has abated. The liquid 
is then evaporated, a further quantity (J pt.) of 
HNO, being added during the evaporation. The 
product is washed with water and dried /Klink- 
hardt, J. pr. [2j 26, 43). The yield is 36 p.o. ; 
cf. Guckelberger, A. 74, 348. — 2» Coarsely 
powdered milk-sugar (100 g.) is heated with 
HNO, (1200 c.Q. of S.G. 1*16) in a basin on a 
water-bath until the volume is greatly reduced 
(to 160 or 200 o.c.). After cooling, water (200 c.c.) 
is added, and after some days the mucic acid is 
filtered off and washed with water (500 c.o.). 
The yield is good (40 g.). When galactose is 
treated in the same way the yield is 77 p.o. 
(Kent a. Tollens, A. 227, 221). 

Properties.— Colourless tables; si. sol. cold 
water, insol. alcohol. It does not reduce Fehling’s 
solution. 

Reactions. — 1. When boiled with water it 
changes to the isomeric paramuoic acid. — 
2. When heated with water at 180° it yields 
pyromucic acid. —8. On dry distillation it yields 
CO,, pyromucic acid, and some diphenylene- 
oxide. When cautiously heated at 280° it forms 
a small quantity of de-hydro-mucic acid 
0Ji^0{C02R)2 which condenses on the neck of 
the retort as small crystals.— 4. Boiling nitric 
acid oxidises it to oxalic and racemic acids. — 
6. On oxidation with H^SO^ and MnO, formic 
acid is given off. — 6. Potash-fusion yields acetic 
and oxalic acids.— 7. HIAq and phosphorus at 
140° forms some adipic acid (Crum Brown, A. 
126, 19), and diphenylene-oxido (Heinzelmann, 
A. 193, 186).— 8. PClj forms di-cnloro-muconic 
chloride C^ll^Cl^O, (Lids-Bodart, A, 100, 326; 
Bode a. Wicholhaus, A. 132, 95). — 9. When 
allowed to ferment for 9 months it yields alcohol 
and acetic, butyric, and traces of lactic acids 
(B6champ, Dl. [3] 3, 770).— 10. Ba^S at 206° 
forms thiophene (/3)>carboxylio acid.— 11. Fum< 
ing HOlAq (or HBrAq) at 100°-160° forrgs de- 
hydromucic acid. • 

Salts. — (NH4),A'': flat four-sided prisms 

g rom water), si. sol. cold, v. sol. hot, ^ water. 

ecomposed at 220°-240° into pyrrole, pyrrole 
carboxylic amide, NH,, and CO,. — NH4HA'' aq : 
needles or thin prisms. More soluble in water 
than the normal salt.— Na,A'' 4^aq : transparent 
triclinic crystak. — Na,A''^aq: wlute powder. — 
NaHA^' 8|aq : prisms. — E,A'' Aaq : granules. 
B. 12*5. Insol. alcohol.— KA''2aq (Schmidt A. 
Oobenzl, P. lit 601).— KHA'^ aq : decomposes at 
160° -180° into 00« and pyromucate.— BaA^' 14aq 
(dri^ at 100°).-OaA^'liaq.-MgA'2aq (at 
l00°),-PbA^aq: whit# pp.-P^O;0*O,s ob- 


tained by ppg. amflionfum mucate with basic 
lead acetate.— CuA"aq (dried at 100°): bluish- 
white pp.— FeA"2aq (aried at 100°): yellow 
powder.-K(SbO)A".— Na(SbO)A"(driedatl00°). 
Obtained by dissolving ^bjO, in NaHA". Amor- 
phous (Klein, G. B. 97, 1437).— AgjjA" (dried at 
100°) : ^white pp.— M ethylamine salt. De- 
composed by distillation into methyl -pyrrole 
and methyl-pyrrole carboxylic methylamide. — 
Ethylamine salt. Decomposed by distilla- 
tion into ethyl.pyrrole, ethyl-pyrrole dicarboxy- 
lic diethylamide, and ethyl-pyrrole carboxylic 
cthylamide (Bell, B. 10, 1866) . — D iethylamlne 
salt. Decomposed by heat giving off NHEt,. — 
Aniline salt (OaHjNljH^A". Insol. boiling 
alcohol, sol. boiling water (Kotinitz, J. pr. [2] 6, 
138). Decomposed on distillation into phenyl- 
pyrroldl CO,, aniline, and H^O. On heating with 
water it forma mucic anilide. 

Methyl ether Laminaa or flattened 

six-sided prisms (from water), v. sol. hot water, 
V. si. sol. hot alcohol. Decomposes at 165". 

Mono-ethyl ether EtHA". Formed by 
boiling EtjjA'' with alcohol (Limpricht, A. 165, 
255). Crystals (containing 3aq) ; sol. water and 
alcohol. Melts oelow 100°. — NH,EtA". 

Di-ethyl ether Et,A". [158°]. 8. 2*3 at 
20°. 8. (alcohol of S.G. *814) *64 at 15*5°. 
Formed by heating mucic acid (Ipt.) with 
HjSO, (4 pts.) till it turns black, leaving it to 
cool, and adding alcohol (4 pts.) (Malaguti, A. Ch. 
[2] 63, 86). Crystals (from boiling alcohol). 
Limpricht was not able to obtain this ether by 
the action of alcohol and HCl on mucic acid. 
Mucic ether is reduced by sodium-amalgam to 
an acid which strongly reduces Fehling’s solu- 
tion, and which may be readily re-oxidised to 
mucic acid (E. Fischer, B. 28, 937). 

Isoamyl ether (05H,,)HA''. Needles. 

Amide OaH^Oe(NHj,. Mucamide. S.G. 
1*689. Formed from the normal ether and am- 
monia (Malaguti, C. B. 22, 854). Formed also 
by the action of ammonia on tetra-acetyl-mucic 
amide (Buhemann, B. 20, 3366). Minute crys- 
tals (from water), v. si. sol. boiling water, insol. 
alconol and ether. Converted by water at 140° 
into ammonium mucate. On dry distillatiqn it 
yields pyrrole carboxylic amide, paracyanogen, 
and a little pyromucic acid. 

i4ntHeffiC„H„Oa(NHPh),. Formed by heat- 
ing the aniline salt at 120°, or the ether with 
excess of aniline (Kottnitz). Plates, insol. water, 
alcohol, and dilate acids. 

o-Toluide C«H,0,(NHC,H,),, Formed Uke 
the preceding (K.). Plates. 

Tetra-acetyl derivative 
C4H,(OAc),(CO,H),. [266° cor.]. Formed by 

boiling mucic acid with AC2O and ZnCl, (Ma- 
quenne, Bl. [2] 48, 720). Efflorescent ne^ea 
(containing 2aq), si. sol. water, v. sol. alcohol. 

Ethyl ether of the tetra-acetyl deri- 
VatiWk O.H,{OAo),(CO,Et),. [m®]. S. (95 

p.o. alcohol) *4 at 17°. Formed by heating 
mucic ether with AcCl at 100° (Werigo, A, 129, 
195). Needles, si. sol. ether, t. sol. boiling 
alcohol, V. si. sol. boiling water. 

' Di-phenyl-hydranide 
04H4(0H)4(C0.N,H^h),. [240°], Formed by 

heating mucic acid with phenyl-hydralrine 
hydrochloride and NaOAo on the water-bath 
(BOlow, A. 286, 196; Maquenne, Bl. 48, 
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722). Pale-yellow plates (from phenyl-hydrazine), I 
V. si. sol. water, alcohol, and ether. OrystaMises ' 
unaltered from alcoholio potash. | 

Paramncio acid. S. 1'86 in the cold ; 5*8 at I 
100'’. Formed by evaporating an aqueous solu- 
tion of mucic acid to dryness, dissolving the 
residue in alcohol, and allowing the alcoholic 
solution to evaporate in the air (Malaguti, A. 15, 
179). Crystalline ; more soluble in water than 
mucio acid. On rocrystallisation from hot water 
it changes into mucic acid. Paramucates, with 
the exception of the normal ammonium salt, are 
more soluble than the corresponding raucates, 
but their boiling solutions deposit muettes. 

Behydromucio acid 

Formation. — 1. By heating mucio acid in 
sealed tubes with HBrAq (saturated at O'’) at 
100® for two days. The product may'oe crys- 
tallised from water and separated from unaltered 
muoib ac^id by crystallisation of the Ba salt 
(Heinzelmann, A. 193, 184). — 2. By heating 
mucic acid with fuming HClAq at 146° (Seelig, : 
B. 12, 1083). — 3. In small quantity by heating 
mucic acid at 180° (IClinkhardt).— 4. By heating 
hydrogen potassium saccharate with cone. HClAq 
at 160° (Sohst a. Tollens, A. 245, 19). 

Preparation. — Mucic acid (1 pt.), cone. HOI 
(1 pt.), ajod cone. HBr (Ipt.) are heated 8 hours 
at 160^ in sealed tubes. The solid contents of 
the tubes are collected and distilled with steam. 
If this steam be condensed it is found to contain 
di-phenylene oxide. The residue is neutralised 
by ammonia, filtered, and mixed with HCl. The 
debydro-mucic acid is then ppd. Yield 20 p.c. 
(Klinkhardt, J. pr, 133, 44). 

Prqperfifis.— I’lates (from alcohol) or needles 
(from hot water). Does not melt at 320°. V. 
al. sol. cold water, alcohol, and ether. May be 
sublimed. 

lieactions. — 1. FeClj produces, especially on 
warming, in a solution of debydro-mucic acid, a 
transparent gelatinous pp. This result is pre- 
vented by the presence of other acids. — 2. 
Bromine water converts it into fumaric acid, 
the reaction being C^Hj<0(C0aH).^-h3Brj + 3Hj0 
» C2H2 {CO.jH)._; t fcOj + 6HBr.— 3, A mixture 
of* HNO3 and ILSO, converts it into nitro- 
pyromucio acid (g. v,). — 4. Sodium-ainalgavi 
reduces it to two acids of the formula C^H^jOj, 
melting at 146° and 173° (Graebe a. Bungener, 
B. 12, 1079). The (a), acid [146°] crystallises 
in thin plates and forms the crystalline salts 1 
CaA"3jaq, BaA'^4Jaq, and Ag.A."Aaq. The 
(jB)- acid [173°] forms large crystals (containing I 
aq) and the salts CaA^lAaq (amorphous), 
BaA'' IJaq (needles) and Ag^A".— 6. On dry dis- 
HUation it splits up into CO, and pyromucio 
acid (g. v.). 

Salts.— BaA"2Aaq.—BaA"6aq. Sol. water. 
— CaA"8aq.— Ag^A'' : white pp., decomposed by 
boiling water. « 

Ethyl ether [47°]. 

Chloride 0^0(0001)2. [80°]. (o. 246°). 
From FClft on the acid (Klinkhardt, J. pr. 133, 
46 ). Smells like FOCI,. Sol. ether, alcohol, 
and OHCI3. At 100° it sublimes forming flat ^ 
needles. Boiling water reconverts it into de- 
hydro-mucic acid. 

Amide C4H,0(C0NH2),. Formed by the 
action o! KH, on an ethereal solution of the 
(Chloride. Slender needles (from water). Hearljr 
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I insol. cold water, alcohol, and ether. Docs not 
' melt below 240°. 

I MUCILAGE. The gum ofplants from which it 
! is obtained by steeping these inhot water, which 
on cooling forms a jelly. When linseed mucilage 
is strained through linen, and the filtrate mix^ 
with alcohol and HClAq, a pp. is obtained which 
after washing with alcohol and ether has the 
composition OaHjoOj (Schmidt, A. 61, 60 ; Frank, 
J.pr. 95, 484 ; Nageli a. Cramer, Pharm, Cent. 
1856, 426; Kirchner a. Tollens, A. 176, 216). 
Brittle gum, resembling bassorin (g.v.), sol. cold 
water, insol. alcohol. Dextrogyrate. Insoluble 
in ammoniacal cupric oxide. Boiling dilute 
H2SO4 partially converts it into glucose. 

Quince-mucilage is coloured blue by iodine, 
and gives no mucic acid on oxidation with nitric 
acid. Boiling dilute HjSO^ yields a mixture 0! 
cellulose, gum, and sugar. The mucilage from 
salep \Orchis mascula^, from Tamariitdus in- 
dica, from some other plants, is also turned 
; blue by iodine (v. Starch). Quince-mucilage 
yields furfuraldchyde on distillation with dilute 
H^SO^, indicating the presence of arabinose or 
xylose. It contains neither glucose nor galactose, 
since neither saccharic nor mucic acid is formed 
on oxidation. 

Salep mucilage yields no furfuraldchyde on 
distillation with dilute H^SO^ ; but on oxidation 
it yields saccharic (but not mucic) acid. It con- 
tains glucose and mannose, but no galactose or 
arabinose (Gans a. Tollens, A. 249, 245). 

MUCIN V. pROTEins, Appendix C. 

MUCOBKOMIC ACID GABr^O, i.e. 
CHO.CBr:CBr.CO.H. Seini- aldehyde of dt- 
bramo-maletc acid. [121°]. Formed by adding 
bromine to pyromucio acid covered with a little 
water without cooling. The product is boiled 
and evaporated, the yield being 70 p.c. of the 
theoretical (Schmelz a. Beilstein, A. Suppl. 3, 
276; Jackson a. Hill, B. 11, 1671 ; Am. 3, 41). 
Formed also from (/37)-di-bromo-pyromucio acid 
and hot dilute HNO, (Hill a. Sanger, A. 232, 89) 
and by oxidation of di-bromo-maleic aldehyde. 

Properties.— White plates, v. sol. alcohol, 
ether, and hot water, v. si. sol. cold water. Bed- 
dens litmus and decomposes carbonates, but its 
salts are very unstable. 

Beaciions.—l. When heated it partially 
sublimes, and the rest decomposes into HBr, di- 
bromo-maleic acid, and CO.^ (Hill, Afn. 3, 106). — 
2. Boiling baryta-water forms CO.^, bromo-oce- 
tylene, malonic acid, and formic acid (Jackson 
a. Hill, B. 11, 289). Cold baryta-water forma 
HBr and bromo-male'ic acid. A cold paste of 
baryta and water forms bromo-propiolic acid and 
/3-df bromo- acrylic acid. Baryta-water at 0° 
forms mucoxybromic acid' (g. 1?.).— 8. Bromine* 
water forms di-bromo-malcic acid (Hill, B. 18, 

By heating with water and bromine (S 
mols.) in scaled tubes at 125° it is converted into 
penta- and hexa-bromo-ethane, di-bromo-maleio 
acid, and tetra-bromo-butyrio acid (Limpricht, 
A. 166, 293). Bromine (1 at.) at 146° forms di- 
bromo-maleic acid, mucobromyl bromide, and a 
^ little dibromo-Buccinio acid.— 4. FBr, forms the 
bromide {v. infra).--5. Phenol (26 g.) dissolved 
in water (30 g.) containing KOH (17*6 g.) con- 
verts mucobromio acid (20 g.) into ‘phenoxy- 
mucobromic ’ acid 0,|H,Br04, which orystallisei 
from water in prisms (106^. Fhenoxy-mueo* 
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btomlo acid forms the crystalline salts EA' and 
BaA^a 3aq, and is converted by Ag^O in hot water 
into phenoxy-bromo-maleio acid OjpH^rOj, 
which crystallises in slender needles [104®]» and 
forms a crystalline silver salt Ag.A" (Hill a. 
Stevens, Am, 6 , 188).— 6. Moist Ag^O oxidises it 
to di-bromo-maleic acid. Nitric acid acts in 
like manner.— 7. Alcoholic potassium nitrite 
forms a pp. of K^CaHNsO,, v. sol. cold water, 
converted by hot water into CO^, HCy, HNO^, 
and KCsH.^NO^. Bromine in CS^ converts thft 
salt K; 403 HN 30 , into CgHBrjNaOj (Hill a. Sanger, 

B. 15, 1906).-8. KNOa at 60° forms the acid 
G..,H 3 N 0 ^, wnioh forms the crystalline salts 
NaA' aq, KA' aq, CaA'g 4aq, BaA^, PbA'g 4aq, 
CuA a, and AgA'. 

Salts.—BaA',: white plates, sol. cold water 
and alcohol. — AgA': felted needles, insol. water. 

Etkyl ether EtA'. [51°]. (256°-2G0°). 

Formed from the acid, alcohol, and H 2 SO 4 . 
Large monoclinic crystals with aromatic odour. 
KNOj converts it into crystalline CaH^ENOa. 

Mucobromic acetic anhydride 
C 4 HBraOa.O Ac. [54°J. Formed by heating mu- 
cobroinic acid with AcCl at 120°. Long needles, 
v. e. sol. alcohol, ether, and chloroform. 

Bromide C^HBr-jOj. [ 66 °]. Obtained by 
heating mucobromic acid (1 pt.) with PBr^ (4 
pts.) at 115°. Small slender prisms (from al- 
cohol), sol. alcohol, ether, benzene, chloroform, 
and CSj,. Boiling water slowly reconverts it into 
mucobromic acid. 

MUCOCHLOEIC ACID C^n.Cl.O, t.e. 
CIIO.CCl:CCl.CO,Hor CH 0 .CCl 3 .C,C 03 H. Semi, 
aldehyde of di-chloro-maleXc acid, [125°]. 
Formed by passing chlorine into a solution of 
pyromucic acid (1 pt.) in water (10 pts.) at 0 ° in 
presence of iodine, the yield being 40 p.c. of the 
theoretical (Beilstein a. Schmelz, A, Suppl, S, 
276 ; Bennett a. Hill, B, 12, 655). Plates, v. 
sol. hot water, alcohol, and ether, insol. ligroin 
and CS 3 . Split up by alkalis, even in the cold, 
into di-chloro-acrylic acid and formic acid. 

MUCONIC ACID (of Limprioht) 0 ,H .04 U. 

COjH.CH,.C<®q [100°-l-25“]. Formed 

by adding silver oxide to a hot solution of di- 
bromo-adipic acid [175°-190°] (formed by adding 
bromine to a warm solution of hydromuconic 
acid in HO Ac), and decomposing the resulting 
silver salt with HCl or H^S (Limpricht, A, 165, 
274). Large crystals, v. sol. water, alcohol, and 
ether. Boiling baryta-water decomposes it into 
GO^ acetic acid, succinic acid, and another acid. 

Salts. — BaA',4aq : nodules, v. sol. water. 

Muconic acid CO 3 H. 0 H;CH.CH:CH^O 3 H. 
[above ?G0°]. S.*02 at 16°. Formed by the 
action of alcoholic potash on jSy-di-bromo-adipio 
acid (Bupe, A, 256, 22 ; Buhemann a. Bl^kman, 

C. J, 57, 873). Branching white needles, si. sol. 

hot water, m. sol. hot alcohol and HOAo. Gom- 
pletely decomposed by KMn 04 in presence of 
Na,CO|. Gombines with bromine forming the 
acid C 03 H.CHBr.CHBr.CHBr.CHBr.CO,H. [ 0 . 
260°]. Sodium-amalgam reduces to hydro- 
muconic acid [196°]. * 

Salts.— E, A'': transparent plates, T. sol. 
water, insol. alcohol.— BaA^—PbA^—Ag^A": 
curdy white pp. The cupric salt is a bluish- 
fiprsca heavy amorphous pp. * 


Methyl ether [164°]. Fan-shaped 

groups of needles. 

Ethyl ether [64°]. Plates (!rom 

dilute alcohol). 

Di-chloro-muconio , acid G.H 4 CLO 4 i,e, 
C0,H.CH:CCI.CC1:CH.<30,H. S. 10 at 100 °. 
Obtained by heating mucic acid or saoohario acid 
with FCI 4 and decomposing the resulting chloride 
with water (Li^s-Bodart, A, 100, 825 ; Bode, A, 
132, 95 ; Bell, B, 12 , 1272 ; Limpricht, A, 166, 
253 ; Bupe, A. 256, 6). Long needles (containing 
2 aq), v. si. sol. cold water, v. sol. alcohol, m. sol. 
ether. Not decomposed by boiling aqueous 
alkalis-' 

Reactions. — 1. Reduced by sodium-amalgam 
to two acids of the formula O^HgO,, one of which 
melts at 195°, and yields malonic acid on oxi- 
datioit ; the other melts at 169°, and yields suo- 
cinio acid on oxidation. Boiling with sodium- 
amalgam reduces it to adipic ac\d [i48°]. — 
2. Alcoholic potash at 190°-200° forms oxalic 
and acetic acids. 

Salts. — The Ba and Ca salts are m. soL 
water. — AgjA" : insoluble pp. 

Methyl ether [156°]. Pearly plates, 

V. sol. ether, hot alcohol, and HOAo. 

Ethyl ether [96°]. From the 

chloride and alcohol (Wichelhaus, A, 135, 251 ; 
Bell, B. 12, 1273). Prisms. 

Chloride C„H 3 Cl 402 . Formed by the action 
of PGI 5 (6 mols.) on muoio acid (1 mol.). Large 
crystals (from GS^), decomposed by moist air. 

A^i'-Hydromuconio acid 0^04 i,e, 
CO.,H.CH 2 .CH:CH.OH 2 .COjH. [196°]. S. *68 
at i5°. Formed by reducing di-chloro-mnconio 
acid with sodium amalgam or with zinc-dust 
and acetic acid. White needles or prisms. Gon- 
verted by boiling NaOHAq into the isomerio 
acid [169°]. Oxidised by KMn 04 to oxalib and 
acetic acids. Its Ba and Ca salts are less soluble 
in hot than in cold water. Bromine added to 
its aqueous solution forms bromohydromuconio 
acid C 03 H.CH 3 .CBr:CH.CH 2 .C 0 ,,H[ 183 °], which 
yields an ether melting at 80°. Bromine without 
water forms unstable dibromoadipic acid of the 
formula C 03 H.CH,.CHBr.CHBr.CHj.C 03 H. 

Ethyl ether Et^". (163° at 36 ipm.) 
Oil. 

Amide OaH„ 03 (NHj,),. [210°] (Buhemann 
a. Blackman, 0. J, 57, 871). 

^-^-Hydromuconic acid OeH„0| i.e, 
CO^.CH:CH.CHj.CHj.CO,H. [lOfl-J. 3. -9. 

Formed by boiling the isomerio acid with aqueous 
NaOH (Bupe, A, 256, 13). Nodular aggregates 
of plates, V. sol. hot, insol. cold water, v. al. sol. 
ether. Yields oxalic and suooinio acids on oxi- 
dation with KMnO,. Bromine forms a mono- 
bromo- derivative [160°] crystallising in branch- 
ing needles, but no di-bromo-adipic acid. 

Methyl ether. Oil. Forms with bromine 
COoMe.CH.,.CH«CHBr.CHBr.CO,Me [86°]. 

UOCOXYBliOMIC ACID 04H,Br04 iA. 
C08H.0(0H):0Br.0H0. [112°]. Formed by the 
action of baryta-water at 0 ° upon mucobromio 
acid (Hill a. Palmer, Am, 9, 148). Thick prisms, 
with bevelled ends, v. sol. water, alcohol, and 
ether, V. si. sol. chloroform, benzene, ligroin, and 
GSg* FeCl, gives an intense garnet-red colour, 
AgNO, forms a white crystalline pp. On heating 
with baryta-water it yields oxalate and formate. 
Bromine-water converts it into bromalhydraU 
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CBr|*CH(OH).^ and ozalio acid* Anilino yidida XU&SXIBE. The iunmonitim h/dzogan lalt 

04]^r0j|(Nrii). « ol PoBPUBic ACID (g.D.) 

Salts.— KjA" aq: plates, v. sol. cold water, HTJBXXOlH 0,^„NgOa tA 
decomposed on warming.— BaA" 2aq : needles, .CO 

el. sol. cold water, decomposed on boiling. — 

PbA": yellow pp.—Ag*A'*: crystalline pp. ; ex- >CO 

plodes on heating or on moistening wit^ HJ^Os. ^jsae.i^u 

Methyl ether Sticky liquid. ^CO 

Mono -ethyl ether "EiiBA”, [89°]. Prisms, Formed by converting caffeine into di-mctliyl- 
Bol. alcohol and ether. alloxan (Fischer, B, 14, 1912), and reducing this 

Di-ethyl ether Et^". Viscous liquid. ' by to tetra-methyl-alloxantin, which is then 
* Anilmuoozybromic * acid subjected to the action of air and ammonia 

COj,H.C(OH):CBr.CH:NPh. [132°]. Formed by (Brunn, B. 21, 614; of. Kochleder, J. pr. 61, 
the action of aniline hydrochloride on•^a dilute 405). Red prisms, si. sol. water and alcohol, 
solution of mucoxybromio acid (Hill a. Palmer, Its aqueous solution is purple, resembling that of 
Am, 9, 166). Pale-yellow needles (containing KMnO,. Sublimes at about 230°. Decolourised by 
aq), si. sol. cold water, v. sol. alcohol, and ether, potash (difference from murexide). Dilute HCl 
FeCl, gives a brown pp. Hot acids and alkalis set decomposes it, forming di-methyl-parabanic acid, 
free aniline. Phenyl-hydrazine ppts. the phenyl MUBIATIC ACID. Synonymous with Ghlor- 
hydrazine' salt (C„H„No)G,JB[gBrNO, aq. HYnnie acid ; g. v. vol. ii. p, 6. 

Salts.— KjA^^—BaA'a ^aq; bright yellow MUI^;RAYIN C.sH^O,^. [170°]. A gliico- 

crystallinepp.—Ag^" : bright orange-yellow pp. side obtained from the flowers of Murraya 
MUCOXYCHLO^C ACU) C^HjGlO, t.e. exotica by extracting with water (Bias, Z, 1869, 
COjH.G(OH):GCl.GHO. [116°]. Formed from 316 ; De Vrij, 1876. 850 ; Hoffmann, Ar. PA 
mucoohloric acid by treatment with a very slight [3] 14, 130). White powder, composed of small 
excess of baryta, added slowly at a low tempera- needles, si. sol. cold water, v. sol. boiling water 
tore (Hill a. Palmer, A^n. 9, 159). The yield is and alcohol, insol. ether. Tastes bitter, but is 
73 p.c. of the theoretical. Stout prisms, v. sol. not poisonous. Its solutions in alkalis and in 
water, alcohol, and ether, v. si. sol. chloroform Na^CO, exhibit a greenish-blue fluorescence and 
and benzene. With FeGl, it gives a deep garnet- turn brown on heating. The aqueous solution 
red colour. On heating with excess of baryta it is not ppd. by salts of Gu or Hg. FeGl, colours 
yields oxalate and formate. Bromine-water its solution blue. Lead subacetate gives a pp. 
forms oxalic acid and GClBr2.GHO. Phenyl- It reduces ammoniacal AgNO, and Fehling's 
hydrazine yields an unstable condensation-pro- solution on warming. Dilute acids split it up 
duct. Aniline produces anilmucoxychloric acid, into glucose and murrayetin. 

Salts.— KjA": small tables.— BaA" 2aq : Murrayetin Cj^HigO,. [c. 110°]. Formed 

crystalline pp., si. sol. cold water, v. si. sol. by boiling murrayin with dilute H^SO^. Prisms 
dilate alcohol. — ^BaA"aq. — Ag.>A". (containing Jaq) ; si. sol. cold, m. sol. boiling 

Mono -ethyl ether YABk!'. Prisms, water, v. sol. alcohol, m. sol. ether. Tasteless, 

which may be sublimed, sol. water, alcohol, and Its solutions exhibit strong greenish-blue fluor- 
ether, v. sol. boiling benzene. escence, which is increased by EOH and by 

Di-ethyl ether Et2A'^ Viscous liquid. KajGO,. FeCl, gives a bluish-green colour. Lead 
Anilmuoozyohlorio acid C,gHgGlKO, t.e. acetate gives, after a time, a yellow pp. 
CO,H.C(OH):CCl.GH:NPh. [147°]. Formed MUSCARINE G^H.^NOg i.c. 
from mncoxychlorio acid and aniline. Pale CH(OH),.OH2.NMes.OH. An alkaloid occnrring, 
yellow needles (ccmtaining aq), becoming bril- together with neurine, in the fly agaric (Agancos 
liapt yellow when anhydrous; si. sol. cold muscarius) (Schmiedeberg a. Koppe, J. 1870, 
water, v. sol. alcohol and other. When it is 876; Buckert, JV. Bep, Phami, 21, 193), in the 
heated with acids or alkalis aniline is split off. fungus Amnaita Panthcrina (Giacosa, J. 1883, 
FeCl, gives a deep-brown pp. 1488), and in putrefying flesh (Gautier, Bl, [2j 

Balts.— K2A".—BaH,A", .laq; bright yellow 48, 13; c/. Brieger, B. 17, 2741). Formed by 
needles.— AggA'' : bright orange pp.— Phenyl- oxidising neurine CH20H.GH2.KMe,.OH with 
hydrazine salt PhNjHgH^^'aq: white crys- cone. HNO, (Schmiedeberg a. Blamack, 0. C* 
talline mass, si. sol. cold water, v. sol. alcohol 1876, 564). Deliquescent tasteless crystals, v. e. 
MUCUS OF PLANTS v, Muczlaoe. sol. water and alcohol, insol. ether. Its solution 

MUNJEEP. The root of Ituhia munjista, is strongly alkaline, ppts. ferric and cuprio hy- 
used in India as a dye-stuff. If ground munjeet dratasfrom solutions of their salts, and acts as a 
is boiled with a solution of aluminio sulphate, narcotic poison antagonistk. to atropine. Not 
and the red liquid filtered and acidified with affected by boiling dilute acids or alkalis. Gives 
HCS, a yellow pp. is formed. If the pp. be boiled amorphous pps. with mercury-potassium iodide 
with aloohol, pectio acid remains andisBolvedf and bismuth-potassium iodide, 
and the alcohol contains purpurin and zm^njistin. SaUs.—(CH(OH)g.OHrNMeaCl),^tOl42aq«-— 

They are separated by boiling dilute acetic acid, CH(OH)2.C^NMegAnOl4. 
which dissolves munjistin. Di-ethyl ether (HO)MesN.OHt.CH(OEt)g. 

Munjistin is identical with purpuroxanthio Formed by heating ohloro-aoetal/!;HgCl.CH(OEt), 
add, CIi|H,( 00^)04 [231°] v. Dz-oxT-ANrn^- [from di-ohloro-ether) with tri-metbyl-amine 
QUZMOMB CABBoxYLxo ACID (E. SchuDok a. 'H. (Berlinerblau, B. 17, 113^. By heating the 
Boomer, 0, J. 83, 422; cf, Stenhouse, Pr. 12, compound OgHgNBr.OHg.CH(OEt)|, form^ by 
683 ; 18, 86, 14^ the action of bromo-acetal upon pyridine, with 

MUNTZ*8 METAL. An alloy of On and Zn; moist Ag^O at 80° there la . formed t^upy 
C. Dictxokabt or Arman OBxioaniY. < OAN(OH].CH^CH(OEt),i wh^ la ioa|pr^ 
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prifttely tennod by Loobert {BU P] 8» 859) di- 
ythyl-muBoarine'pyridin^. 

XTJSOLE. Mosoolar tissue consists of fibres 
bound together into fasciculi by connective 
tissue. The fibres may be transversely striated 
(voluntary and cardiac muscle) or not (other in- 
voluntary muscle). The plain or unstriated 
fibres are elongated cells with oval nuclei, and 
inclosed by a delicate envelope ; they are singly 
refracting. The cardiac fibres have no sheath. 
The voluntary muscular fibres have a well-^ 
marked sheath or sarcolemma, under which are 
situated numerous nuclei; the contents of the 
sarcolemma (muscle plasma) have a semi-liquid 
consistency during life. £uhne, and later Eberth, 
observed a nematode worm {Myoryctes Weis- 
mannt) crawling up the interior of a muscular 
fibre (ZeiUf, wiss, Zooh 12, 530) ; the contents of 
the sarcolemma are not, however, homogeneous ; 
this is denoted by the transverse striping,' which 
is probably an optical effect produced by the 
presence of certain more solid structAres which 
are described as rods, membranes, tubules, and 
networks of fibres by different observers ; these 
solid bodies are isotropous and are suspended in 
an anistropous (doubly refracting) viscous fiuid. 
(For the various theories of the histological 
structure of striated muscle during rest and on 
contraction, v. Quain, AiuiL 9th edit., London, 
1882, p. 118 et seq, ; also 0. Nasse, Zur Anai, u. 
PhysioL d, qiicrgestreiften Mmkelsuhsiamt Leip- 
zig, 1882 ; Schafer, Pr. 1891). 

The sarcolemma is homogeneous and elastic ; 
it is composed of an elastin-like substance 
(Kwald, Zeit, Biol. 26, 1). 

The muscle plasma, fiuid during life, coagu- 
lates after death, producing the stiffening called 
rigor mortis. As blood plasma separates into a 
solid substance, fibrin, and a liquid residue, 
serum, after it is shed, so the muscle plasma 
separates into a clot composed of myosin and a 
liquid residue muscle serum. Like the coagula- 
tion of the blood this can be hindered by cold; 
and by squeezing the frozen muscles of the frog 
Eiihne obtained a liquid muscle plasma, which 
set into a clot which expressed serum subse- 
quently when it contracted. This occurred most 
readily at about 30°-40°0. This can also be 
demonstrated in the muscles of warm-blooded 
animals, but as ligor occurs there more rapidly, 
great expedition in manipulation is required. 
Rigor mortis is also accompanied by the forma- 
tion of saroolactio acid. 

Admixture of muscle plasma with solutions 
of neutral salts prevents the coagulation of the 
latter. Dilution of such salted muscle plasma 
brings about coagulation ; this occurs *most 
readily at 37 *^-40^0. Saline extracts of rigid 
muscle differ from salted muscle plasma in 
being acid, but resemble it very oloseljrin the 
way in which myosin can be made to separate 
from it ; myosin in fact undergoes a recoagula- 
tion. This is not a simple precipitation ; it is 
first a jellying through the liquid ; the elot sub- 
sequently contacts, squeezing out a colourless 
fluid or salted muscle serum. This does nqjt 
take place at 0^0. ; it occurs most readily at the 
tsmperatare of the body, and is hastened by the 
additton of a ferment prepared from musde in 
the ^at^e way as Schmidt’s ferment is prepared 
Um blood. The ferment is not identical with 


fibrin ferment, as it does not hasten the coagu- 
lation of salted blood plasipa ; nor does ^e 
fibrin ferment hasten the coagulation of muscle 
plasma. The recoagulation of myosin is also 
accompanied by ^e formation of lactic acid. 

The protelds of muscle plasma are — 

1. Peramyosinogen, which is coagulated by 
heat at 47°C. 

2. Myosinogen, which is coagulated at 56^0. 
It is on the presence of this proteid that the 
power of fresh muscle juice to hasten the coagu- 
lation of blood plasma depends. 

8. Myoglobulin, which differs chiefly from 
serum globulin in its coagulation temperature 
(63^0.). 

4. Albumin, which is apparently identical 
with serum albumin o, coagulating at 73°0. 

5. Myo-albumose ; this has the properties of 
deutero-albumose, and is identical with, or 
closely connected to, the myosin fermibnt.'' 

The first two proteids in the above list go to 
form the clot of myosin ; paramyosinogen (called 
musculin by Hammarsten) is, however, not essen- 
tial for coagulation ; the three last remain in the 
muscle serum. 

Paramyosinogen, myosinogen, and myoglo- 
bulin are proteids of the globulin class. They 
are all completely precipitated by saturation 
with m^esium sulphate, or sodium chloride, 
or by dialysing out the salts from their solu- 
tions. They can be separated by fractional heat 
coagulation, or by fractional saturation with 
neutral salts. 

When muscle turns acid, as it does during 
rigor viorHs, the pepsin which it contains is en- 
abled to act, and at a suitable temperature 
(35®-40^C.) albumoses and peptones are formed 
by a process of self-digestion. It is possible 
that the passing off of rigor mortis^ which is 
apparently due to the reconversion of myosin 
into myosinogen, may be the first stage in the 
self-digestion of muscle. The usual theory with 
regard to the cause of the disappearance of rigor 
is that it is due to putrefaction sotting in, 
Cossar Ewart (Proc. R. Soc. 1887) has shown 
that the disappearance of njor and the appear- 
ance of bacteria in the muscle are simultaneeus, 
0. Sohipiloff’s theory is that the lactio acid 
which is formed from the glycogen in muscle 
(Otto) produces rigor by precipitating the myosin ; 
and the disappearance of rigor is due to more 
acid being formed, which rodissolves the pre- 
cipitate. B. B6hm has, however, shown that 
lactic acid is not derived from glycogen, but 
from a protoid source ; and Latham has been 
able to deduce a formula which represents the 
formation of the acid from a combination of 
cyan-hydrins such as be supposes a prot^d 
to be. 

For the properties of myosin v. PnoxEins. 

• For fuller details respecting muscle plasma 
and tlf^prote'ids of muscle consult Kuhne, Pro- 
iqplastna, Leipzig, 1864; E. Grubert, Maly's 
Jahrsher. 18, p. 807; J. Klemptner, ibid, p.810; 
E. Kiigler, ibid. p. 811 ; Demant, Zeit. physioU 
Okem. 8, 241 ; 4, 886 ; Halliburton, J. PhysioL 
8, 138. Concerning the formation of acid during 
coagulation, v. Eiihne, l,c . ; Nasse, f.c. ; Weyl a, 
Seitler, Zeit. physiol. Chem. 567 (W. ft. B. sup- 
pose that the acidity is partially due to the for- 
mation of acid potassium phpsphate, the phos- 
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phorio anhydride being derived from 'the lecithin 
and nuclein of the mueole); Berzelius {Lshr^ 
buck, 9, 669) ; Du Bois Beymond {Oesammelte 
Abhandl. »ur allgem, Muskel und Nervenphysik^ 
Leipzig, 1877, 2, p.3) ; B[eidenhain [Mechanische 
Leistung, p. 143) ; R. Bdhm (P/. 23, 44) ; Hoppe- 
Seyler {H, 666) ; Latham (Brit. Med, Joumalt 
vol. i. 1886, p. 680) ; 0. Schipilofl [Gmtralb, f. d, 
med, Wissens, 1882, 291) ; Chittenden (Studies 
from Lab. Physiol. Chem. Yale, 3, 116). Con- 
cerning the digestion of myosin, see Eiihne and 
Chittenden (Zeit. Biol. 25, 358). 

Pigments of miiscZe.— Haemoglobin is present 
in small quantities in nearly all muscf^s ; it is 
contained in the muscle plasma, and it is espe- 
cially abundant in the slowly-contracting red 
muBoles which occur in rodents, and occasionally 
also in other animals. In the gastropods, Lim- 
nasus and Paludina, the muscles contain hajino- 
globin*but*lhere is none in the blood (Lankester ; 

V, also HfiMOOLOBIK). 

Myoheamatin is one of a group of colouring 
matters called histohtematins, t.e. pigments oc- 
curring in the tissues. These substances are 
probably respiratory in function ; they have not 
been definitely separated from the tissues, but 
are probably proteid in nature and contain iron; 
myohosmatincan be recognised most easily, after 
soaking the muscle in glycerine, by the spectro- 
scope ; myohftmatin is contained in the muscle 
plasma. Myoheematin exhibits four absorption 
bands : one just below n, two between n and e, 
and one just below r. By soaking the muscle in 
ether, as a result of osmotic phenomena, the 
liquid separates out two layers, the lower of 
W'hich is watery, yellowish-red in colour, and 
contains myohrematin which presents a slightly 
different spectrum from that just described, viz. 
one band between n and e and one between e 
and b. In both cases the bands are very feeble 
when the pigment is oxygenated, but become 
well marked on the addition of reducing agents 
^aoMunn, Phil. Trans, 1, 1886, p. 267 ; /. 
Physiol, 8, 61). Hoppe-Seyler believes myo- 
bssmatin is altered, haemoglobin (Zeit, physiol, 
Chem, 18). This, however, has been shown by 
MfufMunn to be untenable (ibid,). 

Constituents of Muscle,— Muscle contains on 
the average 76 p.o. of water ; this percentage is 
higher in young animals and in cold-blooded 
animals; of the 25 p.c. of solids, 21 p.c. con- 
sists of the proteids already described, and the 
remaining 4 p.c. of extractives and salts (c/. 
Hofmann, Lehrbuch der Zoochemie^ 104), The 
extractives are divided into (1) nitrogenous, viz, : 
creatine the most abundant (0*2 to 0*3 p.c. Voit, 
Z. B. 4, 77 ; increased by starvation, Demant, 
Zeit, physiol, Chem, 8, 387) ; creatinine, xanth- 
ine, hypoxanthine, and camine ; (2) nonmitro- 
genous: viz. fats, glycogen (C. Bernard, C, B, 
48, 678, Kasse, Pf, 2, 97, Briicke, Site^V* 63, 
214, Abeles, Med, Jahrbiicher, 1877, 661, Eiilz, 
Z, B, 22, 161) ; inosite (Scherer, Anruxl. d, Chem. 
u, Pharm, 78, 822, Gauret a. Villiers, C. B, 86, 
486) ; saroolactic acid and lactic acid. In addition 
to the ferments already described (pepsin and 
myosin-ferment), muscle also contains an amylo- 
lytic ferment (Nasse, Z.c.). Fresh muscle yields 
on ignition 1 to 1*6 p.o. of mineral matters, of 
trhich the most important oonstitnents are potas- 


sium an^ phosphoric acid (cf, Hofmann, and 
Bunge, Zeit, physiol, Chem, 9, 60). 

ContracHon of muscle,— The processes that 
occur in resting muscle are twofold : one a change 
of matter ; this chemical tonus, as it may bo called, 
is lessened by curare poisoning, by which the 
influence of the nervous system over the muscu- 
lar is shut oS : and the other set of changes is a 
change of the potential energy of chemical ailinity 
into actual energy evidenced by the production 
'Of heat. On the contraction of a muscle, there 
is a sadden acceleration of both these changes ; 
viz. an increase in chemical decomposition, and 
in the conversion of potential into actual energy 
which is evidenced as heat, electrical inequaliiy, 
and mechanical motion. It is with the former 
of these, the chemical changes, that we have 
here specially, to deal. They may bo briefly 
summarised as follows : — 

1. Change in reaction. — The muscle ordi- 
narily allpline becomes acid, as it docs during 
rigor mortis ; and the acid produced is lactic 
acid. The acidity can be easily demonstrated by 
litmus paper (Kiihnc). It is the accumulation 
of this and other waste products, including 
alkaloidal substances (Mosso), in the muscle 
which produces fatigue. ~ 2. There is a relati\e 
increase of water (Ranke, Tetanus, cap. 2, p.03). 
3. The extractives soluble in water decrease; 
those soluble in alcohol increase (Helmholtz, 
Arch, f. Anat, u. Phys. 1845. 72; Ranke, l.c. 
141 ; Ileidenhain, Pf. 3, 574). — 4. Glycogen di- 
minishes and sugar increases in amount (llankc, 
Nasse, Pf, 2, 97).— 5. Creatine diminishes and 
creatinine increases in amount (Sarokin, Vir- 
chow's Archiv, 28 ; Voit, Z, B. 4, 77).— 6. Ta- 
tanised muscle is not able to oxidise pyro- 
gallio acid as resting muscle is (Griitzner, 
Pf, 7, 255). — 7. Nitrates are converted into 
nitrites (Gschleidlen, ibid, 8, 506).— 8. Gaseous 
changes: The amount of oxygen used and 
of carbonic acid given out increases ; the 
amount of carbonic acid exhaled is never equal 
in amount to that of the oxygen absorbed ; and 
daring tetanus, i.e. continuous contractions, the 

quotient increases. The following 

0 absorbed 

numbers from Ludwig and Schmidt illustrate 
the differences in the gases of the blood leaving 
muscle during rest and activity : 

Tenous blood. Oxjtjen has than CO, more than 
arterial blood. arterial blootl. 

Muscle at rest 9 p.c. 6*71 p.o. 

„ during activity 12*26 „ 10*79 „ 

(For analyses of the gases of muscle v. Her- 
maniv Stoffwechseldcr Muskeln ; Ludwig, Sezel- 
kow u. A. Schmidt, Sits, W,' 15 ; Sitzungsb, dcr 
math.’phys, Classe der k, a, Gesellsch. der Wis- 
sensch., 20, 12 ; Arbeiten aus d. physiol. A^istalt 
gu Leipzig, 1869. Full references of the litera- 
ture on the effect of muscular exercise on respi- 
ration are given by Gamgee, Physiol, Che7H. p. 
382). 

No trustworthy resolts exist which show that 
the proteids of muscle undergo any change dur- 
ing activity ; and the effect of muscular exercise 
on the nitrogenous excreta is very small ; thq 
increase of urea being quite out of proportion to 
the amount of work done. (For experiments on 
•dogs V, Yoiti Unkrsuchungen iliter den Winflm 
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dw Kooh9ati9$ d$B Zaffee^s md dtr ours, together with lyoaoonitine, in Ac(mitti% 

bewegungen auf den Sioffwechself MUnchen, lycoetormm (Dragendorfl a. Salomonovitch, C. 0. 

1860. For experiments on man, v. Fiok u. Wis- 1886, 861). V. sol. chloroform and* benzene, 
Ucenus, VierteLjahresschrift d, nat. GescUsch, in nearly insol. ether (dijUerence from lyoaconitine). 
Zurich^ 10 ; Parkes, Pr. 16, 839 ; 10, 44 ; Poisonous ; *01 g. Killing a frog. Produces para* 

E. Smith, Phil, Trans, 1862, 747 ; A. Flint, lysis of the extremities ol the motor nerves. 

Joum. of Anat. and PJ^j/siol, 12, 91 ; F. W. Pavy, MYO-HJEMATIIN v. Muscle. 

Lancet, 1876 ; North, Joum. of Physiol. 1, 171; MYCfSIN v. Proteids and Muscms. i 

Pr. 39, 443). MYEICIN [72°]. The portion of 

Hermann's thcoiy of mtiscular contraction, — bees’ -wax insoluble in alcohol. It is myricy I pal- 
No oxygen is obtainable from muscle in vactu>.e mitate (Brodie, A. 71, 144). Light feathery 
Hermann considers that the formation of car- crystals (from ether) ; readily saponified by al- 
bonic acid is not simply the result of oxidation, coholic potash. According to Nafzger (A. 224, 
but due to the splitting of a complex substance 251) myricin also contains an ether of oleic acid. 
inogen into carbonic acid, lactic acid, and a MYRICYL ALCOHOL i.e. 

gelatinous proteid myosin; the same occurs, but 02j,Hy,.CH20H. [85-5°]. Obtained by sapeni- 

to a greater extent, in rigor mortis ; the process fying carnaiiba wax, in which it occurs both free 
of clotting especially going further. Each con- and cJlnbined (Maskelyne, 0. J. 22, 87 ; Von 
traction is thus the partial death of the muscle. Pieverling, A, 183, 344 ; Sturcke, A. 223, 294). 

This is supported by the fact that the electrical According to Brodie (^.71, 147) myricyl aJoohol 
conditions, like the chemical, are simih>r in dead ' is obtained by saponifying the myricin of bces’- 
and contracted muscle. There is, l^wever, no wax, but Schwalb (A. 235, lOG) considers that 
evidence to prove that a clot of myosin is formed the myricy I alcohol so obtained has thohomolo* 
at each contraction. Bernstein has more ro- gous formula Ca,Hj;,,0. 

cently formulated a theory in which he seeks to Properties. — Small white needles (from 
show that changes in form, in composition, and ether) ; almost insol. cold alcohol, ether, and 
in electrical potential are all parts of the same benzene, but readily soluble in these liquids when 
mechanism [Untersuch. a. d. physiol. Inst. hot. On heating with soda-lime at 200° it forms 
Halle, 1888). See also Burden Sanderson {Re- melissic acid C..„Hsfl.C02H [90°]. 
ports BHt. Ass. 1889). W. D. H. DI-MYRICYL-AMINE C,oH,,,N i.e. 

MUSTARl) OILS. The seeds of black mus- NH(C.,„H^i) 2 . [7B°J. Formed by passing NH, 
tardfSinapiswwjfm) contain potassium my ronate, for 24 hours over myricyl iodide at 120° (Von 
whicn, in presence of water, is decomposed by Pieverling, A, 183, 351). Crystalline; nearly 
the ferment rayrosin (also present in the seeds) insol. boiling alcohol and ether, v. sol. boiUng 
into KIISO,, glucose, and allyl thiocarbimide or benzene. 

oil of mustard. Small quantities of croloiiitrile MYRICYL CHLORIDE CaoH^jCl. [64'6°]. 

and free sulphur are formed in the hydrolysis Formed from myricyl alcohol and PClj (Von 
(Forster, L. V. 1888, 209). Black mustard seed Pieverling, A. 183, 348). IVaxy mass (from 
also contains a fixed oil which yields stearic and ether) ; sol. alcohol, benzene, and ligroin. 
erucio acids on saponification (Darby. A. GO, 1). MYRICYL CYANIDE 0,oH..,CN. [76°]. 

The allyl thiocarbimide amounts to about *5 p.o. Amorphous (Von Pieverling, A. 183, 357). 
of the weight of the seeds. White mustard seed MYRICYL IODIDE CsoH^,!. [70°]. Formed 
{Sinapis alba) yields on pressure 3G p.c. of a by adding phosphorus and sodine in successive 
fixed oil containing glyceryl eruoiite. Tlie seeds small portions to myricyl alcohol heated to 120° 
also contain a gluooside, sinalbin CagHmN.SPu (Von Pieverling, A. 183, 347). Plates (from 
which is decomposed by myrosin into siiiapin ligroin) ; v. sol. hot alcohol* and ether. When 
sulphate OjyHa^jNOjH^SO^, glucose, and an oil heated with finely-divided potassium it yields 
C„H,NSO (Will, Z. [2] 7, 89; A. 199, 150). The [102°J (Hell a. Hiigele, B. 22, 602). • 

term ‘mustard oil’ has been applied not only MYRICYL MERCAPTAN C^oHjjSH. [94-6°]. 

to the fixed and volatile oils from mustard seed. An amorphous yellow powder, formed by the 
but also to all compounds of the form BN:CS action of alcoholic KSII on myricyl chloride 
where R denotes a hydrocarbon radicle. In this (Von Pieverling, A. 183, 349). SI. sol. boiling 
dictionary these compounds are described as ether, ligroin, and alcohol, 
thiocarbimides. Thus the essential oil of black MYEISTIC ACID i.e. 0,3H2j.COjjH. 

mustard is described as allyl thiocarbimide. Mol. w. 228. [54°]. (25()-5° i.Y. at 100 mm.) 

MYCOMELIC ACID Jaq. When KralTt, D. 12, IGGS ; 15, 1724 ; IG, 1719). S.G. 

alloxan is gently warmed with aqueous it 5* -8022. H.F. 107,000 (Von Ilecheuherg). H.C. 
forms a yellow aoliftion which deposits on cooling 2,061,712 (Louguinine, A. Ch. [G] 11, 222). Oc- 
a transparent jelly of ammonium mycomelate, curs as glyceryl ether (myristin) in nutmegs 
from the hot aqueous solution of whmh salt haiiQt{ixom Myristicavioschata) 

HjSO^ ppts. mycomelio acid (Liebig a. Wohler, I [3] 18, 202; A. 37, 153; Fliickiger, AL Rep, 

A. 26, 804). Mycomolio acid is also produced Phary\ 24, 213), in Otnba-wax or otobito (from 
by boiling azulinic acid with water (Emmerling Myristica otoba) (Uricoechea, A. 91, 369), in 
a. Jacobsen, B, 4, 951) and by heating uric acid dika-bread (prepared from the fruit of Mangi- 
with water at i60° (WShler, A. 103, 118 ; Hlasi- fera Oabonensis) (Oudemans, J. pr. 01, 866) 
wetz, A, 103, 211). Gelatinous pp., drying up amounting to more than one-half of the fatty 
to a loose yellow powder. Reddens litmus. Rh acids oontuined therein, in the oil of Cyperut 
most insol. cold water, m. sol. hot water and csculcntus (Hell a. Twerdomedofl, B. 22, 1742), 
alltalis, insol. alcohol and ether. ~-AgO,HjN,Oj,. in small quantity in cocoa nut*oil (G6rgey, 4. 

1CY008E V. TsEiiALOsn and Suoabs. 66, 814), in common batter (Heintz, P. 87, 267 ; 

IffYOCTOHUTB CI,A^,0,6a^. [144°]. Do- 90, 137 ; 99, 429. 688 ; J. pr. 66, 1). in oroton-oil 
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i SobUppe,. A. 105, 1 ), and m Biouhyba-wax 
ttom Myristica Bicuhyba). It occurs in com- 
linacion with tethal in spermaceti (Heintz, A. 
92, 291). It also occurs in the seeds of Nigella 
sativa (Greenish, Ph» [§] 11, 909, 1013) and in 
iyco))odium spores (from Lycopodium clavatnm) 
(Longer, Ar, Ph. [3] 27, 241, 289). Myristic 
acid is formed by fusing stearolic acM with 
potash (Marasse, B, 2, 3C1). 

Preparati(m,^By saponifying nutmeg-butter 
or myristin and distilling the acid obtained under 
reduced pressure. 

Properties, — Shining laminss (from alcohol) ; 
insol. water, v. sol. hot alcohol and ether. A 
mixture of 30 pts. myristic acid and 70 pts. 
laurio acid melts at 35°. Nitric acid (S.G. i'5) 
readily oxidises it, forming various products 
(TJverdlingcr, B. 19, 1893). The dry distillation 
of the calcium salt yields myristone. Distilla- 
tion wRh li/fdOH in vacuo yields tridecane (Mai, 
B, 22 , 2133). 

S a li s . — EA' : crystalline soap ; v. sol. water 
and alcohol, insol. ether (Playfair), — NaA'. — 
BaA',: minute laminte ; v. si. sol. water and alcohol. 
— MgA'^Saq : minute needles (Heintz).— CuA'j: 
minute bluish-green needles.— PbA's* amorphous 
mass. — (PbA'j) 4 Pb(OAoh : insoluble powder. — 
AgA' : amorphous powder. 

Ethyl ether EtA'. [11°] (Lutz, B. 19, 1433). 
(296°). S.G. (liquid) *864 (Playfair). Formed 
from the acid, alcohol, and HGl. Crystals ; iL 
sol. alcohol and ether, m. sol. ligroin. 

Qlyceryl ether or OjK^A',. 

Myristin, Trimyristin, [55°] and [49°]. H.O. 
6,^1,895 (Louguinine). Occurs in the cases 
mentioned above, and also in large quantity in 
the fat of the oil-nut (Muristica survvamensis) 
(Beimer a. Will, B, 18, 2011), and to the extent 
of 1*6 or 2 p. c. in cochineal (Liebermann, B. 18, 
1975). It is best obtained by extracting powdered 
nutmeg with ether (Masino, Q. 10, 72j. Brilliant 
leaflets ; v. sol. warm alcohol, ether, benzene, and 
CHC1„ nearly insol. cold alcohol. It forms two 
varieties, melting at 55° and at 49°, which are 
interchangeable hy heating 1 '" above the melting- 
point for half-a-min«te (II. a. W. ; L.). 

Phenyl ether [30°]; (230° at 15 

mm.). 

p-Tolyl ether A'C^H,; [39°]; (240° at 15 
mm.) (Erafft a. Biirger, B, 17, 1379). 

Chloride 0 „H 2 ;.C 0 C 1 . [-1°]. (168° at 15 
mm.). Colourless liquid (Erafft a. Burger). 

Amide C„H,,.CONH,. [102°]. Formed by 
heating the glyceryl ether with alcoholic NH, at 
100° (Masino, A, 202 , 173) or the ethyl ether 
with aqueous NH 3 at 250°. Formed also by 
heating the ammonium salt at 230° in a sealed 
tube (&imer a. Will, B, 18, 2016), and by the 
action of on the chloride (Erafft a. Stauffer, 
B. 15, 1730). Plates (from alcohol); v. soL 
benzene, alcohol, and chloroform, si. sol. ether, 
insol. water. Bromine and NaOHAq#iorms 
C,At-NH.CO.NH.CO.C„H„ [103°]. 

Anilide 0„]^.CONHPh. [84°]. Prepared 
by boiling the acid with aniline for some days 
(Masino, Q, 10, 75). Silky needles ; sol. ether, 
benzene, and oUoroform. 

mttile 0„H^ON. [19°]. (226*5° at 100 
mm.). S.G. y /6281 ; ^ *7724. Formed from 
tho amide by distilling with (Erafft g. 
Slgoffer, B, 15, 1730). 


Myrlstic-henMoio^anhydride 
O|,H, 7 .CO.O.CO. 0 eHv [ 88 °]. Formed from BzCl 
and potassium myristate (Chiozza a. Malerba, A. 
91, 102). Silky lamina ; m. sol. ether. 

Bromo-myrlstio acid 0 , 4 Hj,BrO,. [31°]. 

Formed from myristic acid, amorphous P and 
Br (Hell a. Twerdomedoff, B, 22, 1746). Needles, 
insol. water, sol. alcohol and ether. 

Tetra-bromo-myristio acid 0 , 4 H 2 ,Br 404 . 
Formed from myristolic acid and Br (Masino). 

St Amido-myritUo acid 0 ,^,(NHj) 02 . [263°]. 
Formed from bromo-myristio acid and alcoholic 
NH, (H. a. T.). Needles, insol. alcohol. 

Fhenyl-amido-myristic acid 
C, 4 H 2 ,(NHPh)Oa. [143°]. Formed from bromo- 
myristio acid and aniline (H. a. T.). White 
mass, insol. water, si. sol. benzene, v. sol. alco- 
hol. Gives a dark-green pp., with cupric acetate 
in hot alcoholic solution. 

Oxy^myristic acid 0 , 4 H 2 ,( 0 H) 02 . [61*6°]. 

Formed by boiling bromo-myristio acid with 
excess of aqueous NaOH (H. a. T.). Crystal- 
line ; insol. hot water, v. sol. alcohol and benz- 
ene.— BaA',: flocculent pp., b1. sol. cold water, 
v. si. sol. hot water. — AgA' : white pp. 

MYBISTIC AIDEHYBE C^H^^CHO. [53°J. 
(169° at 22 mm.). Crystalline solid. Prepared 
by dry distillation of a mixture of calcium 
myristate and formate (Erafft, B. 13, 1416). 

Isomeride : — T ktiudecoio aldehidb. 

MYRISTICIN C,jH, 40 ,. [30°]. ( 0 . 145° at 
10 mm.). S.G. 35 l*160i. Occurs in oil of 
mace (Semmler, B. 23, 1803). Yields benzene 
when distilled with zino-dust. Bromine forms 
C42H,4Br.p, [105°]. 

MYRISTICOL C.^j.O. (212°-218°). The 
chief constituent of the volatile oil 0 ! nutmeg 
(Gladstone, 0. J, 25, 11 ; Wright, C. J, 26, 619, 
686 ). Resinified by heat. P^Sj converts it into 
cymene. PCl^ yields a chloride, 0 ,oH,^Cl [ 100 °], 
slowly split up on boiling into HCl and oymeno. 

MYlUtSTIN V, Qlyceryl ether of Mybistio 

ICID. 

MYRISTOLIC ACID C, 4 H 2402 . [12°]. Formed 
by passing chlorine into myristic acid heated 
to 100 °, and decomposing the product with 
alcoholic potash (Masino, A, 202, 176). Oil. 
Not solidified by nitrous fumes. Gives Petton- 
kofer’s reaction with sugar and H 2 SO 4 . 

MYRISTONE C 2 „H, 4 CO. [76°]. S.G. -f 

-.•801; =*792. Silvery plates. Formed by 

distilling calcium or barium myristate with 
lime (Overbeck, P, 86 , 691 ; A, 84, 290 ; Erafft, 
B. 15, 1713). Does not combine with NaHSO^. 

Oxim CjmHm.C'.NOH. [61°]. Amorphous; 
si. sol.^alkalis (Spiegler, B. 17, 1676 ; M, 6 , 242). 

MYRISTOEITRILE v. JNKtrile of Myhibxio 

ACID. 

MYRONIC ACID 0 , 4 H„NS, 0 „ (from 
a fragrant ointment). Occurs as potassium salt 
in the seeds of black mustard (Bassy, J. Ph. 16, 
39; Ludwig a. Lange, E. 1860, 430, 677 ; WiU 
a. Edmer, A. 125, 267), in horse-radish (Winck- 
ler, J, 1849, 436), in rape seed (Prassica' rapa), 
and in turnip seed (Brassica napus) (Bitthausen, 
JV'pr. [ 2 ] 24, 278). This salt may be obtained 
by boiling mustard seeds (1 pt.) with aloohd 
(6 pts.), macerating the residue with oold wateri 
and evaporating the aqa4oua extract efter addt* 
iioa of a little BaOO|« The fred adid may be 
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>biain6d adding iartario acid lo a solntion of 
he potassium salt, evaporating, and extracting 
Tith alcohol* Syrup, readily decon^osed by 
leat. Its aqueous solution gives ofif H^S on 
toiling. An aqueous solution of myrosin splits 
t up into glucose, allyl thiooarbimide, and 
^864. Boiling bar^-water forms a pp. of 
3aS04, with evolution of allyl thiooarbimide. 
daustic potash solution acts vigorously, yielding 
illyl cyanide, NH,, glucose, and allyl tniooarb- 
imide. Cone. HCl sets free H2SO4; boiling 
jilute HaS04 yields H^S, glucose, HL.SOi, and 
NH,. Zinc and HGlAq give off 

Salt 8.— KA'. Groups of silky needles (from 
Edcohol) or glassy prisms (from water) ; v. e. sol. 
water, nearly insol. alcohol, insol. ether. Tastes 
bitter. Its solution is hydrolysed by myrosin : 

KO,jH,gNSaO,o « CgH,aOg + CaHgNCS + KHSO4. 
The hydrolysis is not brought about by emul- 
sion, yeast, or saliva. Water at 116° yields 
allyl cyanide, HjS, and sulphur. Silve” nitrate 
solution gives a pp. 04H5NSAg2S04.-43aA', (at 
100°) : plates, v. sol. water. 

HTBOSIN. A protc'id ferment contained in 
the seeds of black and white mustard, and of 
many other cruciferous plants. It may be ob- 
tain^ by exhausting white mustard with cold 
water, evaporating below 40° to a syrup, and 
ppg. by alcohol (Bussy, J. Ph. 26, 44 ; Winckler, 
Jahrb. pr. Pharm. 3, 93). Its aqueous solution 
is Goa^lated by heat and by alcohol, when it 
loses its hydrolytic power, but it recovers this 
after a day’s immersion in water. It does not 
hydrolyse amygdalin. 

MYEOXOCARPIN [115°]. De- 

posited in crystals from an alcoholic solution of 


white balsam of Fern (Stenbonse, A. 77, 80Gh 
Trinietrio crystals; a:6:c ^1: *936: *755. Insol. 
water, v. sol. hot alcohol and ether. Does not 
dissolve in acids or alkalis. 

MYBHH. A gum-reslh which exudes from 
Balsamodendron myrrha, a shrub growing in 
Arabia wd Abyssinia. The resin yields proto- 
catechuic acid and pyrocateohin on potash- 
fusion (Hlasiwetz a. Barth, J, 1866, 630). Be- 
dsides resin and gum (BUckner, N, Rep. Pharm. 
16, 76), myrrh contains a small quantity of an 
essential oil, boiling about 266°, S.G. I'OlSOy 
Ma 1*5196 at 7*6° ; 1*6278 ; 1*5472 (Glad- 

stone, C. J, 17, 11). The oil quickly resinifies 
when exposed to atmospheric oxidation. It 
contains Oj^HajO (263°) (Fliiokiger, B, 9, 471). 
Aocordi?sg to K6hler (Ar. Ph. 228, 291) myrrh 
contains a gum C.H,.0„ a resin 0,.H„0,(0H).. 
two dibasic acids C,3H,gOg and and 

7 p.c. of an essential oil 0,oH,40. 

MYBTLE OIL. A volatile oil obtained from 
the berries and leaves of the myrtle {Myrtus com- 
munie) (Biegal, Pharm. CenW. 1860, 319). It 
contains a terpene G,gH,g (160°-170°), S.G. I®? 
•891, 1*462 at 18°, /tj, 1*408, 11 ^ 1*488 (Glad- 

stone, /. 1863, 648). Jahns [Ar. Ph. [3] 27, 
174) found in Spanish oil of myrtle pinene 
O.oHjg (169°) [a]n^36'8, and cineol (170°). 

MYTILOTOXINB OgH^NO*. Occurs in 
mussels {My Ulus edulisj and in putrid flesh 
(Brioger, Die Ptomaine *, Gautier, Bl. [2] 48, 13). 
Its hydrochloride crystallises in tetrahedra, and 
is very poisonous, but gradually decomposes, 
losing its poisonous properties. — B’HAuGIg. 
[182°]. Minute cubes. 


KANBINIKE 0, pH, 3^04. Occurs in the root- 
bark of Nandina domcstica of Japan (Eijkman, 
B. T. C. 3, 197). White amorphous powder, 
insol. water, v. sol. alcohol, ether, benzene, and 
chloroform. Poisonous. Gives the alkaloidal re- 
actions. H3SO4 forms a reddish -violet colour, 
changed by a drop of HNO, to an intense blue. 
Nitric acid gives a green colour changing to 
brown.— B’^HjPtGlg ; turned blue by H2SO4. 
KAPHTHA V . Petbolkdm. 
0)-NAPHTH.ACRIDINE i.e. 

^0,oHg. [216°]. Formed by the action 

of methylol, and HGl* upon (i8)-naphthyl-amino 
(Beed, J. pr. [2] 34, 160 ; 35, 317). Long, straw- 
yellow, needles, v. sol. alcohol, v. si. sol, qther. 
The alcoholic solution fluoresces dark-blue. 
Nitrate B'HNO, : small needles. 

Pier ate B'0«Ha(N02),U£I ; amorphous. 
Derivative v. Phbnvl-naphthaobidinb. 
HAPHTHALDEHYDE v. Naphthoic aldb- 

HYDB. 

VAPKTHALEKE 0,oHg. NaphtJialin. Mol. 
W. 128. [80*2°] (Beissert, B. 23, 2243) ; [80°] 

gumdolt. Z. P. 0* 4, 849) ; [79*6°] (Vohl) ; [79°] 
^ssen a. Zander, A. 226, 111) ; [80*06°] (MiUs, 
P. K. [5] 14, 27). (218°) at 760 mm. (Vohl, J. 
Toil. 1X1. 


N 

pr. 102, 29; Crafts, Bl. [2] 39, 282); (217") 
at 740 mm. S.G. M 1.152 (V.) ; * ■ M45 
(Sohrdder, B. 12, 1613). S.G’. (liquid) 1* -978 
(Kopp, A. 95, 329) ; -982 (L. a. Z.). H.Ow. 

1,232,400. H.G.p. 1,233,600 (Stolimann) ; 1,245,000 
(Berthelot a. Vieille, Bl. [2] 47, 863) ; 1242000 
(Berthelot, A. Gh. [6] 13, 302, 326). H.P. 
- 17,600 (Stohmann, Kleber, a. Langbein, J. pr, 
[2] 40, 90) *, -29,000 (Berthelot a. Vieille, A. Ch. 

I [6] 10, 442) ; -42,000 (von Bcchenberg). S.V. 
149*2 (L. a. Z.) ; 148 (Lessen, A. 254, 63) ; 
146*46 (Bamsay); S.V.S. 130 61 (Schiff). B^^ 
74*12 in a 6*66 p.c. alcoholic solution (Kanonm- 
koff) ; 71*78 (Nasini a. Bernheimer, Q. 14, 168 ; 
15, 93). S. (toluene) 32 at 16*5° ; S. (alcohol) 
6-29 at 16° (Biechi, B. 12, 1978). Its absorp- 
tion in the ultra-violet spectrum has been studied 
bjfc Hartley [G. J. 39, 161). 

Occt4r?e?tc0.— In petroleum from Bangoon 

i Warren a. Btorer, Mem. Amer. Acad, 9, *208), 
h coal-tar, from which it may be obtained by 
shaking the fraction 180° -220° with aqueons 
NaOP and then with dilute HjSOf, and distilling 
' the residue alone or with steam (Garden, Thom* 
8on*8 Annals^ 16, 74 ; Faraday, Tr. 1826 ; Kidd, 
B. J. 8, 186 *, Beichenbaoh, 8. 61, 176 ; 68, 288). 

Formation.— A product of the passage 
through a red-hot tube of the vapour of the fol- 

GO 
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lowing (subBtaneest— petroleum, alcohol (Beioh- 
enbach, B. J. 12, 307), ether, acetic acid, essential 
oils, toluene (Ferko, B. 20, 660), xylene, i-cumene, 
a mixture of ethylene with benzene, with styrene, 
with anthracene or with chrysene (Berthelot, BU 
[2] 6, 272, 279), ethylene alone, acetylene, a mix- 
ture of benzene and acetylene (Berthelot, BL [2] 
7, 218, 278, 306), oil of turpentine (Schulz, B, 9, 
518), wood-tar (Letney a. Atherberg, B. 11, 1210, 
1222).“2, By passing over red-hot quicklime th^ 
vapour of the bromide of phenyl-butylene deriveu 
from benzyl bromide, allyl iodide and sodium 
(Aronheim, J5. 6, 67 ; A. 171, 233).— 3. By pass- 
ing the vapour of isobutyl-benzene oVer heated 
lead oxide (Wreden a. Znatovitch, B. 9, 1606). — 
4. By distilling colophony and gum-benzoin with 
zinc-dust (Ciamician, B. 11, 260).— 6. By heating 
dimethyl-aniline (1 pt.) with bromine {1 pt.) at 
115% (Bi^unner a. Brandenburg, B. 11, 697). — 

6. By oxidising pyrenic acid and distilling the 
resulting naphthalene tetra-carboxylic acid with 
slaked lime (^Bamberger a. Philip, B. 19,1999). — 

7. By hydrolysis of its sulphonio acids : this 
ta^es place when superheated steam is passed 
through a solution of naphthalene (jS) -sulphonio 
acid in dilute BL^SO, at 135^ (Armstrong a. Miller, 
C. J. 46, 148). 

Synthesis. — By dry distillation of the silver 
salt of tetra-hydro-naphthalene di-carboxylio 
.CH,.CH(CO,H) 

acid I which acid is formed 

\3H.,.CH(CO^) 

by the action of o-xylylenebromide 

on di - sodio - ethane tetra • carboxylic • ether 
C2Na.j{CO.^t)2, and boiling the product with alco- 
holic KOH. Naphthalene is also formed by pass- 
ing the tetra-hydro-naphthalene di-carboxylio 
acid through a red-hot tube (Baeyer a. Perkin, 
^ B, 17, 448) (v. NaputhoIi and Naphthalene 
DiBiVATivES, Constitution of). 

Pttri/icafton.— Commercial naphthalene may 
be purified by sublimation. It may also be 
purified by repeatedly heating with a little 
H38O4 (best witji MnO^) at 180"^ and distilling 
with steam (Stenhousc a. Groves, B. 9, 683). 

* Properfics.— Monoclinio tables, insol. cold, 
almost insol. hot, water, v. sol. alcohol, ether, 
fatty and essential oils, and HOAo. Volatile 
with steam ; 1 pt. distilling over with about 670 
pts. of water (Naumanu, B. 4, 646; 10, 2014, 
2100; 11,331. Burns with smoky fiame. Boil- 
ing naphthalene dissolves S, P, and the sul- 
pludes of As, Sb, and Sn ; it also dissolves indigo, 
iodine, HgCl^, Hgl,, and As-^O,. 

Beactions.^1. Chlorine forms derivatives by 
substitution and by addition (Laurent, A. Ch. 
49, 218 ; 52, 276 ; 69, 214).— 2. Bromine forms 
derivatives by substitution. — 8. Mtrio acid 
forms nitro- and di-nitro-naphthalene. — 4. The 
vapour of aqua regia in the cold forms G,oH4Cl4 
and OjoHjCfj (Bunge, B. 4, 289). — 8,*Pimgene 
has no action (Berthelot, Bl. [2] 13, 301).— 6. 
The vapour passed through a red-hot tube ;^eld8 
carbon, methane (Kletzinsky, J. 1866, 661), and 
dinaphthyl (Perko, B. 20, 662). When passed 
through a red-hot tube together with hydrogen 
it is mainly unaltered, but yields some acetylene 
and benzene (Berthelot, Bl. [2] 6, 281). When 
passed together with acetylene through a red- 
M tube it fields much anthracene. At a white 


heat it reacts with benzene forming anUtfaoenc 
(Berthelot). When passed through a red-hot 
tube containing charcoal it yields some di- 
naphthyl. When passed with ethylene through 
a red-hot tube it yields acenaphthene, phen- 
anthrene, and dinaphthyl (Perko, B. 20, 662). — 
7. Saturated HIAq at 2C0® yields the dihydride 
C,oH,j, and finally ethyl and di-ethyl-benzene 
and decane (Berthelot, J. 1867, 709). When 
heated with cone. HIAq and red phosphorus 
the products are naphthalene hexahydride, and 
oily C,oH„ (173°-180°) and C.Ao (168“-158°) 
(Wreden, A. 187, 164).— 8. Boiling aqueous 
KMn04 oxidises it to phthalic acid. Aqueous 
K^CroO, and H^S04 yield phthalic acid and di- 
naphthyl (Lossen, A. 144, 71). Dilute HNO^ at 
130® also yields phthalic acid (Beilstein a. Kur- 
batow, A. 202, 216). A mixture of CrO^ and 
HOAc oxidises it to naphthoquinone. Oxidation 
with* MnOj and H2SO4 yields dinaphthyl and a 
resinovs acid C.,oH,404, which forms the amor- 
phous 4alt8 Pb,A'".. PbHA"', and Ag^HA'" 
(Lessen).— 9. KCIO3 and H2SO4 form phthalic 
acid, di-chloro-naphthalenes, and syrupy chloro- 
oxy-naphthalic acid 0,ftH.C10, (Hermann, A. 
151, 79).~10. CrOyCla yields di-ohloro-naphtho- 
quinone. — 11. Aqueous hypochlorous acid forms 
C,yH8(HOCl)2 crystallising in prisms, si. sol. 
water, converted by alcoholic potash into 
C,oH4(OH)4 which crystallises in prisms, almost 
insol. water, v. sol. alcohol, and forms an in- 
soluble lead compound Pb^CjoHsO, (dried at 100®) 
and a sulphonio acid which yields a crystalline 
calcium salt CaC,oH,oS,jO,o (Neuhoff, A. 136, 
342).— 12. When heated with excess of AlCl, it 
forms benzene and hydrides of naphthalene. 
At 160® iso-dinaphthyl is formed (Friedol a. 
Crafts, Bl. [2] 39, 195; C. R. 100, 692). -13. 
Methyl chloride in presence of AlCl, forms CjcH,} 
[181®] crystallising in plates, v. sol. hot ether, 
si. sol. cold alcohol (Bischoff, B. 23, 1905 ; cf, 
Liebermann, A. 163, 122 ; Ftirth, B. 16, 2171). 
— 14. Iodine at 250® appears to form a compound 
C4„H23l (Bleunard a. Vrau, G. R. 94, 634).-15. 
On passing a mixture of cyanogen and naph- 
thalene vapour through a red-hot tube there is 
formed the nitrile of (a) -naphthoic acid. — 16. 
Heating with chloride of sulphur yields di-chloro- 
naphthalene (Laurent, A. 76, 298).— 17. Nitric, 
peroxide forms nitro- and di-nitro-naphthalene 
and, at 100®, the compounds C,„HsO, [225®] and 
C,oH 404 [131®] (Leeds, Am. Ch. 2, 283). -18. 
When heated with potassium it forms a black 
powder CjoH.Kj, which is decomposed by water, 
yielding KOH and 0,oH,„ (Berthelot, BL [2] 7# 
110).— 19. Naphthalene (2 pts.) fused with anti- 
manious chloride (3 pts.) vields on cooling deli- 
quescent crystals of (0,^„)33SbCl8 (W. Smith, 
C. J. 41, 411).— 20. Naphthalene taken inter- 
naKy appears in the urine as (j8)-naphthol and 
(i3)-naphthoquinone (Edlefsen, G, G. 1888, 1007)* 
Combinations with nitro-compounds, 
-0,„H3C4H,(N02)2[1;3]. [63®]. Prisms (Hepp, 
A. 216, 379).— C,„H„C«H4(N0,,)2[1:4]. [119®]. 

White needles, v. si. sol. alcchol, separated into 
its components by distillation with steam. — 
C.oHAH^CBNOj), [1:2:4]. [78®]. Long white 
needles (from alcohol), decomposed by heating 
with potash or aniline, naphthalene being set 
free (Willgerodt, B, 11, 608).- O, AOAtNO,),. 
[162®]. White needles, deposited from a mixtars 
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at ihe aiooholio solutions of naphthalene and duoe • it to (a)-naphthol. It gives rise to 
tri-nitro-benzene (Hepp, A. 216, 877). — O^H^CyOAc)^ [131^ and 0, ACliiOBzlg [160°]. 
0,oHsOgH«Gl(NOJs. [96°]. Plat oanary-yellow The existence of an isomeric naphthalene 
needles (Liebermann a. Palm, JB. 8, 878). — tetra-chloride [118°] has b'^en denied by Atter- 
0„H«Cja[3Me(N0,)a. [61°]. Formed by mixing berg (J3. 11, 1223 ; c/. Fischer, B. 11, 736). 
naphthalene and di-ni^o-toluene dissolved in Naphtiialene tri-chloro-bromide OjoHjCl^Br, 
benzene (Hepp). — OmH8C3H,Me(NOj[),. [98°]. Formed irom the tetrachloride and bromine; 
Formed from ^a).tri-nitro-toluene and naphthal- after 48 hours the product is washed with warm 
ene in aiooholio solution (Hepp). Needles. — alcohol and crystallised from ether. Prisms. 
C,oH„08H3Me(NOj),. [100°]. Formed from (i3)- # Naphthalene dihydride 0,oH,o. [16*6°]. 

tri-nitro-toluene and naphthalene. Yellowish (212°). V.D. 4*7 (calc. 4*66). Occurs in heavy 
needles (from alcohol). — OiaHaCa^jMelNO*),. coai-tar oil (Berthelot, Bl. [2] 9, 288). Formed 
[89°]. Formed from (7) -tri-nitro-toluene (H.), — by heating, naphthalene with cono. HIAq for a 
0 ,oH 8 CuHj(N 02)5NH3. [169°]. Orange prisms, short time at 280° (Berthelot), and by reducing 
C,oHgC«H3(NO.j30H. Yellow needles (Gruner, naphthalene dissolved in isoarayl alcohol with 
Z, 1868, 213). — CjyHgOuHJNOJjOH. [78°]. sodium [Bamberger a. Lodter, B, 20, 3073). 
Formed from (j8)-tri-nitro-pnenol and naph- Naphthalene dihydride is formed by distilling 
thalene (Henriques, A, 216, 832). V. e. sol. the bromide of naphthalene- tetra-hydride, or by 
alcohol.— C,„HHOgH3(NOJjOH. [100°]. Fonned heating it with alcoholic KOH (Graebe a. tfuye, 
from naphthalene and (7) -tri-nitro-phenol (Hen- B, 16, 3032). It is likewise obtained by the 
riques). Golden needles (from alcohol^, si. sol. action of sodium on an alcoholic solution of the 
alcohol.— OjQHgOgHMe(N02)jOH. [106°]. From nitrile of naphthoic acid (Bamberger a. Lodter, 
naphthalene and tri-nitro-o-cresol (Nolting a. B. 20, 1704) and, as a by-product, when (/8)- 
Collin, B. 17, 271h Yellowish needles (from naphthylamine dissolved in isoamyl alcohol is 
acetone). — C,oH^CaHMe(NO.JjOH. [127°]. From reduced with sodium (Bamberger a. Muller, B. 
naphthalene and tri-nitro-w-oresol (Nfilting a. 21, 859). 

Salis, B. 16, 1862). — 0,oH304Hj(NOj)2S. [60°]. Properties.— Tables. Does not combine with 

Yellow needles (from benzene). Formed from picric acid. By treatment with bromine dis- 
naphthaleno and di-nitro-thiophene (Bosenberg, solved in chloroform it is converted into the 

B. 17, 1778). dibromide C,„H,oBr2, which crystallises in thick 

Picric acid compound colourless prisms, v. sol. alcohol and ether, and 

C, oHgCttH2(N02)30H. [149°]. Golden-yellow gives off HBr on heating (B. a. L.). 

monoohnic needles, sol. alcohol, ether, and Naphthalene dihydride 0,oH,p. (200°). 

benzene. Slowly separated into its components Formed by distilling the dihydride of naphthoic 
by boiling water. acid with soda-lime (von Pechmann,B. 16, 617). 

« ’-Liquid. 

Naphthalene tetrahydrlde ic. 

®A<ch Ich’ 

•978. Formed by heating naphthalene with 
HIAq at 280° (Berthelot), with PHJ at 180° 
potash also converts it into chloro-naphthalcne. ! (Baeyer, A, 155, 276), or by adding sodium to 
Sodium or sodium-amalgam at 150° converts it | its solution in isoamyl alcohol (Bamberger a. 
into naphthalene. I Kitscholt, B. 23, 1561). Formed also by sus- 

Naphthalene tetrachloride OigHgClv Mol, pending the tetrahydrlde of ^a)-naphthyl-hy- 
w. 270. [182°]. Bqo 105*35 in a 2*39 p.c. ' drazine (1 pt.) in boiling water and allowing a 

chloroform solution (Kanonnikoff). Formed by j solution of cupric sulphate (2 pts.) to drop in 
passing a rapid current of chlorine over napli- , slowly; nitrogen is evolved, and the naphthalene 
thalene until the product, after having become tetrahydrlde may be separated from ppd. cuprous 
liquid, thickens again, when it is washed with oxide by steam-distillation (Bamberger a. Bordt, 
ether and crystallised from benzene. Formed B. 22, 631). Prepared by heating naphthalene 
also by treating naphthalene with a saturated (10 pts.) with HI (9 pts.) and amorphous phos- 
solution of chlorine in CHCl, (Grimaux, B. 6, ; phorus (3 pts.) for 8 hours at 220°-225° ; the 
222 ; Schwarzer, B. 10, 879), by chlorinating ' yield is good (8 pts.) (Graebe a. Guye, B. 16, 
naphthalene in direct sunlight (Leeds a. Ever- 3028 ; c/. Graebe, B. 5, 678). 
hart, A. 2, 205), and by the action vof Prqperto.— Oil, slowly turning brown in air. 

EGlOg and HGl on na|mthalene (Fischer, B. 11, Smells like naphthalene. Its solution in chloro- 
735). Large monoolinio prisms, insol. water, si. form absorbs bromine, giving off HBr. It imipe- 
sol. alcohol, m. sol. ether, v. sol. benzene pnd diately decolourises an acid solution of KMnOi, 
petroleum. Sublimes at 225°>280°. Decomposed and is oxidised to GgH,(GOgE).GH2.GH2.GOgH 
on distillation into HGl and (a)- and (/3)-di- (Bambergel). The compound obtained by Baeyer 
ehloro-naphthaleneB(Eraffta.Becker,B.9,1088). and by Graebe yielded phthalio acid on oxida- 
Alooholio potash forms (a)- and some (i)-di- tion by KMn04 and may perhaps not be identical 
ohloro-naphthalena reconverted into naphthal- with Bamberger’s tetrahydrido. When passed 
ene on digesting with iron (Zinin, B. 4, 288). through a red-hot tube it is resolved into naph- 
Boiling dilute AgNOg slowly converts it into thalene and hydrogen. 

0igHg(010)g [196°]. When boiled with water it Naphthalene hexahydride 0,oHi4. Hexo- 
yields 0|JSB01a(0H)g, which orystallisea in hydronaphthaUne, (200°) (G. a. G.) ; (206° at 
prisms (from ether) [166°], S. 8-3 at 100°, and is 764 mm.) (A.). S.G. § *9419. O.E. (0°-26-8°) 
oeoomposed on distillation with HOI into water, 000817 (Lessen a. Zander, A» 226, 112). B^ 
Hd, iM ohlotD-naphthol. Zn and HgSOg re- 71*16 (Nasini a. Bernheimer, 0, 16, 98). S. Y. 

• a2 


Aapninaiene oicnionae UjQrigiJig. f ormea 
by passing chlorine over naphthalene. KCIO, 
and HGl may also be used (B. Fischer, B. 11, 
736, 1411). Oil, miscible with ether, m. sol. 
alcohol. Begins slowly to decompose at 40°- 
60° into HOI and ohloro-naph thalene. Alcoholic 
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171*2 (Lossen, A, 254, 58). Formed by heetiiig 
Daphthalene with cono. HlAq and phosphoma 
(VVredcn a. Znatovitoh, 9» 278, 1606; A. 187, 
164). Prepared by hating naphthalene (67 pta.) 
with HI (100 pta.) and amorphous phosphorus 
(30 pta.) for 10 hours at 240°- 250° (Graebe a. 
Guye, B, 16, 8031) ; or by heating naphthalene 
(10 g.), amorphous phosphorus (3 g.), and HIAq 
(9 g., boUing at 127°) at^ 235° for 7^ hours 
(A^estini, G. 12, 495). Liquid, which absorbs 
oxygen from the air. Does not combine with 
picric acid. Beacts with bromine, giving oS 
HBr, and forming a product which is converted 
by alcoholic potash into C,oHjBr (270°). 

Naphthalene ootohydride G,oH,«. (185°- 

190°). S.G. * *910 ; ^ *892. Formed by heat- 
ing naphthalene (5 g.) with HIAq (9 g. of S.G. 
1*7) and red phosphorus for 15 hours at 260° 
(Goye, Biu 2, 138). Liquid, smelling like oil of 
turpentine. Absorbs oxygen from the air. 

Be/ercncM.— Tm-amido-, Amyl-, Bbomo-, 
Bbomo-xodo-, Bbomo-nitbo-, Ohlobo-, Ghlobo- 
MIXBO-, lono-, lODO-NITBO-, NiTRO-, Dl-OXY-, Me- 
THTL-, Ethyl-, Propyl-, Phekyl-, and Benzyl- 
NAPBTEALENES. AlsO NaPHTHOL, NaPBTHYLAMINX. 

and Naphthylene-diamine. 

NAPHTHALENE. CONSTITUTION OF. v, 
Diotxomary op Applied Chemistry. 

NAPHTHALENE ALDEHYDE t?. Naphthoio 

ALDEHYDE. 

NAPHTHALENE-DUMINEv.Kaphthylenb- 

DIAMXNB. 

NAPHTHALENE-ABSONIG acid V* Of^ctnio 
compounds of Arsenic. 

NAPHTHALENE-AZO- compounds v. Azo- 
compounds and Dis-Azo- compounds. 

NAPHTHALENE CAEBOXYLIC ACID v. 
Naphthoic acid. 

Naphthalene Pen-dicarhozylio acid C, 
i.e. C,oH,(C02H)s [I:!!. Naphthalic acid. Mol. 
W.216. [266°]. 

Formation,—!, By oxidising acenaphthene 
with E^Or^O, and or HOAo (Behr a. 

Dorp, B, 6, 862 ; A, 172, 266 ; Anselm, B, 22, 
86y. — 2. By oxidising pyrene-ketone with 
JSMnO^ (Bamberger a. Philip, B. 19, 3040). -3. 
Bva^x^oationof its semi-nitrile CjACy.COjH 
whion ia formed by the action of cuprous cyanide 
open diazotisedpert-amido-naphthoio acid (Bam- 
b^er a. Philip, B. 20, 248). — 4. By oxidising 
di-exo-oxy-acenaphthene with alkaline EMnO, 
(Ewan a. Cohen, C. J. 65, 580). 

Properties*— hong sil^ hair-like needles 
(from alcohol); almost insol. water, si. sol. 
ether. Split up into water and its anhydride 
fay heating idone at 145°, by boiling with HOAc, 
or even by exposure over H^SO^ (Blumenthal, 
B, 7, 1092h Distillation with lime yields naph- 
thalene. Yields a fluorescein on heating with 
rescHndn. 

Salts.-(NHJ^''EtOH. Plattf., (from*’ al- 
cohol).— Na^^—K^^EtOH. Plates.— BaA"aq: 
sparingly soluble white silvery plates— OaA"aq. 
— ALA'^gaq. 

ISi^methyl ether [108°]. ^ 

Anhydridt 0,A<^0. peB"). 

Needles (from alcohol); si. sol. alcohol and 
benzene. Not attacked by boiling HNO,. 

0„5,<J§^m [abor. «8«0J. 


Formed by boili^ the acid or its afthydiide idXk 
aqueous ammonia. White needles. SoL warm 
EOHAq. When AgNOj is added to its station 
in alcoholic NH!g there is formed a mystallino 

pp. AggO^HjiNiOi. 

Naphthalene dioarbozylio acid 0, 

[255°]. Formed by redhoing di-ozy-naphthaC 
ene dicarboxylio acid [162°] with HIAq and 
amorphous phosphorus (Claus a. Meixner. J. pr* 
[2] 87, 8). Flocculent pp., insol. water and 
ether, sol. alcohol. Yields naphthalene on dis* 
tillation with lime, — PbA" : greyish -white pp. 

Naphthalene * a ’-dioarbozylio aoid 
CioH5(COaH)2 [2:2']. Obtained by digesting its 
nitrile with HClAq at 200° (Ebert a. Merz, B, 9, 
606). Long needles (from alcohol). Melts far 
above 800°, V. si. sol. boiling benzene, toluene, 
and HOAo, m. sol. boiling alcohol. Yields naph- 
thalene on distillation with lime. — CaA'"4aq: 
minute needles, si. sol. water.— AgjA", 

^i7^iZflO,oH,(CN)j. [268°]. Formed bv 
distilling naphthalene (a)-disulphonio acid with 
potassium cyanide. White needles (by subli- 
mation), m. sol. boiling alcohol. 

Naphthalene * 3 ’-dioarbozylio sold 
C,oH„(C 02H)2 [2:3']. Obtained in the same way as 
the * o ’-isomeride, from naphthalene ‘jS’-disul- 
plionio acid (E. a. M.). Short needles (from 
alcohol). Melts far above 300°. Almost msol. 
boiling benzene, toluene, and HOAc, m. sol. 
boiling alcohol.— K,A" ^aq i tufts of needles, v. 
e. sol. water.— CaA" 3|aq : minute needles, 
almost insol. water. — Ag^A". 

Ntfrtfe 0 ,jHb(CN)j. [297°]. Long needles 
(from HOAc). Almost insol. boiling ether, al- 
cohol, and benzene. 

Naphthalene (7) -dioarbozylio aoid 
C,oHb(C 02H)^ Obtained from its nitrile, which 
is formed by distilling with ECy potassium 
bromo-naphthalene sulphonate (obtained by 
Bulphonating (a) -bromo-naphthalene) (Darm- 
stadter a. Wichelhaus, A, 152, 309 ; Z. [2] 5, 
571). Small needles, v. sol. alcohol, insoL 
boiling water. — BaA" 2aq : crystalline grains. 

Nitrife 0 ,oH,(CN) 2. [204°]. Thin needles, 
si. sol. alcohol ana ether. 

Naphthalene (5).dicarbozylio aoid. Nitrile 
0,^,(CN)2. [236°]. Obtained by distilling potas- 
sium bromo-naphthalene (a)-8ulphonio acid with 
KCy (D. a. W.). Needles, v. sol. alcohol. 

Naphthalene (c)-dioarbozyUo aoid. Nitrile 
C,eH9(CN)2. [170°]. Obtained by distilling potas- 
sium bromo-naphthalene (iS). sulphonate with 
ECy (D. a. W.). Small needles, v. sol. alcohol 

Naphthalene tri-oarbozylio aoid 
0^»(C02H),. Obtained by quickly heating the 
tetra-carboxylio aoid to^200°-260° (Bamberger 
a. Philip, B. 19, 8087). 

Naphthalene tetra-oarbozylic acid Oi^HLOi 

0,^^(C0gH)4[l:l':4:4']. Formed by oudis- 
ing pyrenio aoid with dilute EMnO, (Bamberger 
a. Philip, B, 19, 1998; 20,868; A, 240, 182). 
Colourless glistening plates or needles ; m. sol. 
hot HOAo and water, y. sT. sol. alcohol and 
benzene. Not attacked by^HNOg even at 160°. 
Yields naphthalene on distillation with lime. 
— BaaA*» (dried at 180°).— Ag^A’’. 

Anhydridt (<^0)r Vonned 

by heating the add at 150°117Q° (Bamberger a. 
PhUip, Bt 19, 8087). Needles (from HOAe). 
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imide cga4(<oo>^®)* ^ 

treating the anhydride with NH^Aq. Needles 
and prisms. Sublimes in needles above 270^. 
V. si. sol. alcohol, ethei, and b'^nzene. Aqueous 
NaOH colours it yellow (forming the Na salt), 
without dissolving it ; on adding acids it turns 
white again. 

Naphthalene dihydride dioarhoxylio acid 

0|9E^(C02H)^ Dihydronajphthalic acid. 
Formed by reducing naphthalio. acid with 
sodium-amalgam (Anselm, B. 22, 859). Colour- 
less crystalline solid, v. sol. warm alcohol, si. 
sol. ether and water. Beduces alkaline EMn04. 
It turns yellow at 160®-160°, froths at 199°, and 
changes to the anhydride, but is not melted at 
275°. 

Naphthalene tetrahydride diearboxyll^ acid 

When an 

alcoholic solution of ethane tetra-oarboxylio 
ether 0A(G02Et)4 (1 mol.) and NaOEt (2Tnol8.) 
is heated at 130° with di-w-bromo-o-xylene 
OgH4(OH2Br)2 11 mol.) there is formed naph- 
thalene tetrahydride tetraoarboxylio ether 

°*^‘<0^!o(OO^Etjp^ ’ 

nified with alcoholic potash it loses CO, (2 mols.) 
yielding the dicarboxylio acid. The yield is 
70 p.o. of the theoretical (Baeyer a. Perkin, B. 
17, 448; 0. J. 53, 11). Minute tables, si. sol. 
cold, m. sol . hot, water ; v. sol. chloroform, al- 
cohol, ether, and acetone. Splits up at its melt- 
ing-point into H.p and its anhydride. On pass- 
ing through a red-hot tube it yields naphthalene. 
— AgjA"; white crystalline pp. which yields the 
anhydride and naphthalene on dry distillation. 

.CH2.CH,C0v 

Anhydride C^HZ I >0. [184°]. 
\0H2.CH.C0^ 

Four-sided prisms (from ether) or needles (by 
sublimation) ; si. sol. ether, m. sol. alcohol and 
chloroform, insol. cold water. Slowly re-con- 
verted into the acid by hot water. 

Naphthalene tetra-hydride tetra-carboxylio 

..id OA<oK|co||:> 

naphthalene tetracarboxylic acid. The ether is 
formed by heating an alcoholic solution of sodio- 
chloro-malonic ether CNaCl(CO.Et)2 (2 mols.) 
with o-xylylene bromide (1 mol.), reducing the 
resulting 02H4(CH2.C01(C02Et),), by means of 
zinc-dust and HOAo to o-xylylene-di-malonio 
ether 0«H4(CH2.Cl^C02Et)2)2, and treating the 
sodium denvative 02H4?CHg.0Na(002Et),)a with 
an ethereal solution 9f iodine (Baeyer a. Perkin, 
jun., B. 17, 448). The ether may also be obtained 
from C4H4(CH2Br)2, sodium ethylate t and 
Cj,HafCO^t)4 (v. 8V^a). The free acid, which 
may be obtained bv careful saponification of the 
ether with alcoholic potash. Is a syrup which 
splits up at 185° into CO, and the dicarboxylio 
acid described above. 

Be/arincs.— BBoxo-MiPHTHAZiHNa dioxbboxt- 

uo aoD. 

Pl"NAPHTHAtKNN OXIDE o. Bznaphtutl- 
moxiOx. 

NAEBTHALENE DI4)Z1X v. of 

lUfinniOQinxo^ 


NAPHTHALENE PHOSPHINIC ACID 

C,oH,.P(OH)a. Naphthyl-phoephorous acid, 
[126°]. S.G. 1*877 (Sobr6der, B. 12, 564). 
Formed by the action of water on its chloride. 
Aggregates of small needles, si. sol. cold water, 
almost insol. HClAq. Melts under water. Be- 
duces silver solution. It is accompanied by an 
acid {OjoHJjPO.OH [204°] which is insol. water. 

• Chlorida OioHjPCl,. (above 360°). Formed 
by heating mercuric dinaphthyl Hg(C,oH,), with 
PCI, at 190° for several hours (Kelbe, B. 9, 1051; 
11, 1499). Liquid. Combines with chlorine 
forming 0,oH^Cl4. 

NAPHTHALENE PHOSPHONIC ACID 
C„H,.P0(0H)2. [190°]. S.G. 1*440. Formed 
by the action of water on its tetrachloride 
(Kelbe). Long needles, v. sol. hot, si. sol. cold, 
water. When strongly heated it decomposes, 
with separation of carbon, into naphthalene and 
metaphosphorio acid. — AgjA" : white pp. 

Chloride C,oH,PCl4. Formed from the 
compound OjoH^PCl, and chlorine. 

NAPHTHALENE-STYBENE v. Naphthyl- 

ETHYI/ENB. 

NAPHTHALENE (a)-8ULPHINlC ACID 
C^H^SO.H. Formed by digesting a solution of 
the chloride of naphthalene (a)-sulphonio acid 
ill ether with sodium amalgam (Gessner, B. 9, 
1500; cf, Otto a. Mories, B. 6. 860). White 
scales, V. sol. water, si. sol. HClAq, m. sol. alco- 
hol, si. sol. ether. Decomposed by HClAq at 
180° into naphthalene and SO,. 

S al ts.— KA' 4aq : glistening so^es. 

•— BaA'jlJaq. Slender needles. S. *5 at 14°; 
2 at 100°. — PbA'^aq: long branched needles. 
— AgA'. Soluble plates, not decomposed at 200°. 

Naphthalene (i8)-8ulphinio acid 0,oH,.SOaH. 
[105°]. Formed m the same way as the pre- 
ceding isomeride from naphthalene (/9)-*3ul- 
phonio acid, and ppd. by adding Hd to a solution 
of the Na salt as a white crystalline powder, m. 
sol. alcohol, ether, and water, almost insol. 
HClAq. Beadily decomposed by HClAq at 150° 
into naphthalene and SO,. * 

Salts. — KA'|aq: scales. — BaA',: glistening 
needles. S. 4*7 at 16° ; 6*25 at 100°.-CaA'2 8aq: 
white crystalline solid, v. sol. water and alcohol.-— 
MgA'jOaq : scales, more sol. alcohol thanyrater* 

References.— and Chloro-naphthal- 

ERE SULPUOMIO ACID. 

NAPHTHALENE (a)-SDLPHONIO AfilD 
CioHj-SOsH. Formed, together with the (A)- 
isomeride, by dissolving naphthalene in H2S04. 
At 160°~170° the chief product is the (jS^-acid, 
but at 80°-100° the product consists mamly of 
the (od-acid (Mens a.Weith, B. 8, 195 ; c/. Fara- 
day, P, 7, 104 ; Berzelius, P. 44, 377 ; Liebig a. 
W6hler, P. 24, 169 ; A, 87, 197). Naphthalene 
it^converted by CI.SO..,H (1 mol.) into a mixture 
of the (nj- and (3)- sulphonic acids (Armstrong, 
0. J, 24, 178). It may be separated from the 
(/B) -isomeride b^ means of the calcium or lead 
salts. Crystallme and deliquescent, v. e. soL 
watcTi sol. alcohol, si. sol. ether. Partially con- 
verted into the (/3) -isomeride by heating with 
H2SO4 at 100°, more completely at higher im- 
peratures. Decomposed into naphthalene and 
H2SO4 by heating with HClAq at 200°. Oxidised 
ByKMn04 in acid solution to phthalic aoid(Beil- 
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item a. Eurbatof, C, 0. 1881, 859 ; A. 202, 216). 
Alkaline KMnO^ yields OA(CO.^).CO?CO.H 
(Henriques, B, 21, 1607) and phthalio aotd. 
Bromine forms dibromo-naphthalene andbromo- 
naphthalene sulphox^o aoid. 

Salts.- EA'^aq.' Plates (from alcohol). 
S. 7*7 at 11®. — CaA'j 2aq. Plates (slowly deoom> 
posed at 80®). S. 6 at ll®.~ BaA',aq. Plates. 
S. 115 at 10° (M.); 1*13 at 15°; 4*76 at 100® 
(Regnaalt, pr. 12, 99).— PbA'^ 3aq. Plates. 
S. 3-7 at 10®.— Pb,OA',.— AgA'. S. 10-3 at 10®. ‘1 

Ethyl ether EtA'. Formed by boiling the 
chloride (1 mol.) with alcohol (2 mols.) (Kim- 
berly, A. 114, 133). Viscid liquid, which slowly 
solidifies. Insol. water, miscible with alcohol 
and ether. Decomposed on distillation, giving 
off SO;2 and naphthalene. Aqueous or alcoholic 
potash merely saponifies it. Wate/ at 150® 
resolves it into alcohol, naphthalene, and HjjSO^. 
ConVertW by PCI4 at 160° into (a)-chloro- 
naphthalene and SOClj (Carius, A. 114, 145). 

Chloride C,„H,.S02C1. [66°]. Glistening 
plates (from ether), v. sol. ether, CS^, and 
benzene (Maikopar, Z. 1869, 710; Kimberly, 
A. 114, 129). On passing chlorine into a solu- 
tion in CSa there is formed the tetrachloride 
CioHjCl^.SOjCl, a thick liquid, sol. CS-j, chloro- 
form, benzene, and ether, and converted by alco- 
holic potash into di-chloro-naphthalene sul- 
phonic chloride (Widraann, B. 12 , 2228 ). 

Amide 0,oH,.SO.^n,. [150°]. Prepared 

by warming the chloride with cone. NHjAq. 
Sol. water, v. sol. alcohol and ether. Its alco- 
holic solution gives with AgNOj a crystalline 
pp. CnjH-.SOjNHAg, V. sol. alcohol and ether, 
quickly blackening in light. 

Benzoyl derivative of the amide 
O|0H,.SO.^NHBz. [195°]. Formed by heating 
the amide with BzOl (Kimberly). Minute four- 
sided prisms (from alcohol) (Wolkoff, Z, 1871, 
422 ; B. 6, 142). Insol. water, m. sol. alcohol 
and ether. Decomposed by boiling KOHAq into 
benzoic acid, NH,, and naphthalene sulphonic 
acid. PCI5 converts it into C,0H^.SO2.N:CC1.C«H0, 
which crystallises from ether in large four-sided 
plates [94®] and is re-converted by boiling water 
Of alcohol into C,oH,.S02.NH.COC,H^, and 
by ammonium carbonate into crystalline 
O,0H,.SO2.N:O(NH2)O0H5. Behaves like an aoid, 
decomposing carbonates, and forming the salts, 
— C,0H,.SO,.NKBz ; prisms, v. sol. water and 
alcohol. — CaA'2 aq : needles. — BaA's : slender 
needles, si. sol. water. — AgA': minute needles. 

C.oHy.SOyNHPh. [112°]. Needles 
(Carleson, Bl. [2] 27, 360). 

(a) . Naphthalide O,.H,.SOa.NHC,0H,. 
[82°]. Small needles (0.). 

Naphthalene (3)-Bnlpnonic aoid 0,oH-.SO,H. 
Produced by the action of H,S04 upon phenyl 
(a)-naphthyl ketone, the isomeric change result- 
ing from the heat evolved in the reaction (Elbs 
a. Steinike, B. 19, 1966). Prepared heating 
naphthalene (500 g.) with HjjSOi (400 g.) for 
8 hours at 160° and purifying the aoid by means 
of the Ca salt (Merz a. Weith, B. 8, 196). Non- 
deliquescent crystals. Not decompose4 by 
dilute HClAq at 200®. Split up into naph- ' 
thalene and H^SO^ by distilling with dilute 
H2SO4 at 135® in a onrrent of superheated 
steam (Armstrong a. Miller, 0. J, 45, 148). Oxid- I 
lied by alkaline KMnO* to O4H4(0O2H).CO.00j^[ | 


•/ • 
(Hennques, B. 21, 1607). KMn04 in netttfil 0» 
aoid solution yields phthalio aoid (Beilstein a. 
Kurbatoff, 0, 0. 1881, 859 ; A. 202, 215). OrO* 
and dilute H2SO4 yield naphthoquinone sulphonic 
aoid (B. a. K.). The Oa salt yields phthalio aoid 
on oxidation by CrO,. Bromine-water forma 
bromo-naphthalene sulphonic aoid. 

Salts. — KA'Jaq. Plates (from water) or 
needles (from dilute alcohol). S. 6*6 at 10®. S. 
(85 p.o. alcohol) *9.— CaA',. Plates. S. 1*3 at 
10°. — BaA'^aq. Plates. S. -846 at 10®.— 
PbA'^lJaq. Scales. S. *9 at 10®. 

CAZori(fsO,oH;.S02Cl. [76°]. Plates; less 
soluble in ether than the (a)-isomeride (Maiko- 
par). Reduced by HI to (8) -di-naphthyl di- 
sulphide [139°] (Cleve, B. 21, 1100). Combines 
with chlorine (dissolved in OS-J forming a 
tetrachloride O,0H,Ol4.SO2Cl, which separates 
; from chloroform in colourless cubes [131°] ; v. 
j sol. chloroform, CS^, and hot HOAo, insol. water 
! (Widm^nn, B, 12, 959). The tetrachloride is 
converted by boiling alcoholic KOH into di- 
! chloro-naphthalene (8)-sulphonic acid 
I A’mide C,oH,.S 02NH.,. [212°] (Cleve, J5Z. [2] 

I 25, 258). Small thin plates (from alcohol) ; lU. 
sol. water and ether. 

Ethylamide C.oH^.SOjNHEt. [82*6®J 
(Carleson, BZ. [2] 27, 360). 

Anilide Cj^Hj.SO^NHPh. [132®]. Needles. 

(a). Naphthalide C.oH^.SO^.NHC.oH,. 
[177*5°]. Needles. 

Naphthalene tetrahydride sulphonic acid 
CicHjj.SOJI. Formed by heating naphthalene 
tetrahydride with H^SO, for 3 hours at 40® 
(Graebe a. Guye, B. 16, 8030 ; Bamberger a. 
Kitschelt, J5. 23, 1565). Crystals; v. sol. water 
and alcohol. Decomposed by distillation with 
dilute H.^SOj and a current of superheated steam 
at 175°, or by dilute H,P04 at 130° (Friedel a. 
Crafts, Bl. [2] 42, 66 ; C. B. 109, 95).— NaA'2aq. 
Tables; v. sol. water. — BaA'32aq. Tables; sol. 
hot alcohol, si. sol. cold water. 

N aph thalene * a ’-disulphonio acid 
CJ,0H8 (SOsH )2 [2:2]. Formed, together with about 
an equal quantity of the (8)-i8omeride and some 
of the (5).isomeride, by heating naphthalene 
(1 pt.) with H^SO, (5 pts.) for 4 hours at 160® 
(Ebert a. Merz, B. 9, 592; Armstrong, B. 15, 
204 ; of. Berzelius, A. Ch. [2] 65, 290 ; Laurent, 
Gumpt. Chim. 1849, 390). The acids may be 
partially separated by their Ca salts, that of the 
(8)- acid crystallising out first, while that of the 
(a)- acid is the most soluble. The potassium salt 
of the (o)- acid is more soluble than that of the 
(8)- acid, and less soluble than that of the (8). 
acR Long, very deliquescent needles; si. sol. 
cold cone. HClAq. Giv^s di-oxy-naphthalene 
[186®] on fusion with KOH (c/. Griess, B. 18, 
1959,; Dusart, C. B. 64, 859; Darmstftdter a. 
Wichelhaus, A. 162, 806). Water at 200® splits 
it up into naphthalene and H2SO4. Fusion with 
NaOH forms (j8)-naphthol (8)-Bulphonio acid 
OioHa(OH)S08H (Weinberg, B. 20, 2906). PBr, 
forms (8)-di-bromo-naphthalcfie. Yields di- 
chloro-naphthalene [114®]. 

Salts. — K^''2aq. Transparent needles 
(from hot saturated solutions). 8. (of E«A") 71 
at 18°.— Na;A"6ftq* Glistening needles. S. (of 
Na^'') 46*6 at 18®.— CaA''6aq. 8. 16 at 18®.~ 
CaA''8aq (from a rapidly-oooled hoi satnraled 
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solution).— BaA"2aq. Long, broad needfes. S. 
1^2 at 19^*— PbA''2aq. Long needles; sol. water. 

Chloride [168®] (E. a. M.) ; 

[162®] (A.). Obtained by heating the K salt with 
POI^ at 140®. Plates (from benzene), or needles 
(from ether). 8. (benzene) 13*3 at 14°. 

Amide 0,oH«(SO^lI,)*. [243®]. Needles; 
m. sol. hot NHjAq and alcohol. 

Naphthalene * /3 *>di8nlphonio acid 
C,oHa(S08H)3. [2:3']? Almost the sole pro- 

duct obtained by heating a mixture of naphthal- 
ene (1 pt.) and H2SO4 (5 pts.) for 24 hours at 
180° (Ebert a. Merz). Formed also from its 
‘ a ’-isomeride by prolonged heating with HiS04 
at ISO"'. Somewhat deliquescent plates. Gives 


(i3)-naphthol * P * sulphonic acid and (/3)-di-oxy- 
naphthalene on fusion with potash. Yields 

C,oH«Cl, [136°]. 

S alts.— Na2A"aq : aggregates of minute 
prisms. 8. (of Na^A") 1-2 at 19°.— K^A". Pushy 
groups of needles. 8. 6*2 at 18°. — CaA"aa 8.6*2 
at 18°. When once dry this salt disuolvea in 
water with great difficulty.- BaA"aq. — PbA"aq. 

Chloride C,oS.,{SO.,Gl)^. [226°]. 8. (benz- 
ene) ‘46 at 14°. Tufts of small needles or thin 
plates ; v. si. sol. HOAc (difference from the (a)- 
isomeride), v. sol. benzene. 

Amide C,(,H„(S02NH2)2. Small needles, v. 
si. sol. NHjAq, almost insol. alcohol, ether, 
benzene, and toluene. Not melted at 305°. 

Naphthalene ( 7 )-diBulphonic acid 
C,(,H«(S03H)2 [1:4']. Formed by treating naph- 
thalene (1 mol.) with CISO3H (2 raols.) below 
100° and also by sulphonating naphthalene with 
SO, (Armstrong, B. 16, 204; Armstrong a. 
Wynne, 0. J. Proc. 2, 230; 3. 42). Its Pb, Ca, 
and Ba salts resemble those of the (i8).acid, 
dissolving very sluggishly in water. On fusion 
with potash it yields di-oxy-naphthalene [260°]. 
— Na^A" 2aq.— KjA" 2aq : plates, less soluble 
than the corresponding salt of the * a ’-acid. 

Chloride 0,„n„(802Cl)2. [184°]. Prisms 
(from benzene). Yields (7)-di-chloro-naphthal- 
ene [107°] on treatment with PCI3. 

Naphthalene (S)-disulphonio acid 
0 ,oH„(S 03 H )2 [1:3']. Aho called ( 7 ). Occurs in 
small quantity in the product of sulphonation of 
naphthalene by H.^SO^ at 160° (Armstrong, U. 
15, 204). Formed by treating potassium naph- 
thalene (i8)-8ulphonato with 0180,11 (Armstrong 
a. Wynne, C. J. Proc. 2, 230).— BaA./4aq. — 
NaA' 7aq. Formed also by heating naphthal- 
ene (8)-sulphonic acid with fuming HoSO, at 
100° (Ewer a. Pick, O. P. 45,229 [1887] ; Arm- 
strong, C.J^Proc. 4, 10). Long needles. Gives 
dioxy-naphthalene [135*6°] on fusion with 
potash. Yields CioHyOl, [49°]. The potassium 
salt is mere soluble fhan that of the (a)- or (/3)- 
aoid. — K2A"aq. — Na2A"4aq. — BaA"4aq. — 
CaA"4aq.— PbA"3iaq. , 

Chloride O.oH.iSOjOlL. [126°], 8mall 
prisms (from benzene). On treatment with 
POL it yields di-chloro-naphthalene [69°], 

Naphthalene (1, 2')-di8ulphonic acid. Formed 
from (o)-naphthylamine disulphonio acid (Arm- 
strong a. Wynne, 0. /. Proc. 6, 136). Yields 
C,,H,Cl2 [62-6°].-K2A"aq. 

Chloride [122-5°]. 

Naphthalene (1, 8) -disulphonio acid. Ob- 
tained from (!', 1, 8) or (2, 2', 4') naphthylamine 
disnlplionie aoid by eliminating NH, (Armstrong 


a. Wynne, 0, J, Proe, 5, IS, 129). Yields 
[61®].- K,A"2aq.— BaA'^daq. 

Chloride [137°]. 

Naphthalene hexahydride (a)-di-inlphonio 
aoid C,oH, 2 (SOsH) 2. Formed by heating naph- 
thalene hexahydride with HjSO. and SO,, and 
separated, from the (/3)-isomeriae by means of 
the K salt (Agrestini, 6. 12, 496).— Kj,A" (dried 
at 105°). Nodules, sol. alcohol. 

Naphthalene hexahydride (i3)-Balphonio 
^cid C,oH,,^(SO,H) 2. Formed as above.— 
KjA’' liaq. Insol. alcohol. 

Naphthalene trisulphonio acid 0 ,oH,(S 03H), 
[2:4:2']. Formed from naphthalene and 0180,11 
(Wynne, C. J, Proc, 3, 146). Yields 0,oH,CL 
[194°].— Na3A"'5aq. 

Naphthalene tetra-snlphonio acid 
C,oH 4(S(T3H)4. Formed by heating naphthalene 
with H.,S04 and P-.O, for three or four hours at 
260° (Stenhofer, B. 8, 1486 ; M. 3, 111). -Two 
isomeric acids are formed in the process, and 
when a solution of their Ba salts is slowly 
evaporated at 30° to 35° the salt of the acid 
here described crystallises out in striated prisms. 
Prisms (containing 4aq), v. e. sol. water, si. sol, 
alcohol, insol. ether. Decomposes above 170°. 

8 a 1 1 8.— K4A^^ 2aq : non-deliquescent needles. 
— Na4Ai^ 2aq (at 100°). — Na4A‘^ lOaq : very de- 
liquescent prisms. — BajA^^ a:aq : prisms. — 
Pb.A*'’ 6aq : crystalline pp. — CugA*^ 12aq : blue 
prisms. —Ag^A*^ 2.Jaq : very soluble needles. 

References,— Chloro-, Iodo- and 

NiTRO- NArnTHALRNE SULPHONIC ACIDS. 

haphthal-fujoeesceXh 0„H„0, ijt. 

Formed 

by heating naphthalic anhydride and resorcin at 
250^ (Terrisse, A. 227, 136). Yellow rhombic 
prisms. Its alkaline solution is red, with splendid 
green fluorescence. 

Acetyl derivative Ca^H^AcOj [191®] 
024H,3Ac05aq. [120°]. Needles (from acetone). 
Insol. alkalis, but saponified slowly. By treat- 
ment with PCI5 it is converted into the chloride 
C24H„0.,CL, which crystallises in scales, sol. 
chloroform, acetone, or glaicial acetic acid ; 
hardly sol. benzene, ether, or alcohol. 

Naphthal-eosin C24H,uBr405. [above 31(f°], 
Formed by adding bromine to an alcoholic 
solution of naphthal-fluorcscei'n. Its alkaline 
solutions are orange, with yellow fluorescence, 
and dye silk scarlet. 

NAPHTHALIC ACID v, Naphthalenb dz- 

CARBOXYLIC ACID. 

NAPHTHALIDES. Alkoyl derivatives of 
Napiithylaminr iq. v.). 

NAPHTHALIDINE SULPHONIC ACID «. 
(1,4') -Naphthylamine sulphonic acid. 

NAPHTHALIN v. Naphthalene. 

(j3).NAPHTHAMIDINE 0,oH,.C(NHLNHa. 
'^hite crystalline mass, obtained from its hydro- 
chloriddB? which is prepared by the action of 
alcoholic NH, at 60° to 60° upon (3)-naphth. 
imido-other 0,oH,.C(Nn).OEt (Pinner a. Klein, 
B, 11, I486).— B'HCl. [226°]. Needles. 

f«).NAPHTHAMID0XIM 0„Hn,N,0 U. 
0,oH,.C(NOH).NHg. [149°]. Obtained by mix- 
ing the nitrile of (a)-naphthoic aoid with hy- 
droxylamine hydroonloride, Na,OOg, and alooh(d 
(Ekstrand, B, 20, 223). Plates (from dilute 
•alcohol), V. sol. alcohol, insol. Ugrofn. On boil- 



NAPHTHAMIDOXIil. 


log with A.efi It yieUa 

[86®]. caco^t yields 0,^.0(N0.C0^t).NHr 

pil®]. cool, foms O.A-O^H>00. 

[189®] (Eichter, B. 22, 2468).-B'HCl. [160®]. 
Needles. — : yellow prismatif^ needles. 

Acetyl derivative C,oH,C(NOH).NHAo. 
(129®] (Richter, B, 20, 227). White needles, 
insol. water, v. sol. alcohol and ether. 

(ayN aphthoyl derivative 
C,oHy.C(NOH).NH.CO.O,oH,. [228®]. Needles; 
almost insol. HClAq. 

(j8)-Naphthamidoxiin 0 ,oH,. 0(NV)H).NE4. 
[160®]. Formed from (i8)-naphthonitrile and 
alcoholic hydroxylamino (Ekstrand). Scales, 
decomposed by boiling water. On hea^ng with 

Ao,0 it yields [86®], which 

is aliro fomed by boiling the acetyl derivatiye 
with water. ()3)-Naphthoyl chloride forms the 

corresponding azoxim 0|oH,^^^^0.0,oH,. 
[176®]. Acetic aldehyde yields the compound 
[122®] orystaUising in 

needles. Cyanogen passed into an alcoholic 
solution of (8)-naphthamidoxim forms the com- 
pound 0,oH,.C(NOH).NH.O(NH).CN [119®] 
(BrtLhl,B. 23, 1463). ClOO^Et in chloroform forms 
0 ,oB[,.C(NO.C 02 Et).N]^ crystallising in needles 
[121®]. COClj yields white felted needles of 

[216°]. Boiling aoetoaoetic 

ether forms 0 ,oH,. 0 <^^^^C.CH 3 .CO.OH, crys- 
tallising in plates [109®]. 

Salt.-B'HC1. [178®]. Needles, v. sol. wdter. 
Acetyl derivative C,oHj.C(NOH).NHAo. 
[164®]. Faintly yellow needles, insol. water, si. 
8ol. cold alcohol and ether. 

B«n;poyZdcrtuatiueO,oH,.0(NOH).NHBz. 
[179®]. SiUry felted needles (from alcohol), in- 
sol. water, sL sol. cold alcohol. On boiling with 

water it yields tUB'’]- 

.Ethfl ether 0,.H;.C(N0Et).NH,. [76®]. 
Formed from (/3)-naphthamidoxim, NaOEt, and 
Btl at 100® (Richter, B. 20, 227 ; 22, 24651. 
Shining felted needles, v, si. sol. water, v. sol. 
alcohol, ether, chloroform, and ligroin, sol. 
HCdAq, insol. NaOHAq. 

HAFHTHANISOL v. Methyl ether of Napb- 

XBOL. 

. HAFHTHAKTHBAC£N£Ci(P3„l.c. 

by boiling naphthanthraquinone with zinc-dust 
and aqueous NH^Aq till the red colour has dis- 
appeared, extracting the residue witH alcohol 
and adding HOAc to the extract (Elb^^ B. Id, 
2211). Large colourless serrated plate^Vwith 
powerful green-yellow fluorescence. Maw bo 
sublimed. — Pic rate 0 ,gH, 22 CgHa(NOa)jOH. 
[188®]. Bed needles (from benzene), deobm- 
posed by alcohol. * ' 

HAPHTHANTHBAQUIKONB 0|JS,gO, iM. 

naphthoyl-o-benzoic acid with cone. H^SOg (£lbs,« 


S. 19, 2209). Glittering deep yellow greliii at 
prisms, si. sol. alcohol and ether, m. sol. acetone 
HOAc, and EtOAo, y. sol. cdiloroform and 
^nzene, insoL petroleum-ether. May be 8ub« 
limed as needles arranged in leaflets. Cone. 
H^SO^ forms a brown solution. Sodium-amalgam 
added to its alcoholic lAilution forms a dark- 
violet zone (like anthraquinone), but on warming 
the liquid becomes red (anthraquinone gives a 
green liquid). It does not combine with piorio 
acid. 

KAPHTHAQXllNOIINE v. NAPBTBoquiNOir 
INK. 

NAPHTHAQUIKONB v . Naphthoquinone. 

NAFHTEAZABUf o. Di • oxy • naphtho- 

pUINONE. 

(aiB)-NAPHTHAZINB 0^3, gN* t.c. 

Naphthase, 

[275®]. ^ 

Bormetion.— 1. By heating (a)-nitro-naph- 
thalene to redness with lime (Laurent), or 
zinc-dust (Doerr, B. 3, 291 ; 10, 772 ; Elobu- 
lowski, B. 10, 670).-— 2. By the action of (fl)- 
naphthoquinone in HOAc solution uponnaph- 
thylene o-diamine (Witt, B. 19, 2796). — 8. By 
fusing (/3) -naphthoquinone with ammonium 
! acetate, tne yield being small (Japp, 0. J. 61, 
100).— 4. By heating (a)-chloro-(8)-naphthyl- 
amine with lime (Cleve, B. 20, 1991). 

Properties, — Yellow needles ; si. sol. alcohol 
and benzene, with pale violet fluorescence, m. 
sol. phenol and aniline. Cone. HgSO^ forms a 
violet solution becoming orange-yellow on dilu- 
tion, and finally colourless, depositing the naph- 
tliazine. Bromine in presence of iodine yields 
CggHsBrjNj melting above 320®. 

(j8jS)-Naphthazine 

[248®^ 

Formed by adding a strongly acid solution of 
diazobenzene chloride to a warm solution of 
(i8)8)-di-naphthylamine (Matthes, B. 23, 1338). 
Woolly bunches of long yellow needles (from hot 
alcohol or hot HOAc). Its solutions in alcohol 
and benzene exhibit a blue fluorescence; its 
solution in HOAc shows green fluorescence. 

NAPHTHENES OnH^n- A class of hydro- 
carbon, forming the principal constituents of 
Caucasian petroleum; they are isomeric with 
the olefines, from which they differ in behaving 
as saturated compounds. They resemble the 
paraffins in yielding by substitution chloro- 
derivatives, readily dissociated into hydrochloric 
acid and a hydrocarbon of formula 
oxidation they are converted into hydrocarbons 
poorer in hydrogen and d^ygenated products, 
thus resembling naphthalene. 

Ar, regards their constitution the carbon 
atoms are arranged in a closed chain, and the 
determination of the specific refractive energy of 
the members of the series appears to show that 
they contain no olefinoid combination of carbon 
atoms. They are probably heaahydrides of Uie 
aromatic hydrocarbons. 

' They also probably occur in petroleum from 
Hanover, Galicia, Borislau, and Burmah, but 
.have been mistaken by former observers for the 
iQlefines. They are also formed in the dry dis- 
tl^ation of resin (</. Benatdf B. 95t 141, 948)t 



KAPHTHIKDOLE OABBOXYLIO ACUD. 

Th$ following m the physical properties of some 9! the members examined: 



ap B. 


Deoanaphthene • 
Endecanaphthene • 
Dodeoanaphthene • 
Tetradecahaphthene 
Pentadecanaphthene 


•7808 

1-43066 

•8019 

1*4.3883 

-812 

1*4438 

•8215 

1*44913 

•8290 

1‘45|4 


1-43863 1-4427 

l-iM66 1-45166 

1-45173 1-45646 

1-46706 1-4619 

1-46136 1-4661 


1-433 

1*441 

1-44606 

1-4514 

1*4544 



The naphthenes are obtained from the fol- 
lowing fractions of Caucasian petroleum : 

Fraction 

Ootonaphthene OaH|« . • 116°-120" 

Nonaphthene O.H,g . . . 136°-140® - 

Deoanaphthene . • 155^-165° 

Endecanaphthene GnH^ • • 180°-185^ 

Dodeoanaphthene 0,2H24 • . 196°-137® 

Tetradecanaphthene 0,4Hig • 240V241^ 

Pentadecanaphthene . 246°-248® 

(Markownikoff a. Oglobine, J, CJu [6] 2, 446). 

Some of these hydrocarbons {B.g. ootdnaph* 
thene and nonaphthcne) occur in two isomeric 
forms. Octonaphthene on treatment with H0SO4 
and HNOg yields tri-nitro-m-xylene, and it is 
therefore probably m-xylene hexahydride (Mar- 
kownikoff a. Spady, B, 20, 1851). Nonaphthene 
(136®), S.O. “jP -7667 is identical with pseudo- 
cumene hexahydride, for it yields some tri-nitro- 
^-oumene on nitration and tf^-cumene sulphonio 
acid with excess of H2SO4 (Konovaloff, O. O. 
1887, 1133 ; J, B. 22, 4, 118). Heptanaphthene 
CyH,4 also occurs in Caucasian petroleum and 
boils at 101® (Milkowsky, Bl. [2] 46, 182). 

Hexanaphthene oarboxylio acid C^HipCO^^H. 
Eixahydro-bemoic acid2 (216®). S.G. ^ 
*9503. Obtained from the oils of Baku by ex- 
tracting with caustic soda, and purified by frac- 
tional distillation of its methyl ether (Aschau, 
B. 23, 867). Thick colourless oil, smelling like 
valeric acid. Not solid at — 10®. Not attacked 
by bromine in the cold. HNO3 and KMn04 act 
slowly upon it. It slowly expels HCl from 
GaCL. Gone. H.4SO4 dissolves it, and, on warm- 
ing, decomposes it. Phosphoric acid decomposes 
it gradually in the cold. 

Salts.— KA'. Very hygroscopic soap-like 
mass, gradually becoming crystalline; v. sol. 
water and alcohol.— NaA'. Flat hygroscopic 
prisms. — GaA'jdaq: long pointed needles. A 
saturated solution becomes milky on heating 
and clear again on cooling. — BaA'2. Large thin 
plates, Y. sol. alcohol, m. sol. water.— BaA'^scaq. 
Amorphous.— CdA'g. Pearly plates, si. sol.^cold 
water. — ^AgA'. Gurdy pp. 

iiethyl ether MeA'. (167°). S.O. ^ 

*9065. Golourless liquid with sickly odour^ 
Chloride (168®). Slowly de- 

composed by water. 

imfds G^n.GONH,. [123-6®]. Melts under 
water. Extremely thin pearly plates, m. sol. 
water, v. sol. other solvents. 

Anilide OAi-OO.NHPh. [94®]. Long 
elastio needles. * 

HAPHTHSNTL-AMIDINS v. Napbthauid- 

m. 

HAPBTHIDIHB v. Dx-AUZDO-nmATHTHTL. 
BABRTRXL-BEKZOUf o. Bbhsoin. 


’(i9)-NAPHTH-IMID0-ACETATE G,5H„NO, 
i.e. G,oE4.G(NH)(OAc). [162°]. Prepared by 
boiling naphth-imido-isobutyl ether with Ao,0 
(Pinner a. Klein, B. 11, 1487). White needles. 

(iS) - NAFHTH - IMIDO - ISOBTJTYL ETHEB 
G.sH^NO i.e, 0„H,.C(NH).0C4H,. [88®]. Pre- 
pared by the action of gaseous HCl on a soln 
tion of (i8)-naphthonitrile C,„H,.ON irf isc^utyl 
alcohol (Pinner a. Klein, B. 11, 1487). Long 
white needles. — ^B'HCl. Decomposed by heat 
into isobutyl chloride and the amide of (jS) naph- 
thoic acid. 

(i8).NAPHTHIMIDO- ETHYL ETHEB 
C,„H,.C(NH).OEt. Hydrochloride B'HCl. 
Prepared by leading HCl into an alcoholic solu- 
tion of the nitrile of (3)-naphthoio acid (Pinner a. 
Klein, B. 11, 1485). Decomposed by heat into 
EtCl and the amide of (jS) -naphthoic acid. 
(a)-NAPHTHINDOLE C,.,H,N i.e. 

0,A<nh^CH. [176°]. Obtained by distfl- 

ling its carboxylic acid (Schlieper, X. 239, 229). 
Plates (from ligro’in), v. sol. alcohol, ether, and 
benzene, si. sol. hot water. Golours pine-wood, 
in presence of HCl, bluish- violet. Its solution 
in acetic acid gives a red colour with cone. 
HN9„ and a bluish-green pp. on boiling with 
hydrogen peroxide. Its picrate crystallises in 
needles. — B jHGl. Colourless pp., got by adding 
HOI to the solution in HO Ac. 

On boiling an alcoholic solution of (aj- 
naphthindole with zinc-dust and HCl there is 
formed a hydride which yields an oxalate melt- 
ing at 166®. • 

(^)-Naphthindole (above 

860^ at 760 mm. ; (222® i.V. at 18 mm.). 

Formation, — 1. By heating ethyliaene-(j3)- 
naphthyl-hydrazine with ZnClj ; the yield being 
small. — 2. By beating the (i8)-naphthyl-hydrfius. 
ide of pyruvic sther with ZnCl.^ at 195®; the 
intermediate body being (i3)-naphthindole oar- 
boxylio acid (Schlieper, X. 236, 178). 

Properties , — Yellow oil, v. sol. alcohol, ether, 
benzene, and HOAc, si. sol. ligroin. Yields a 
picrate, orystallising in dark-red needles, and a 
nitrosamine. Gone. HGlAq solidifies the oil. 
It colours pine-wood, in presence of HGl, violet. 
Oxidising agents yield a solid product. 

(a).¥&PHTHIN][)OLE GABBOKTLIO AOU) 

O..H,NO. i.0. [203°]. 

Formed by the action of boiling alooholio potash 
upop its ether, which is obtained by heating the 
(o)-naphthyl-hydrazide of pyruvic ether with 
ZnC4 (Sohlieper, X. 239, 232). Silvei^ laminw 
(from wate^, v. si. sol. hot water, v. sol. alcohol 
and ether. Decomposes above 210® into 00«aii4 
(«)-naphthindolo. 
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Ethvl ether EtA'. [170^. 
(iS)-lfaphthindole-carboxylio acid OiA^O, 

[226®]. Obtained by 

saponifying its ether, which is formed when the 
(6)-naphthyl'hydrazide of pyruvic ether is heated 
with ZnCl, fSohlieper, A, 236, 181). Ojlourless 
plates, insol. water, si. sol. ether, y. sol. hot 
HOAo and alcohol. Does not colour pine-wood. 
Bromine gives a yellow pp. y 

(a).KAFHTHlNDOL£ SVLFHOKIC ACID 

0| A<^0g^C.SO,H (?). The sodium salt of 

this acid, formed by the action of (a) -naphthyl- 
amine on the compound of glyoxal with NallSO^, 
is converted by mineral acids into (a)-naphthox- 
indole (Hinsberg, B. 21, 116). 

/8-Naphthindole salphonio acid 

0 ,.h‘<^|> 0.S0.H or 

The sodium salt of this acid is obtained by the 
action of (^)-naphthylamine on the compound 
of glyozal and NaHSO, (Hinsberg, B, 21, 113). 
It is stable towards alkalis, but converted by 
mineral acids into (/3)-naphthoxindole. 

NAPHTHIOBIC ACID v. (1, 4)-Naphthyi> 

▲MINK SULPHONIO ACID. 

KAPHTHISATIir v, Isatin. 
NAPHTHOACRIDINE v. Naphthacridinb. 
KAFHTHOBENZALDOXIM so-called, V. Oxim 
of Naphthoic aldehydb. 

BAPHTHOBENZYL ALCOHOL v. Naputhyl- 

OABBINOIi. 

NAPHTHOBENZYLAMIHE v. Naphthyl- 

OABBIKYL-AMINE. 

NAPHTHO-CINNAMIC ACID so-called, v. 
Naphthyl- ACRYLIC acid. 

HAPHTHOCOUMABIC ACID «. OxY- 

HAPHTHYL-ACRYLIC ACID. 

NAPHTHOCOUMABIN v. Anhydride oi Oxy- 

HAPHTHYL-ACRYLIC ACID. 

NAPHTHOCYAMIC ACID The 

potassium salt of this acid is prepared by boiling 
di-nitro-naphthale^e with alcoholic KCy (Muhl- 
hauser. A, 141, 214). The free acid is a 
brcwnish-black mass, insol. ether, nearly insol. 
water, m. sol. alcohol.— KA' aq. Dark mass, with 
coppery lustre, forming a fine blue solution in 
hot water and hot alcohol. The barium sail 
is a dark-blue pp., and explodes when heated. 
The silver salt is insol. water, has a bronze 
lustre, and explodes violently when heated. 

NAPHTHO-HYDROQDIKONE v. Hydro- 
haphthoquinonb. 

(a)-NAPHTHOIC ACID 0„H,0, i.e. 
Oi^HjGOjH. Naphthalene (c)-carhoxylic acid. 
Mol. w. 172. [102®]. H.O.V. 1,232,000. H.C.p. 
1,282,600. H.F. 77,400 (Stohmann, Klober, a. 
Langbein, J. pr, [2] 40, 137). 

Formation. —1. By saponifying its nitrile by 
boiling alcoholic potash (Merz, Z. [2] 4,*84 ; 5, 
396) or cone. HClAq (Hofmann, B. 1, 89).— 2. By 
heating a mixture of bromo-naphthalene and 
Cl.COsi£t with sodium-amalgam at 110® lor 
several hours, and saponifying the resulting 
other with alcoholic potash (Eghis, O. B. 69, 
360).— 8. By fusing potassium naphthalene (a)- 
sulphonate with sodium formate (V. Meyer, A. 
166, 274).— 4. By boiling with potash its amide 
which is formed by the action of ClCO.NHi on 


naphthalene in presence of AlOl, fGAttemum, 

A. 244, 66). 

Preparation.-^k mixture of 8 pts. of sodium 
naphthalene- (a) -sulphonate and 2 pts. of potas- 
sium ferrooyanide (both quite dry) is distilled 
from an iron tube, the nitrile is rectified end 
saponified by heating it With an equal volume of 
HCl to 200® ; the yield is 25 p.c. of the sulphon- 
ate (Boessneok, JB. 16, 639). 

Properties.— Needles (from dilute alcohol), v. 
si. sol. water, m. sol. hot alcohol. Yields naph- 
thalene on distillation with lime, and phthalic 
acid on oxidation by CrOy in HOAo. 

S alt B.— BaA'g 4aq. Needles, si. sol. water.— 
CaA'*2aq. S. 1*08 at 15°.— AgA'. 

Ethyl ether Eik\ (309® cor.). 

• 0/iZoride C,oH,.CO.Cl. (297-6®). From the 
acid (4 pts.) and PCI5 (5 pts.). Hydroxylamine 
converts it into C,„H,.CO.NH.OH [187°] and 
(C,oH?.CO)*NOH [160®] (Eksirand, B. 20, 1358). 
Reacts v ith potassium (j3)-naphtlioate, forming 
(ajS) -naphthoic anhydride 0|oH,.CO.O.CO.C|gH, 
(Hausmann, B. 9, 1516). 

Amide 0 ,oH,.CONH 2. [202®]. Formed from 
the chloride and NHj, or from the nitrile and 
alcoholic soda (Hofmann ; Ekstrand, J. pr. [2] 
88, 146). Prepared by passing dry gaseous cyanic 
acid and HCl into a solution of naphthalene in 
CSjj, containing AlCl, heated on the water-bath 
(Gattermann a.Rossolymo, B. 23, 1197). Colour- 
less monoclinic tables (from alcohol) (Bamberger 

а. Philip, B. 20, 241). 

Anilide 0,oH,.CONHPh. [160®]. White 
silky crystals. 

{a)-Naphthalide OjoH,.CO.NHOioH,. 
[244®]. 

Anhydride (0,oH,. 00)^0. [146®]. Ob- 

tained by distilling calcium naphthoate with 
naphthyl chloride (Hofmann). Prisms (from 
boiling benzene). 

Nitrile C,oH,.CN. [ayCyano-naphtholene. 
Mol. w. 153. [37®]. (298® cor.). Formation.^ 
1. By distilling naphthylamine with oxalic acid, 
and heating the resulting formyl derivative of 
naphthylamine with HClAq (Hofmann, A. 142^ 
121 ; B. 1, 89). —2. By distilling potassium 
naphthalene (a) -sulphonate with KCy (Merz, 
Bl. [2] 9, 336 ; 10, 47) or K4FeCyj (Boessneck, 

B. 16, 639; Hausmann, B. 9, 1514).— 3. By 
passing a mixture of cyanogen and naph- 
thalene through a red-hot tube (Merz a. Weith, 
B. 10, 746).-^. By heating di-napiithyl-thio- 
urea with copper powder (Weith, B. 6, 967). — 

б. By heating tri- (a) -naphthyl phosphate with 
KCy ; the yield being 20 p.o. of the theoretical 
(Heim, B. 16, 1779).— 6. By boiling the formyl 
derivative of (a) -naphthylamine with zinc-dust in 
a current of hydrogen ; the yield being 11 p.o. 
(Gasiorowski a. Merz, B, 18, 1006).— 7. By the 
actioli of cuprous cyanide on (o)-diazo-naph- 
thalene salts (Bamberger a. Philip, B. 20, 267^. 
Properties. — Needles. Reduced in alcohoho 
solution by sodium to the tetrahydride of naph- 
thyl-carbinylamine OioHu.OH^NH,. On heating 
with hydroxylamine it yields CtpHu.CONH, and 
•naphthamidoxim [149®]. 

(/3).Naphtlioio aold 0,oH,.002H. Isonaph^ 
thoic acid. [186® oor.]. (above 800°). H.O.y« 
1,227,800. H.O.p. 1,228,400. H.F. 81,600 (Stoh- 
mann, Eleber, a. Langbein, J. pr. [2] 40, 187). 

Fonnation.^l. By aaponifidation of il« 
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nitrile, Hrhioh is fonned by heating potassium 
naphthalene (i3)-BaIphonate with EOy (Merz a. 
Milhlhauser, Z. [2] 6, 70).— 2. By boiling (/3)- 
methyl-naphthalene withoono. HNO,(Ciamioian, 
B, 11, 272).— 8. By oxidising (i8) -naphthoic 
aldehyde with KMnO^ (Schulze, B. 17, 1630). 

Properties, — ^Long^white needles (from hot 
water) ; si. sol. hot water, y. sol. alcohol and 
ether. Yields naphthalene on distillation with 
baryta. Oxidised to phthalio acid by OrO, in 
HOAo. •! 

Salts. — NaA'jaq (Vieth, A, 180,314). Small 
tables, V. e. sol. water. — KA' Jaq.— iBaA', 4aq. — 
Needles (from hot water). S. *07 at 16®. — 
OaA'jSaq. S. *065 at 16®. — MgA'., 6aq. — 
AgA'. 

Methyl ether [77®]. (290®). H.F. 

70,600 (Stohmann, J, pr. [2] 40, 363). 

Ethyl ether EiAf. (309®). 

Chloride Oi„H,.COCl. [43°]. (805®). 

Formed from the acid and PClj (V^eth; c/. 
Qrucarevio a. Merz, B. 6, 1242). Hyd*oxylamine 
solution at 100® attacks it, forming the compounds 
0,„H,.CO.NH.OH [168®], and (C,„H,.CO).,NOH 
[171°] (Ekstrand, B, 20, 1359). The (i3)-naph- 
thoyl hydroxylamine reacts with (a)-naphthoyl 
chloride forming (aj8)-di-naphthoyl-hydroxyl- 
amine [160®]. With urea it forms di-naph- 
thoyl-urea [216®]. 

Anhydride (0,oH,.CO)20. [134°]. Plates 
composed of needles (Hausmann, B. 9, 1516). 

Amide C,oH,.CONHj. [192®]. Formed by 
warming the chloride with powdered ammonium 
carbonate. Formed also by heating the nitrile 
with alcoholic potash (Leone, Q, 14, 120). Plates. 

Anilide C„H,.CO.NHPh. [170®]. Small 
plates (from benzene). 

p-Toluide 0,„H,.CO.NHO,H,. [191®]. Silky 
needles. 

(ayNaph thalide 0,„H,.CO.NH.C,„H,. 

[167®]. Very small needles, si. sol. ether. 

Nitrile 0,oH,.CN. [6G-6®]. (305® cor.). 

Formed by reactions like those used for prepa- 
ring its (o)-isomeride (v. supra), Whito mass, 
nearly insol. water, y. sol. alcohol and ether. 
When its alcoholic solution is saturated with 
HCl there is formed the hydrochloride of naph- 
thimido-ethyl ether (q. v,) (Pinner a. Lohmann, 
B, 11, 1486). By exliaustive chlorination with 
SbOl, it yields per-chloro-benzene (Merz a. Weith, 
B. 16, 2887). 

References, — Auido-, Bromo-, Bromo-nitro-, 
ChiiOBo-, Chloro-nitro-, Nitro-, Oxt-, and 
Ihio-, kaputhoic acids, and Amoo-, and Bromo- 

AMIDO-NAPHTHOIO ANHYDRIDB. 

(o)-NAPHTHOIC ACID TETBAHYDRIDE 
OioHji.OOsH [128°]. Formed, together with the 
amide, by heating itB nitrile with alcoholic pot- 
ash for 6 or 6 hours at 166° (Bamberger a.Bordt, 
B, 22, 629). Slender dendritic prisms, jr, sol. 
alcohol, sL sol. cold water.— CuA', : bluish-green 
pp.— PbA',; needles grouped in stars.— AgA': 
flaky pp. 

Amide 0„H„.00NHy [182°]. Flat needles, 
▼. boL boiling water. 

Nitrile 0.oH„.ON. (278°) at 721 mm. 

Formed from (aj-naphthylamine tetrahydride b/ 
6 andmeyer*s reaction, and purified by steom-dis- 
tUlation. 

(a).HAPHTH010 ALDEHYDE 0.,H,.OHO. 
*17i^hob#fiialdibyds.’ Mol w. 166. (292° oor.). 


Formed from naphthyl-carbinol hy oxidation 
witbf chromic acid mixture (Bamberger a. Lodter, 

B. 21, 268). Pale-yellow viscid liquid, with 
faint aromatic odour. Gone. HNO, at - 6° yields 
a nitro- derivative [136°]. ^ It forms withNaHSO, 
a compound crystallising in glistering leaflets. 
The phenyl hydrazide [186®] forms yellow leaflets, 
which thru red on exposure to light. Aniline 
forms 0,ftH,CH:NPh [71®]; o-toluidine yields 
0,oH,OH:NO,H, [69®] ; p-toluidine produces 
0,oH,CH:NO,H, [93°]; and (a]-naphthylamine 

C, oH,CH:NO,oH, [117®]. 

* Oxim 0,„H,.CH.NOH. * Naphthobenzald^ 

oxim,' [98®]. Colourless needles (from alco- 
hol), si. sol. water (Braudes, B. 22, 2161). 

(/3)-Napbtlioio aldehyde 0,oH,.CHO. [61®]. 
Formed by distilling a mixture of calcium (jS)- 
naphthbate and calcium formate at a h^'gh 
temperature (Battershall, Z. [2] 7, 292, 678 ; A, 
168, 116). Formed also by hoatingf m-dhloro- 
(iS) -methyl-naphthalene (C,oH,.CH..Cl) with lead 
nitrate (Schulze, B, 17, 1630), and by oxidising 
(iS) -naphthyl-carbinol (Bamberger a. Brekmann, 

B, 20, 1118). Silvery plates; volatile with 
steam. Beduoes ammoniacal AgNOa. Alco- 
holic NH, converts it into the hydromide 
(0,,H,.0H)3N2 [146®-160®]. 

(tt)-NAPHTHOL 0,oH,.OH. Mol. w. 144, 
[94®]. (279®). S.G. i 1-224 (SohrSder, B. 12, 
1613). R30 76-97 in an 8*6 p.o. alcoholic solu- 
tion (Kanonnikoff, J, pr, [2] 81, 348) ; 76*25 
(Nasini a. Bernheimer, (?. 14, 163). Occurs in 
anthracene-oil obtained from coal tar (E. E. 
Schulze, A, 227, 160). 

Formation, — 1. By the action of nitrous 
acid on (a)-naphthylamine (Griess, cT. 1866, 460). 
2. From naphthalene (a).BuIphonic acid by pot- 
ash-fusion (Eller, A, 152, 275). — 3. By heating 
7-phcnyl-iBOorotonio acid CHPh:0H.OH2.CO2H 
at its boiling-point for 6 or 10 minutes, water 
being eliminated (Fittig a. Erdmann, B. 16, 43; 

A, 227, 242). 

Preparation,— By heating naphthalene (1 pt.) 
with H3SO4 (2 pts.) at 60® to 70®, and fusing the 
sodium salt of the (a)-sulphonio acid formed 
with three times its weight of NaOH. 

Properties, — Short trimetrio prisms (Laffer, 

C, R, 111, 110) ; si. sol. hot water, v. sol. luco- 
hol, ether, and benzene. Volatile with steam. 
Pine-wood, moistened with an aqueous solution 
of (a)-naphthol, and then with HClAq, turns 
green in sunlight, and finally reddish brown. 
Bleaching-powder ^ves, in a solution of (a)- 
naphthol, a dark-violet colour, and ultimately 
violet flakes, which are turned brown by heating, 
but are decolourised by ammonia. FeCl, gives 
a milky pp., soon becoming violet flakes of (a)- 
dinaphthol. (a) -Naphthol is a powerful anti- 
septic, more powerful in this respect than (ff)* 
naphthol, although less poisonous (Maximovitc^ 
g. R, 106, 866). 

Resections, — 1. On boiling in the air, or on 
heating in sealed tubes at 360®-400°, it yields 
dinaphthylene oxide (0,oHs)30 (Merz a. Weith, 

B. 14, 196).— 2. Heated to 270® for 8 hours 
witji four times its weight of ammoniacal CaCl, 
(damp) it yields about 74 p.o. of (a)-naphthyl« 
amine. If ammoniacal ZnCl, is used instead of 
CaCl^ the product is 60 p.o. of (aa)-dinaphthyl* 
amine (Benz, B. 16, 14; cf, Merz a. Weith, B* 

•14, 2844).— B. Aniline and CaCl, yield, on heat- 
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!&g, a little phenjl-naphthjl-amina (M. a.’V^.).<- I 
4. Ammonium acetate at 270^ yielos the aoetyl i 
derivatiye of (a)-naphthylaniiiie (Calm, B, 15, 
616). — 5. Ammonium formate at 260® yields 00 
and (a)-naphthylamiiiD.~6. When (a)-naphthol 
(2 pts.) is heated with anhydrous oxalic acid 
(Ipt.) and cone. RjS04 (1 pt.) at 130°^ there is 
formed a compound 0.^91.402, crystallising from 
chloroform in pale rose-coloured leaflets, insol. 
alcohol and ether, converted by potash-fusion, 
into the acid OjbH^O, (crystallising in golden- ' 
green tables), and yielding the halogen deriva- 
tives 02.^joGl202 and C^^HioBr^O^, both of which 
crystallise in the monoclinic system (Udnig, M. 
1. 261). — 7. Boiling witli KCIO, and HOI yields 
di-chloro-naphthoquinone (Wichelhaus, A, 162, 
801).-— 8. Chlorine^ acting on (a).naph^hol dis- 
solved in HOAc, forms CjoH^ClaOH [108®] and 

kept cold the product is 

[167T (Zinoke a. Kegel, B. 21, 1030, 1044).— 
8. POlg at 100® forms di -naphthyl phosphate. 
At 160® it yields (a)-chloronaphthalene (Oehler, 
B. 16, 312). -9. Cone. HClAq at 200® yields di- 
naphthyl-oxide. — 10. Aluminium and iodine 
yield aluminium-(a).naphthol (Gladstone a.Tribe, 
O. (T. 41, 16). On distillation of this body there 
is formed a dinaphthyl [189®].— 11. Iodine and 
potash yield a dark-violet compound (Messinger 
a. Fortmann, B, 22, 2322).— 12. Somewhat more 
readily oxidised by KMn04 than (/3)-naphthol 
(Dreyfus, 0. B. 105, 623).— 13. H,S04 yields 
mono- and sulphonic acids. In presence of 
HOAc it also forms oxy-naphthyl methyl ketone. 
14. HOI, acting on a mixture of (a)-naphthol 
and aldehyde below 0® forms CH3.CH(C,uHs.OH)j 
(Claus a. Trainer, B. 19, 3004). — 16. Di-chloro- 
ether CaHaClDEt yields amorphous G^H-j^O, or 
02 H,(C,oH 40H), (Wislicenus, A. 243, 165).— 

16. Benzoic aldehyde yields C4H5.CH(G,oHuOH)2, 
which turns brown in air (Claisen, B. 19, 3316). 

17. When boiled with phihalic anhydride it 
yields naphthol-phthalein C^HigO, (Grabowski, 
J8. 4, 661, 726 ; 6, 10G5). — 18. Pyromellitio an- 
hydride (1 mol.), heated with (a)-naphthol (4 
mols.), at 800® yields the compounds 

and Oa^ggO, [266®], When the two bodies are 
heated together in other proportions at 260® 
there are formed the compounds 04f,H2408, 
O40H22O,, and CaoHjsOg (Grabowski).— 19. MaleXc 
anhydride and ZnCl^at 160° forms 024H,304 and 
an acid C02H.CH:CH.CO.O,oH.OH [90®] (Burck- 
hardt, B. 18, 2868). — 20. Benzotrichloride at 
100® forms {0«Hft.C(0,oH,OH)2]20, a reddish- 
brown powder, insol. water, sol. fucohol and ether 
(Doebner, A. 267. 68). 

Picric acid compound 
0„H.0CJH,(N02)30H. [190°]. Orange needles 
(Marchetti. G. 12, 603). 0 

Oompound with camphor ° 
0,A00,aH„0. S.G. fl 1'9327. [a]„-iq-5«. 

Syrupy liquid, not solid at —16®. Not sensibly 
dmmposed by water (L6ger, C. B. Ill, 110). 

Acetyl derivative OioH,.OAo. [49®]. 
Formed by heating (a)-naphthol with AcOl 
(Schaeffer, B. 2, 131). Formed also by heating 
aj-naphthol with HOAo at 200^Graebe, A, 209, 
1611, or with Ac^O and NaQAc (Tassinari, Q, lO^^ 
171). Large crystals, sol. alcohol and ether. 


Split up into (a)-naphthol and acetic acid by 
distillation with steam. On oxidation with OrO| 
in cold HOAo it yields c-oxy-phthalic acid, and 
three compounds melting at 114®, 119®, and 121® 
respectively (Miller, B. 14, 1601). 

Benzoyl derivative 0,j9,.OBz. [66®], 

Crystals, v. sol. ether (Miiikopar, Z. 1869, 216). 
Methyl ether 0,oH,.OMe. (270®) (V.); 

K (S.); (266®) (M.); (266®) (H.) ; (269® i.V.) 

B.) S.G.ifi 1-0974(8.); V 1*0964 (Nasini, 
0. 16, 84). Prepared by the action of MeCl on 
sodium (a)-naphthol (Vincent, Bl. [2] 40, 106) or 
of Mel (GOg.), EOH (26 g.), and MeOH on (a), 
naphthol (GOg.) (Staedel, A. 217,42). Formed 
also by heating (a)-naph^ylamine with methyl 
alcohol and ZnCl2 at 200® (Hantzsch, B. 18, 
1847) ; and by heating MeOH with (a)-naphthol 
and HOI (Manchetti, G. 9, 646). Prepared by 
boiling (a) -naphthol for several hours with MeOH 
and ZnCis (Green, pri/o, com.). Liquid, smell- 
ing like'^(;fange-blossom, sol. alcohol, ether, and 
benzene. With HNO, it gives a tri-nitro- deriva- 
tive [U28®]. With picric acid it forms a com- 
pound crystallising in red needles, decomposed 
by alcohol. 

Ethyl ether C,oH,.OEt. (281® cor.). 

Formed from (a) -naphthol, KOH, and EtI in alco- 
holic solution (Schaeffer, A. 162, 286) ; or from 
(a)-naphthol (26 g.), MeOH (26 g.), and H2SO4 
(10 g.) at 126® (Gattermann, A. 244, 72). Heavy 
! oil. Converted by HNO, into a tri-nitro- deriva- 
tive 0,oH4(NO.j30Et [148®] (Staedel,B. 14,899). 

Propyl ether C,oH,.OC,H,. (299® cor.), 
S.G. ^ 1*0447 (Nasini a. Bemheimer, G. 16, 
84). 

Ethylene ether (C,oH,0)205iH4. [126®]. 

Plates (from alcohol) (Koelle, B. 13, 1966). 

(o^-N aphthyl ether v. Di-naphthyii oxidb. 
Nitroso- derivatives v. Oximoi (a)- and 
{$)- naphthoquinone. 

(j8)-Naphthol C,„H,.OH. Mol. w. 144. [123®]. 
(286°). S.G. * 1*217 (Schrader, B. 12, 1613). 
Bqq 76*43 in an 11*18 p.c. alcoholic solution 
(Kaaonnikoff, J, pr. [2] 31, 348). 8. *02 ; 8^ (20 
p.c. alcohol) -2 (Bouchard, 0» B, 

Occurs in coal-tar (E. Schulze, A. 

Formed by the action of nitrous acid ^ 
naphthylamine (Liebermann, A. 183, 268). Pre- 
pared by fusing sodium naphthalene (i3)-sulphon- 
ate (1 pt.) with NaOH (2 pts.) at 300® (Schaffer, 
A. 162, 282). 

Properties.— PleXee or tables, si. soL hot 
water, v. sol. alcohol, ether, chlorofonn, and 
benzene. Beadily sublimes. May be distilled 
by Superheated steam. Powerfully antiseptic 
(Bouchard; Maximovitch, 0, B, 106, 1441). 
Pine-wood dipped in an aqueous solution of 
(i3)-n6phthol and then in HOlAq becomes green 
on exposure to daylight. Bleaching powder 
colours a solution of (/3) -naphthol slightlv yellow, 
but the colour is destroyed by excess of bleimh- 
ing-powder ; on adding ammonia and warming, 
yeUowish flakes separate. FeCl, colours its solu- 
.tion slightly green, and, after a time, causes d^ 
position of white flakes (of di^phthol), wh* 
become brown on heating. Its solu^.*?. 
NaOHAq yields with merourio ohlorik^toh- 
(0j,H,0},HgHgCl2^ (Pouchei, C. B. lO. 
may be eptlmated by adding standasd 'ite 
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Bolcition to its solution in warm aqueous NaOH 
(Messinger a. Vortmann, B. 28, 2754). 

Bsooiions.—l. Alkaline potassium perman> 
ganate oxHUes it to o-oarboxy-cinnamio acid 
C0^.0aH4.0H:CH.C02H [184°], and an acid 
OmHis 04 [281®] which forms the salts BaA'^Taq 
and AgA^ an ether Eifi' [123°] and a dihydride 
O^oH.A [224®] (Ehrlich a. Benedikt, AT. 9, 627; 
10, 115). When (i3)-naphthol is boiled with 
P3O5, or even by itself in presence of air, it form^^ 
di'(j3) -naphthylene oxide. — 2. The dry distillation 
of calcium (i3)-naphthylate Ca(00,oHj)j yields 
di>(8)>naphthylene oxide, naphthalbne, (i3)>naph- 
thol, and a compound 02,H|40 (?) [300°-305°] 
^Niederhausern, B. 16, 1122). — 3. Zinc chloride 
forms, on heating, isodinaphthylene oxide. — 4. 
Chloride of sulphur in presence of OS^ or benzene 
forms (HO.OjoHajjS and (HO.OjoHJaSjj (Tassinari, 
0, 17, 94 ; Onufrovitch, B. 23, 3356).— 6. Boiling 
with sulphur and caustic soda solution forms 
(HO.O,oH,) 2S, [210°] and a compound .nelting at 
170° (Lange, B. 21, 260).— 6. By h*eating ()8)- 
naphtnol (150 g.) with aluminium (IQg.) as 
long as hydrogen comes off there is formed 
a mixture of (8)-naphthol and aluminium (81- 
naphthylate, which when distilled yields di-(8)- 
naphthyl oxide (Gladstone a. Tribe, 0. 41, 

15). — 7. When heated in sealed tubes with am- 
mouiat NH4OI, acetamide, ammonium acetate or 
ammonium formate, it yields (8)*naphthylamine. 
Heated to 270°-280° for 8 hrs. with four times 
its weight of ammoniacal CaCl^ (damp) it yields 
80 p.o. of (8)-naphthylamine and 12 p.c. of (88)- 
dinaphthylamine. If ammoniacal ZnCl. is used 
inst^ of GaCl^ the product is 4 p.c. of (8)-naph- 
thylamine and 82 p.o. of (88)-dinaphthylamine 
(Benz, B,16, 9). — 8. Reacts with nitroso-dimethyl 
amline forming (8) -naph thol- violet 
(Meldola, O. J. 39, 37), which is converted by 
heat into ‘ cyanamine,’ a blue colouring matter 
(Witt, B. 23, 2247).— 9. Di-chloro- 
quinonimide 04H4(NC1)2 forms a red colouring 

matter HN:04H3<^Q^O,oHfl which forma a blue 

solution in cone. H2SO4 (Nietzki a. Otto, B. 21, 
1744). The free base is a yellow pp., v. sol. 
alcohol and ether, and is converted by heat into 
a greenish-blue colouring matter, greatly re- 
sembling ‘ cyanamine ’ (v. supra), — 10. Nitrogen 
iodide forms iodo-(8)-naphthol, a substance 
melting at 223°, and an amorphous body (Will- 
gerodt, J, pr. [2] 37, 446).— 11. Di-chloro-di^ 
ethyl oxide CEL01.CHCl.OEt ^elda G^Hj^ClO 
[174®] crystallising in plates, insol. water, sol. 
alcohol and HOAc (Wislicenus, A, 243, 169).— 
12. Y^en chlorine is passed into a solution of 
(8)-naphthol in HQAc and the product is tteated 
with an excess of SnOl, there is obtained 
[l:2]OioH,OLOH [71®](Zinoke, B.21,3284]. This 
ohloro-(8)-naphthol when dissolved in HoAo or 
ohloroform and treated with chlorine yields 

(Zinoke, B. 21, 8640). When 

(8)-naphthol dissolved in HOAc is treated with 
excess of chlorihe there is formed the compound 

crystallising in plates [103*] 

S?f‘x-'«dle8 [102°] and converted by NajCO, into 
*^^?r(8)-napthoquinon0 [172°] (Zincke, B. 21, 
'^en chlorine Is passed into a well-^ 
10 p.o. solution of (8)-naphthol, there is 


fonhedOA<^;§S which crystallises from 

hot alcohol in thick yellow needles [96®] (Z.). — 
13. Chloroform in presence of a small quantity 
of aqueous NaOH form * on boiling crystalline 

or O.A<oi^>C(OH), ita snhy- 

dride an aldehyde 0,oH,(OH}.OHO, an 

alcohol and resins (Rousseau, C. B. 94, 

133; 95, 30, 232).— 14. An acetic acid solution of 
aldehyde slowly reacts in the cold forming the. 
di-(8)-naphthyl ether of acetic orthaldehyde 
OH3.CH(OC,oHj3 [201°] (Claisen, B. 19. 3318).— 
15. A feW drops of HCl added to a cold solution 
of benzoic aldehyde and (8) -naph thol in HOAc 
forms 04H4 .CH(OC,oH ,)2 [205°] converted by 
heating with HOAc and hydrochloric acid solu- 

tion into 0^,.0 H<q|^|P> 0 [190°] (Claisen, 

B. 19, 3316). On adding H,,SO, {# pts.) to a 
solution of benzoic aldehyde (3 pts.) and (8)-naph- 
thol (6 pts.) in alcohol (3 pis.) tliere is formed 
04,H480 j [191® uncor.], a crystalline substance, 
not affected by boiling Ac.^0, and converted by 
fuming HNO3 into 043H„(N0.,),O.^ (Trzcidski, 

B. 17, 499). — 16. Benzotrichloride at 100° forms 
{CrfHsC(O.C,oH7).2l20 which melts above 350° and 
may be distilled. It crystallises in white needles, 
insol. water, alcohol, and ether, sol. nitrobenz- 
ene (Doebner, A. 267, 69). 

Combinations. — With picric acid 

C, oH30.04H.,(N03)30n. [156°]. Orange-yellow 
needles (from alcohol), almost insol. ^ cold 
water (Marchetti, O. 12, 604). — With aniline 
OjoHhOOAN. [82-4°]. Crystalline powder (from 
llgroin) (Dyson, C, J. 43,469). — Withjp-toluid* 
ine CioHgOCAN. [80*8°] (D.). 

Acetyl derivative 0,oH,OAo. [70°] (0» 
MUler, B. 14, 1602). Small needles. 

Benzoyl derivative 0,oH,OBz. [107°]. 
Nodular groups of needles (Maikopar, Z, 1669, 
216). 

Methyl ether C„H,oO ix, C,oH,.OMe. [72°] 
(Staedcl, A. 217, 43) ; [70*6°] (Vincent, Bl. [2] 
40, 100). (274°) (Marchetti , G. 9, 545). Formed 
from (8)-naphthol, KOH, MeOH, and Mel or 
MeCl. Formed also by boiling (8)-naphthol jyith 
MeOH and ZnOl*. White plates (from alcohol), 
insol. cold water, v. sol. ether. Volatile with 
steam. With HNO3 (S.G. 1*5) it gives at 0®^a 
tri-nitro- derivative [213°]. 

Ethyl ether 0,„H..OEt. [33°]. (275°). 

Formed from (8)-naphthol, KOH, and EtI 
(Schaffer; Liebermann, B. 16, 1428). CrystalUne 
mass, decomposed in a sealed tube at 310® into 
ethylene and (8)-naphthol (Bamberger, B. 19, 
1819) 

Br(mO’ethyl ether C,oH,.OCaH4Br. [96®L 
Prepared by the action of ethylene bromide and 
KOH on (8)-naphthol (Koelle, B. 18, 1964). 
•Colourless plates ; sol. alcohol. Alcoholic am- 
monia at 100° converts it into amorphous 
0,„H,.0.0H-.0H.,NH2, while aniline yields orya- 
t^ile 0,4H,O.CEC,OH3.NHPh [75°]. 

Methylene ether OH2(OC|i,H7)j. [184®],. 

. Ethylene ether 0.;EL,(OC,,n,)^ [217®!. a 
(benzene) ‘6. Plates (from benzene) ; msol. ale 
oohol and ether. 

Ethylidene ether v, Aldbhydi, toI. 

p. 106. 

Benzyl ether v. Benzyl- naphthyl oxide. 
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Naphthyl ether v, Di-naphthiIi oxid]I(, 
Nitroso- derivative v, Oximoi 0)-Njlph- 

ZBOQX7INONIB. 

Beferences. — Amido-, Ahido-di-imido-i Bno- 
MO-, Bbomo-nitbo-, Cflobo-, Iodo-, Iodo-niteo-, 
and Nitbo< baphthols. 

(ed-Kaphthol tetrahydride i,e, 

CHyOttr-O.C^H):CH' T^^rahydro-(aynaphtkoU 
[69°]. (266*6°) at 705 mm. Obtained by re- 
ducing (a)-naphthol in amyl -alcoholic solution 
by so^um. Occurs in the distillate obtained in 
the preparation of the nitrile of the tetrahydride 
of (a) -naphthoic acid (Bamberger a. Bordt, B. 
22, 628 ; 23, 215). Pormed also from the tetra- 
hydride of (a)-naphthylamine by the diazo-re- 
action (Bamberger a. Althausse, B, 21- 1892). 
Silvery white monoclinio tables, smelling like 
phenql, apd turning red in air ; si. sol. water, v. 
e. sol. alcohol and ether. Bleaching powder gives 
only yellowish flakes in its boiling aqueous solu- 
tion (whereas with (a)-naphthol it gives a deep 
violet colour). FeClj gives no colouration. 

Ethyl ether C,„H„OEt. (259°) at 705mm. 
Formed by means of EtOH, KOH, and EtI. 

(j8)-Naphthol tetrahydride (* aromatic’) 
gH2.CHa.C.CH:gOH m ^ i. 

Ch|!cH^.C.CH:CH • ar.Tetrahydro.{P)-naph- 

thol. [68°J. (276°). Formed by the action of 
nitrous acid on ‘aromatic’ (/3).naphthylamine 
tetrahydride (Bamberger a. Kitschelt,B. 23,884). 
It is iJso one of the products of the reduction of 
(/3)-naphthol by sodium (v. infra). Flat silvery 
needles, si. sol. water, v. sol. alcohol and ether. 
Smells like creosote. Not etherified by heating 
with alcohol and H.^SO^ at 100°. Not allected 
by heating with cone. H.^S04 J lioii dilute n.^S04 
appears to form di-naphthyl oxide octohydride 
(Bamberger a. Lengfeld, B. 23, 1129). 
Bleacning-powder added to its aqueous solution 
forms a white flocculent pp. FeCl, gives a 
bluish-green colour, and, on warming, a brownish- 
yellow flocculent pp. Chloroform and caustic 
soda give a greenish-yellow colour. NaNO, 
added to its solutiqpin cone. HjSO^ gives a roso- 
red colour. Forms a wine-red compound with 
dia7obenzene sulphonic acid. The sodium salt 
OisHjiONa crystallises in silky scales. 

(iSi-Haphthol tetrahydride alioyclio *) 
CH:CH.C.CH».CH.OH ^ ^ / 

CH;OH.d.OHj^OT2 ’ aC'Tetrahydro-(p)’naj)h* 

thol, (178° at 63 mm.) ; (204°) at 716 mm. 
Formea by adding sodium to a boiling solution 
of (/3)-naphthol in isoamyl alcohol (Bamberger 
a. Lodter, B, 23, 204), and separated from the 
accompanying * aromatic ’ isomeride by aqueous 
NaOH, in which it is insoluble (Bamberger a. 
Eitschelt, B, 23, 885). V. si. sol. water, v. sol. 
alcohol and ether. On warming with KOH it 
yields naphthalene dihydride. HI yields an 
iodide, which readily i^lits up into IH and 
naphthalene dihydriae. Does not react with 
diazo- compound. 

Beneoyl derivative C,oH,jOBz. [68°]. 

g 66° at 40 mm.). Formed by heating with 
OBz at 170° (Bamberger a. Lodter, JB. 23, 200). 
Tables, v. e. sol. warm alcohol and benzene. 
BpUt up on distillation into benzoic acid and 
naphthalene dihydride. 

Acetyl derivative O^JS^^OAo, (169° at 
Miiim*). Formed by the action of HOAo at ^ 


140°>150°. Decomposed at 268°- 280° into HOAo 
and naphthalene dihydride. 

NAFHTHO-LAOTOKE v. Anhydride of Oxy« 

NAPHTHOIC Acm. 

NAPHTHOL ALDEHYDE v, Ozt-napbthoio 

JLldehyde. 

NAPHTHOL-AZO- ccinpounds v, Azo- oox- 

POUNDS. 

DINAPHTHOL v, Di-ozy-dinaphthyl. 

^ (a).NAPHTHOL BIDE is. 

NMea.04H4.N<^^*^^. Indophenol. Formed by 

the action of nitroso-dimethylaniline on (a)- 
naphthol, and by the action of dibromo-(a)- 
naphthol on dimethyl-jp-phenylene-diamine in 
alkaline solution (Kochlin, Bull, de Mulh. 62, 
632; Witt, S. C. 1. 1, 255). Obtained also by 
oxidising a mixture of di-methyl-p-phenylene 
diamine and (a)-naphthol or (a)-naphthylamine 
with dilute KaCrjjO, and HCl (Pabst, Bl. [2] 38, 
161; Mfirhlau, B. IG, 2861; 18, 2913). Bluish- 
violet cryinals, with bronze lustre (from alcohol), 
insol. water. Dissolves in HGlAq with yellow 
colour, being split up into (a) -naphthoquinone 
and dimethyl-p-phenylene-diamine. 

NAPHTHOL CABBOXYLIG ACID v. OxY- 
naphthoic acid. 

(o).NAPHTHOL.GIYCDEONIC ACID 
OjgHjgO,. [203°]. Occurs in urine after taking 
(a)-naphthol (Lesnik a. Nencki, B. 19, 1637). 
Long needles, v. si. sol. chloroform. Split up by 
dilute HClAq into (a) -naphthol and glyouronio 
acid. Its aqueous solution is coloured a transi- 
ent green by H4SO4. 

(3)-Naphthol - glycuronlo acid OuH^O,. 
[160°]. [o] =s — 88°. Occurs in the urine of dogs 
dosed with (j9) -naphthol, and can be separated 
through the insolubility of the lead salt (Lesnik 
a. Nencki, B. 19, 1634). Needles (containing 
2aq), si. sol. water, v. si. sol. chloroform. Cone. 
H-^SO, gives an intense green colour. Split up 
by HClAq into (B) -naphthol and glycuronio acid. 
— CaA', 4aq. 

(a).NAPHTHOL - MALElN 0„H,.04 U. 
CH :CH. g(C,.H..OH), |•^18._120'>]. Fonned, 

together with a compound OnHjoO^, by heating 
(a) -naphthol with maleic anhydride and ZnOl,. 
Violet powder, consisting of microscopic four- 
sided tablets. Dissolves in alcohol to a red so- 
lution, which on addition of NH, assumes a deep 
greenish-red fluorescence. Sol. ether, chloro- 
form, and acetic acid, insol. benzene and CS. 
(Burckhardt, B. 18, 2867). 

NAPHTHOL SULPHIDE v. Di-oxy-dz. 
naphthyl sulphide. 

(T; 2) - NAPHTHOL SULPHONIC ACID 
[1:2] C,oH.(OH)SO,H. (a) - Naphthol * a ’ - 
phonic acid. [101°]. Prepared by heating (a)- 
naphthol (1 pt.) with cone. H;S04 (2 pts.) on a 
water-bath (Schaffer, A. 162, 293 ; Claus, B. 15, 
812 ; Baum, G. P. B 4197 of June 30, 1883 ; 
Monit, Scient. 1883, 1122). Long, radiating, very 
deliquescent needles; v. sol. water and alcohoL 
Dissolves in HNOj, the solution stowly depositing 
di-nitro-(a).naphthol. FeClj colours its solution 
deep blue, changing to green on warming, but 
becoming blue again on cooling. Gives no colour 
with bleaching powder. POI4 (2 moU.) at 120° 
yields chloro-naphthol [67°] ana di-<^Ioro*naph* 
thalene [94°] (Claus a. Oemer, B. 16, $18). 
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ISaU a•’~'OftA',8aq. Small laminas;^ ▼. eol. 
water. — PbA'-4aq: needles; v. sol. water.— 
PbO,oHrtS04 (dried at 100°) : minute needles. 

Ethyl derivative 0,oH,i(OEt).SOaH. Ob- 
tained from the acid by treatment with alcoholic 
KOH and EtI (Maiopar, Z, 1870, 306).— 
KA'iaq : crystalline powder ; si. sol. cold water. 

(1, 8?)-Naphtliol Bulphonm acid 0,oHgS04 
i.e. OioH«(OH).SO,H. {a)-Na^hthol * fi ^-sulphonic 
acid. [90° uncor.]. Formed, together with other 
Bulphonic acids by sulphonation of (a)-Daphthol 
iu acetic acid solution by means of fuming sul- 
phuric acid (80 p.c. SO3). It is sepp-rated from 
concomitant products by the sparing solubility 
of its barium or lead salt. Deliquescent, long, 
fine needles. Very unstable, being converted 
into (a)-naphthol and H2SO4 by boiling its dilute 
aqueous, or alcoholic solutions. The sodium 
salt cannot be converted into the chloride by 
PGlg, but at once yields di-chloro-(a)-naphthol 
.0(On):CCl 

0.h/ I [90°]. 

^OH :CC1 

Salts.— NaA': easily soluble white silvery 
plates. — ^KA': easily solubl enccdlcs. — BaA'^aq: 
colourless plates; v. si. sol.coldwater.— PbA'^aq: 
small plates ; v. si. sol. cold water (Baum ; Claus 
a. Knyrim, B. 18,2924). 

Ethyl derivative 0,gHg(0Et)S03H [1:3?]. 
Obtained by heating the ethyl ether of (a) -naph thol 
(7 pts.) with H3SO4 (6 pts.) at 100° (Maikopar).— 
KA'aq : large glittering plates ; si. sol. cold 
water.— BaA'3. [65°-60°]. This acid is perhaps 
identical with the preceding. 

(1, 4)-Naphtliol sulphonic acid 
[l:4]0,„Hg(0H)S03H.^ [170°]. Formed by diazo- 
tising the corresponding (o)-naphthylamine sul- 
phonic acid and heating the resulting diazo- 
naphthalene sulphonic acid with dilute HoSOg 
(Nevile a. Winther, C. J. 37, 632 ; Monit. Scicnt. 
1884,39; Erdmann, A. 247, 341). Plates; v. e. 
sol. water. Converted by dilute nNO, into di- 
nitro-(H)-naphthol. Chromic acid oiddises it to 
(a)-naphthoquinone. FeClj colours its solution 
greenish-blue, but on warming the colour be- 
comes red. Its sodium salt is v. sol. 90 p.o. 
alcohol, from which it crystallises in needles, 

(1, l')-Nauhthol sulphonlo acid 
[1:1^0, oHg(OH).SO,H. [107°]. Obtainedfromthe 
corresponding (a)-naphthylamine peri- sulphonic 
acid by diazotisation, the product being boiled 
with water. The resulting anhydride (v. infra) 
is heated with alcoholic ammonia for half an 
hour at 130°, and the ammonium salt thus ob- 
tained converted into lead salt, and thence into 
the free acid (Erdmann, A, 247, 346). De- 
liquescent crystalline mass (containing ^q); 
▼. e, sol. water. Give# with FeCl, a green colour 
changing to red. 

Salts.— NH4A' ; V. sol. water, but not Aeli- 
quescent. — KA' ; plates. — Na20,oHgS04 liaq : 
aggregates of needles.— PbO|oH4S04 8aq : white 
crystalline powder. 

Anhydride 0,oH4<^gQ ^ . Naphthosul- 

tone. [154^. Formed as above. Prisma (from 
benzene) ; v. si. sol. CS.^, si. sol. alcohol, v. sol. 
chloroform, insol. water. Boils between 360° 
and 448°. Not attacked by aqueous NH,, NagOO,, 
Of cold NaOHAq. Boiling NaOHAq converts it 
Into Ihe corresponding acid. 


(1, d^-Naplithol sniphonic acid 
[l:4']e,o]^(OH)SO,H. [110°-120°]. Obtaini^ 

from the corresponding naphthylamine sulphonic 
acid by diazotising and boiling the product with 
H.,S04 (1 Pii*) diluted with water (4 pts.) (Erd- 
mann, A. 247, 843). Hygroscopic crystalline 
substance. 

(1, 2yNaphthol sulphonic acid. Formed by 
partial hydrolysis of heteronucleal (a)-naphthol 
disul phonic acid (Liebmann a. Studer, E. P. 
'/7812 [1887]). Yields azo- dyes. 

(a)-Naphthol disulphonio acid (Heteronveleal) 
0,^5(0H)(S03H)2. Obtained, together with the 
trisulphoric acid, and probably also the (1, 2, 4) 
disulphonic acid, by heating (a)-naphthol (1 pt.) 
with H2SO4 (containing an additional 20 p.o. of 
SOa) (6 pts.) for two hours on a water-bath 
(Claus a?Mieleke, B. 19, 1182). Best prepared 
by heating (a)-naphthol (Ipt.) with cone. H2SO4 
(3 to 4 pts.) at 130^". Yields a nitroso- osm^und 
C,oH 4(OH)(NO)(S03H)2 (Seltzer, Q. P. 20,716; 
Jan. 30, 1882). Combines with diazo-compounds. 
On nitration it forms di-nitro-naphthol sulphonic 
acid. 

Chloride C,oHs(OH)(S02Cl)2. Liquid; v. 
sol. ether. Converted by PCI4 into tri-chloro- 
naphthalene [82°]. 

Ethyl derivative 0,oH4(OEt)(SO*H)2. 
Formed by sulphonating the ethyl ether of (a)- 
naphthol with fuming H2SO4 (10 p.o. additional 
SO3) (Q. P. D 1601, June 7, 1883). Cone. HNO, 
converts it into di-nitro-naphthol sulphonic acid. 

(a)-Naphthol disulphonic acid (Honionucleal) 
0,oH4(OH)(S03H)2 [1:2:4]. Formed by heating 
(a)-naphthol witn H2SO4 (4 pts.) at 70°. Differs 
from the preceding acid in not yielding a nitroso- 
derivative or forming azo- dyes (Schultze, Die- 
sertationy Freiburg, 1683 ; Bender, B, 22, 998). 
It yields di-nitro-naphthol on nitration. 

(1, 1', 4) -(a) -Naph thol disulphonic acid 
[1:1':4] 0 ,oH 3(OH)(SO,H).2. (a)-Naphthol (3)- 
sulphonic acid. Formed from (a) -naphthylamine 
7)cri-3ulphonic acid by sulphonation and diazo- 
tisation. Formed also by sulphonating naphtho- 
sultone (Bernthsen, B. 23, 3088). Readily forms 
an anhydride. — ’‘Na.A^': plates, v. sol. water. 
FoCl, colours its solution deep blue. — *BaA°. ^ 

Anhydride C„H5(SOsH)<g^P>. Salt. 
NaA'3aq; m. sol. water. Gives no colour with 
Fed,. — '‘BaA'a : v. sol. water. 

Mono-amide C,oH,(S 03H)(OH)(S02NH2). 
From the anhydride and NH,.— NaA'2aq. Plates. 

(1, r, 3) (a) -Naph thol disulphonio acid 
[l:r:3] C,„n,(OH)(SO,H)2. {a).Naphl}wl^ 
disulphonic acid. Formed from (o)-naphthyl- 
amine * € * ■ disulphonio acid by the diazo% reac- 
tion (Bernthsen, B. 22, 3330 ; cf. Ewer a. Pick, 
Monit. Scient. 1889, 604).— Na^A" 6aq : prisms; 
V. e. sol. water. Its solution is coloured deep- 
blpe by Fed,. 

Anhydride Naph- 

thosultone sulphonic add. Formed b> boilmg 
diazonaphthalene * c *- disulphonio acid with 
dilute H.4SO4. Needles (containing aq). 

Mono-amide [l:r:3] 
0,oH3(OH)(S02NH2)(SO,H). Naphthol eidph- 
amide sulphonic add. Formed by the action of 
NB^ on Sie anhydride. Needles or. priame ; 
m. boL water.— NaA'aq : needleg; ▼. sol. hot 
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wlUer. -KHxNaA'aq : crystals ; t. 6 . 8 q 1 . water«-r 
BaA'.daq: crystals; m. sol. water. r 

(aVNaphthol trisulplionic aoldO, 9 H«StOiet.e. 
0„H,(0H)(S0,H), [1:2:4':4]. Formed by heat- 
ing (a)-naphthol with fuming H 2 SO 4 (containing 
70 p.c. additional 00,) at 60° (Seltzer, G. P. 
10,785, Deo. 1879 ; Caro, B, 14, 2028 ; Glaus a. 
Mieloke, B. 19, 1182). Slender needles. Dilute 
HNO, at 60° yields di-nitro-naphthol sulphonio 
acid. It does not yield azo- dyes or a nitroso- 
derivative. ~K 4 C,oH 4 SaO,o ; crystals ; v. sol. water 
(Lauterbaoh, B, 14, 2028). 

Chloride 0 ,oH 4 (OII)(S 02 Cl),. Plates (from 
chloroform) ; si. sol. either ; decomposed by 
fusion. Converted by PCI, into tetra-chloro- 
naphthalene CmH^Cl^ [140°] and 

(2, ^ -(/3)-Kaphthol sulphonio and [2:1'] 
0 ,oH,(OH)(S 03 H) (Pfitzinger a. Duisberg, B, 
22, ^^96 ; Armstrong a. Wynne, 0. J. Proc, 
1889, 60). (fi)-Nax)hthol ^a*-sulphonic acid, 
Bayer's cuiid, Bumpjps acid. Formed, together 
With the isomeric acid of Schaffer, by stirring 
(/3)-naphthol (1 pt.) with cone. H^SO^ (2 pts.) at 
about 60° (Bayer a. Co., O, P. 18,027, March 18, 
1881). When (/3)-naphthyl sulphate C,oH,O.SO,H 
(obtained by the action of HjSO^ on (i3)-iiaphthol 
at a low temperature) is mixed with H^SO, at 
20° it slowly changes to (j3).naphthol ‘a’-sul- 
phonic acid. The two isomeric acids of Schaffer 
and of Bayer may be separated by means of their 
lead salts (that of the former acid crystallising 
well) or by treating their sodium salts with 90 p.c. 
spirit, which dissolves the salt of Bayer^s acid 
but not that of Schaffer’s acid. Formed also 
from (j 8 ).naphthylamine *a* sulphonio acid 
(Badische) by diazotising and heating with dilute 
H,S 04 (ForsUng, B. 20, 2102). 

Reactions, — 1. Converted by PCI, into chloro- 
( 6 )-naphthol [ 101 °] and di-chloro-naphthalene 
[61°].— 2. Potash-fusion yields di-oxy-naphthal- 
ene[175°]. — 3. With diazotised xylidine it yields 
in concentrated, but not in dilute solutions, 
orocein scarlet. 

Salts.-— Forms two series of salts— neutral 
and basic. — Ka^': glistening six-sided plates, 
V. sol. water, si. sol. alcohol. — Na^C^HgSO,; 
needles, V. sol. alcohol, v, e. sol. water. — ZnA' 22 aq : 
needles. — PbA'j 2 Jaq : colourless glistening 
rhombohedra.— Cj^H^SOsPba: small yellow crys- 
tals.- C„H,S 04 (PbOH)j : red crystals (Claus a. 
Volz, B. 18, 3154). 

( 2 , 8 ')-Napbtbol sulphonio acid 
[2:8TC„H,pH)(SO,H). (fi)-Naphthol 
phonic add, Schaffer's acid. [126°]. , 

Formation, — 1 . By heating (i3)-naphthol 

! 1 pt.) with cono. HjSO, (2 pts.) on a water-bath 
Sch^er, A, 162, 296 ; Armstrong a. Graham, 
0. J. 39, 136).— 2. By fusing naphthalene (jB)- 
disulphonic acid with potash (Ebert a. Merz, B. 
9, 610 ; 10, 692). — 3. From (i3)-naphthylamine 
euphonic acid (BrOnner’s) by the diazQ^reactien. 

Properties,’— Small, non-deliquescenflaminfe, 
▼. sol. water and alcohol. ^FeCl, turns its solu- 
tion slightly green and, on warming, brown flakes 
are deposited Bleaching-powder gives a yellow 
oolour. • ( 

Beadnons,—!. Potash-fusion yields di-oxy- 
naphthalene [213°].— 2. Nitrous acid forms a 
nitroso- derivative. — 8 . Bromine- water gives 
mono- and di-bromo- derivatives. The K salt 


dissolved in HOAo gives wiUi Br vellow platis« 
of OjoH^BrSOJE, which form a Uooa-red aqueous 
solution. — i, Cono. HClAq at 200°-210'’ splits It 
up into (/3)-naphthol and H^SO,,— 6. The potas- 
sium salt (1 mol.) heated with PCI, (2 mols.) at 
100° forms gelatinous anhydro- naphthol sul- 
phonio acid Ci,H,(OH).SOs.O.C|oH,.SO,H, sol. 
water, alcohol, and ether. The K salt of this 
acid crystallises in colourless plates, and is de- 
composed by boiling alkalis with reproduction 
of (i3)-naphthol sulphonio acid (Claus a. Zim- 
mermann, B. 14, 1481). The E salt (1 mol.) 
heated with PCI, (2 mols.) at 160° forms 
(S 03 H.O|oH,.O.S 02 .C„H,) 20 , an amorphous mass 
yiel^ng a gelatinous potassium salt E^A" 
(C. a. Z,). The (j3)-naphthol sulphonio acid 
heated with PCI, also yields ohloro-(/3) -naphthol, 
and finally €-di-chloro-naphthalene [136°], both 
of which bodies yield ohloro-phthalic acid [148°] 
on oxidation (Clans a. Dehne, B. 15, 319). 

Salts.— EA'oraq. S. 2 at 16°.- NH^A'. S, 
8 at 24°. Flat prisms or plates (Meldola, 0, J, 
89, 41).— CaA',6aq : silky laminsB, v. sol. water 
and ^Icohol, decomposing at 100°. — BaA'sOaq: 
narrow prisma (from boiling saturated solution). 
— PbA'jj 6aq : small silvery lamin®, v. sol. water. 

Ethyl derivative C,oH,(OEt)S 03 H. From 
the (? impure) acid, EOH, and £tl (Maikopar, 
Z, 1870, 366).— ELA' : needles, si. sol. cold water. 

(i3)-Naphthol ( 7 )-sulphonio acid 
[2:4TC,oH,(OH)(SO.,H). Formed from the cor- 
respon^ng (;3)-naphthylamine sulphonio acid by 
the diazo- reaction (Beverdin a. Editing, Const, 
de la Naphthaline), Yields di-oxy-naphthalene 
[136°] and di-chloro-naphthalene [48°] (Claus, 
/. pr, [2] 39, 816). 

(2,2')-(3)-Naphthol sulphonio aoid 
[2:2^] C„H,( 0 H)S 03 H. {$)-Naphtm ‘I’-swZ- 
phonic acid, Naphthol sulphonio acid F, [89°]. 
Formed from (|8)-naphthylaraino ‘ 6 ’-sulphonio 
acid by the diazo- reaction (Bayer a. Duisberg, 

B, 20, 1431). Formed also, together with 
Schaffer’s acid, by heating (3)-naphthol (100 g.) 
with H^SO, (70 g.) for 2 or 3 hours at 105° 
(Green, B. 22, 723 ; of, Armstrong, B. 16, 22). 
It is also a product of the fusion of naphthalene 
‘ a * disulphonic acid with NaOH at 2M° (Wein- 
berg, B. 20, 2907). Needles (containing aq), v. 
sol. water and alcohol, insol. ether (W.). PCI, 
(3 pts.) at 165° gives di-chloro-naphthalene 
[114°], the chief product being a ch loro-naphthyl 
phosphate [216°]. On fusion with potash it yields 

C, „H,(OH )3 [186°]. Nitrous yields a nitroso- deri- 
vative, forming the saltC,oH,(NO)(OH)SO,Na2aq 
crystallising in golden needles. 

Salts.— NaA'2iaq. S. 8 at 15°. Plates.— 
Ea'aq: crystals, v. sol. water.— MgA', fljaq : 
plrfcos.— BaA',: prisms, sj. sol. water. 

(/B)-Kapbthol Bulphonid aoid. Ethyl deri^ 
vative 0„H,(OEt).SO,H. Formed by warming 
the* ethyl ether of (fl) -naphthol with B23^4 
(Maikopar, Z, 1870, 366).— EA'aq: needles, si. 
sol. cold water.— BaA', : needles, v. si. sol. water. 

(a)-Naphthol sulphonio aoid. Ethyl deri^ 
vative Oi,H,(0£t)SO,H. Two acids of this 
formula are obtained by treating the ethyl deri- 
vative of (/3)-naphthoI with ClSO,H (Amphlett a. 
Armstrong, C, J, Proc, 3, 144). The Ba salt of 
one aoid is insol. water, that of the other is sol 
water. One of the aoidf !• doubtleia identfoil 
with the preceding aoid. : 
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rayrs^Haplitliol diftilplLOiiio acid 
0,A(OH)(SOJH)^ iff)-NaMhol *fi*-disuU 
phomo acta, {B^-Naphtkol-G-diaulphondc acid. 
Formed, together mth the * B * isomeride, by 
heating (iB)-naplithol (1 pt.) with oono. or fuming 
H2SO4 (2 or 8 pts.) at 100-110°, and separated 
from its isomeride through the greater solubility 
of its Ba salt (Qriess, B, 13, 1956).' 

Properties.— Glistening needles, v. sol. water 
and alcohol. With diazo* compounds it gives 
scarlets of a much yellower shade than the (a), 
acid. P01( (6 mols.) at 210° forms di-chloro* 
(/3)>naphthol [125°] and tri-chloro-naphthalene 
[90°] ; this OiqH^OI,, when oxidised with OrO^, 
yields a syrupy di-chloro-phthalio acid anda tri- 
chloro-naphthoquinone, whence aniline forms 
0,oH,Cla(NPhH)Oa melting at 228° (Claus a. 
Schmidt, B. 19, 3173). 

Salts. — ’‘Na^A.'' : tables or prisms, sol. water 
and dilute alcohol. — ^BaA'' 8aq : small prisms, y. 
sol. water. 

(2,3,80>Kaphthol disulphonio aoid [2:3:8^ 
0 ,A(OH)(SO,H)j. ($)-NaphtJiol * a^-di-suU 
phonic acid, ($)‘Naphthol B-disulphonio acid. 
Formed as described above (Griess). White 
glistening needles, v. sol. water and alcohol, 
insol. ether. Exhibits a bluish-green fluores- 
cence in ammoniacal solution. When heated in 
a closed vessel with ammonia it yields a naph- 
thylamine disulphonio acid which, on removal 
of NHj, gives rise to naphthalene ‘ a ’-disulphonio 
acid of Ebert and Merz (Pfltzinger a. Duisberg, 
B. 22, 398). 

Salt s.— ^Na^A'' : very small soluble needles. 
— BaA' 6aq : needles, si. sol. cold water, v. soL 
hot water, insol. alcohol. 

(3)-Naphthol-’ 8 ’-disulphonio acid 
[2;2^;3] 0,oH,(OH)(SO,H),. Formed by sulphon- 
ating (2, 2’)-naphtnol sulphonio acid JWeinberg, 
B, 20, 2911). Solutions of its salts exhibit green 
fluorescence.— Na^A'' : yellowish powder, v. e. 
sol. water, si. sol. 80 p.o. alcohol.— BaA''2^aq: 
prisms. S. *56 in boiling water. 

(3)-Baphthol-* 7 ’.disulphonio aoid 
0,A(OH)(SO,H),. Formed by the action of 
OlSOsH on (/3)-naphthol (Armstrong, B. 16, 204). 
The Ba salt crystallises in large prisms. 

(3).Naphthol trisulphonic aoid 
0,aH4(OH)(SOgH),. Formed by heating (/3)- 
naphthol (1 pt.) with HjjSO^ (2 pts.) at 70°-80°, 
adding H2SO4 (2 pts.) and heating at 120°, finally 
adding fuming H2SO4 (40 p.o. additional SO,) 
(2 pts.) and heating at 160° (Levinstein, B. 16, 
462). Gives no colour with diazotised xyUdine. 

Bef&rmces,—kiaDO’, and Nitbo-naphthol 

SULPHONIO ACIDS. 

(/3).NAPHTH0I VIOLET 0|,H„N30. AToZ- 
doWa blue. Formed from nitroso-dimethyl 
aniline and (/3)-naphthol. Dark flooculent 
powder, forming a red solution in benzene (Mel- 
dola, O. J. 89, 88). 

Hydrochloride B0301<.e. 

01MeaN.OgH,<Q^O,pH,. Bronzed needles, re- 
sembling EMn04« Sol. water and alcohol. Its 
aqueous solution is violet, but turned blue by 
H,S04. Beduces to a leuoo- base by taking up H,. 
Converted by heat into a blue colouring matter 

(Witt, a 

28, 2247). 


EAPHTEOL-TELLOW 81;. DiNiTBO-(a].]CAra- 

THOL^SULPHONZO AOm. 

KAPHTHOBITBILE v. NibriU of Naphthoic 

ACID. 

NAPHTHOPHTHALIG.AOID. A name for 

NapHTHALBNB DICABBOXYLid ACID. 

NAPHTHO-OXT-QUINALDINE v, Orr-ui- 

THTL-NAPhxnOQUINOLlNB. 

NAPHTHOPHENAZINE 0„H,oN is, 

or 0«H4<CoHlciLO.N^^«^** 

[142°]. (above 860°). Prepared by boiling 
sulpho-beA'*ene-azo - phenyl - (jS) - naphthylamine 
with dilute H,S04 (Witt, B, 20, 674). Formed by 
boiling benzen6-azo>phenyl.(j3)-naphthyl>amine 

G|oH,< f (?) in acetic acid solution 

^N.NHCaH, 

with oono. HCl, aniline being eliminated (ISlncke 
a. Lawson, B, 20, 11G9). Formed also by treat- 
ing an alcoholic solution of phenyl- (jS). naphthyl* 
nitrosamine with HGl (Fischer a. jlepp, B, 2(\ 
2473), and by distilling with zinc-dust oxy. 
naphtho-phenazine, which is itself obtained by 
heating with cone. HClAq at 190° the amido- 
naphtho-phenazine which results from the action 
of phenylene o-diamine on benzene-azo- (a) -naph- 
thylamine hydrochloride (Fischer a. Hepp, B, 
23, 846). Also got by the action of (/3) -naphtho- 
quinone (1 mol.) on o-phenylene-diamine (1 mol.) 
in 60 p.o. acetic acid solution at 0°, and by oxi- 
dising a mixture of o-phenylene-diamine and 
(/3)-naphthol with alkaline KsFeCyg (Witt). 

Yellowish-white prisms, subliming at about 
200° in long flat needles or prisms ; v. sol. hot 
benzene, v. si. sol. alcohol and ether. Cone. 
H,S04 dissolves it, forming a brownish-red solu- 
tion. Its salts are dimorphous. One sulphate 
crystallises in scarlet needles, the other in garnet- 
red prisms. One nitrate forms orange needles, 
the other brick-red needles. One hydro- 
chloride forms long-reddish yellow needles, 
and changes at 160° into the second form. SnCl, 
reduces naphthophenazine to a hydride, crystal- 
lising in violet needles. 

a-Amido-naphthophenazine OioHjiN, %,$, 

0«H4<c(NH,J:o£aN^^«^^* [264°]. Ob- 

tained by heating o-phenylene diamine (1 moL) 
with benzene-azo-(o) -naphthylamine. hydro- 
chloride (1 mol.) in alcohol at 160° (F. a. H.). 
Golden needles (from alcoho^, insol. water, si. 
sol. ether and cold alcohol. Its solutions have 
a yellowish-green fluorescence. Its solution in 
cone. HOlAq or cone. H,S04 is green. — ^B'HCl. — 
B',:^t01,.— B'HAuOL. 

* Acetyl derivative Oi,H|,AoN,. Yellow 
crystalline powder. 

Axnido-naphtliopheuazixLe 
0 j^,(N±):N, 04H4. [191°]. Obtained by re- 
ducing 4ne nitro- compound with alcoholic am- 
monium sulphide (Zaerthng, B, 23, 176). 
Brownish-red crystt^s, si. sol. alcohol and ether, 
V. e. sol. boiling aniline.— B'HCl. 

Bhenylo-chlorida of Amido-naphtho- 
pheuaziue 0.J3 ,bN,01 i,a, 

Pormed ij «»• 

action of quinone diohlorimide on phenyl-(/9)- 
uaphthylamine (Nietzki a* Otto, B. 21, 1600)« 
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water, — NH,NaA'aq : oiyetalfl ; t. e. sol. water.— disaolred in HOAo gives witli Br yellow filatii« 
BaA'. 5aq : crystals ; m. sol. water. of Oj^H^BrSO^, whiolx form a blooa-red aqueous 

(aVlTaphthol trisnlplionio aoidO,ASi^iB^*^* solution.— 4. Oono. HClAq at 200^-210® splits It 
OiflH4(OH)(SO,H)j| [1:2:4':4]. Formed by neat- up into (jB)-naphthol andHsSOi.— 5. Thepotas- 
ing (a)-napnthol with fuming HjSO^ (containing slum salt (1 mol.) heated with PCI5 (2 mols.) at 
70 p.c. additional SK),) at 60° (Seltzer, O. P. 100° forms gelatinous anbydro- naphthol sul- 
10,786, Deo. 1879 ; Caro, B, 14, 2028 ; Claus a. phonic acid C,oEL(OH).S08.0.0,oH«.SO^, sol. 
Mieloke, B, 19, 1182). Slender needles. Dilute water, alcohol, and etubr. The E salt of this 
HNOg at 60° yields di-nitro-naphthol sulphonio acid crystallises in colourless plates, and is de- 
acid. It does not yield azo- dyes or a nitroso- composed by boiling alkalis with reproduction 
derivative.— K^CioH^SjOio; crystals; V. sol. watef of (i3)-naphthol sulphonio acid (Claus a. Zim- 
(Lauterbaoh, J5. 14, 2028). mermann, B. 14, 1481). The K salt (1 mol.) 

Chloride C,oH^(OH)(S02Cl)j. Plates (from heated with PCI* (2 mols.) at 160° forma 
chloroform) ; si. sol. either ; decomposed by (SO;,H.C,„H„.O.S02.C,oH„)20, an amorphous mass 
fusion. Converted by PCI* into tetra-chloro- yielding a gelatinous potassium salt E^A'' 
naphthalene C,„H.C1. [140°] and C.«Clg. (C. a. Z.). The (/5)-naphthol sulphonio acid 

heated with PCI5 also yields chloro-(/8) -naphthol, 
(2, I') -(3) -Naphthol sulphonio a'jid [2:1'] and finally c-di-chloro-naphthalene [186°], both 
0,oHg(OH)(S03H) (Pfitzinger a. Duisberg, B. of which bodies yield ohloro-phthalic acid [148°] 
22, ^S96,; Armstrong a. Wynne, C. J. Proc. on oxidation (Claus a. Dehne, B. 16, 319). 

1889, 60). (0)-Naphthcl * a* -sulphonio acid. Salts. — KA'ajaq. S. 2 at 16°.— NH4A'. S. 

Bay&r'sacid. Bumpff'sacid. Formed, together 8 at 24^. Flat prisms or plates (Meldola, 0. JT. 
Witn the isomeric acid of Schafifer, by stirring 89, 41).— CaA'j6aq : silky laminro, v. sol. water 
(3)-naphthol (Ipt.) with cone. H2SO4 (2pts.) at and plcohol, decomposing at 100°. — BaA'aCaq; 
about 50° (Bayer a. Co., O. P. 18,027, March 18, narrow prisms (from boiling saturated solution). 
1881). When (3)*naphthyl sulphate C,oH,O.SO.,H — PbA'^ 6aq : small silvery laminae, v. sol. water, 
(obtained by the action of HjSO^on (3)-naphthol Ethyl derivative C,oHa(OEt)S03H. From 
at a low temperature) is mixed with H^SO, at the (? impure) acid, EOH, and EtI (Maikopar, 
20° it slowly changes to (3)-naphthol ‘ a ’-sul- Z. 1870, 366). — EA' : needles, si. sol. cold water, 
phonic acid. The two isomeric acids of Schaffer (3) -Naphthol (7) -sulphonio acid 
and of Bayer may be separated by means of their [2:4 j C,oH„(OH)(SOaH). Formed from the cor- 
lead salts (that of the former acid crystallising responding (3)-naphthylamine sulphonio acid by 
well) or by treating their sodium salts with 90 p.c. the diazo- reaction (Reverdin a. NOlting, Const, 
spirit, which dissolves the salt of Bayer’s acid de la Naphthaline), Yields di-oxy-naphthalene 
but not that of Schaffer’s acid. Formed also [135°] and di-chloro-naphthalene [48°] (Claus, 
from (3)-naphthylamine * a ’ sulphonio acid J, pr. [2] 39, 316). 

g adisene) by diazotising and heating with dilute (2, 2')-(3)-Naphthol sulphonio aoid 

,804 (Forsling, B. 20, 2102). [2:2^ C,oH,(OH)S03H. (B)-Naphthpl • I ^-suU 

Reactions. — 1. Converted by PCI, into chloro- phonic acid. Naphthol sulphonic acid F. [89°J. 
(3)-naphthol [101°] and di-chloro-naphthalene Formed from (3)-naphthylamine ‘ 8 ’-sulphonio 
[61°].— 2. Potash-fusion yields di-oxy-naphthal- aoid by the diazo- reacUou (Bayer a. Duisberg, 
enefns®"]. — 3. With diazotised xylidine it yields \ B. 20, 1431). Formed also, together with 
in concentrated, hut not in ddute solulions, \ Schaffer’s acid, by heating (3) -naphthol (100 g.) 
croceln scarlet. with R^SO, (70 g.) for 2 or 8 hours at 105° 

Salts.— Forms two series of salts— neutral (Green, B. 22, 723; cf. Armstrong, B. 15,22). 
and basic. — Na^-' ** glistening six-sided plates. It is also a product of the fusion of naphthalene 
V. sol. water, si. sol. alcohol. — ^Na^CmH^SO,; ‘o*di8ulphonicacidwithNaOHat2W°(Wein- 
needles, V. sol. alcohol, v.e. sol. water. — ZnA'.^2aq: berg, B. 20, 2907). Needles (containing aq), ?. 
needles. — PbA'j 2jaq ; colourless glistening sol. water and alcohol, insol. ether (W.). PCI, 
rhombohedra.—C„H«SO.,Pba; small yellow crys- (3 pts.) at 166° gives di-chloro-naphthalene 
tals.— C,,H,S04(Pb0H)2 ; red crystals (Claus a. [114°], the chief product being a chloro-naphthyl 
Volz, B. 18, 3154). phosphate [215°]. On fusion with potash it yiel^ 

(2, 3')-Naphtliol sulphonio acid C,oH,(OH)3 [186°]. Nitrous yields a nitroso- deri- 

[2:3']C4oH,fOHHSO,H). {fi^Naphthol vative, forming the salt 0„H,(NO) (OH) SO,Na2aq 

phonic acid. Schdffer^s acid. [125°]. , crystallising in golden needles. 

Formation. — By heating (3)-naphthol Salts.— NaA'2Jaq. S. 8 at 15°. Plates.— 

! 1 pt.) with oono. H^SO, f2 pts.) on a water-bath Ea' aq ; crystals, v. sol. water.— MgA', 6iaq : 
Schifoer, 162, 296; Armstrong a. Graham, pliAos.— BaA',: prisms, sjL sol. water. 

0. «7. 39, 136). — 2. By fusing naphthalene (3)- (3) -Naphthol sulphonld aoid. Ethyl deri* 

diSnlphonic acid with potash (Ebert a. Merz, B. vative G,pH,(OEt).SO,H. Formed by warming 
9, 610 ; 10, 692). — 3. From (3)-naphthylamine the *ethyl ether of (3)-naphthol with HgSO, 
sulphonic acid (Brdnner’s) by the diazq^roactisn. (Maikopar, Z. 1870, 866).— EA' aq : needles, si. 

Properties,— Small, non-deliquescenflaminaB, sol. cold water. — BaA', : needles, v. si. sol. water. 
T. sol. water and alcohol. ^FeCl, turns its solu- (8)-Napbtbol sulphonio aoid. Ethyl dsri* 
tion slightly green and, on warming, brown flakep vative 0,pH,(OEt)SO,H. Two acids of this 
are deposited. Bleaohing-powder gives a yellow formula are obtained by treating the ethyl deri* 
eolour. • vative of (3)-naphthol with ClSO,H (Amphlett a. 

Bsoctums.— 1. Potash-fusion yields di-oxy- Armstrong, 0, J, Proc. 8, 144). The Ba salt of 
naphthalene [218°].— 2. Nitrous add forms a one aoid is insoL water, that of the other is sob 
nitroso- derivative. — 8. Bromme-weier gives water. One of the acids is doubtless ideotiosl 
mono- and di-bromo- derivatives. The K salt with the preceding acid. V 
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9,l'8')*VaplitlLol distilplumlo aoid '02:1':8'] 
($)-Naphthol *fi*-disuU 


f9,l'8>Haplit 
o,ja^(OH)pm 
phonto acidm (fiy 


formed, together ^th the isomeride, by 
heating (iS)-naphthol (1 pt.) with oono. or fuming 
H2SO4 (2 or 8 pts.) at 100®-110®, and separated 
from its isomeride through the greater solubility 
of its Ba salt (Griess, B. 13, 1956)/ 

Properties.— Glistening needles, v. sol. water 
and alcohol. With diazo- compounds it gives 
scarlets of a much yellower shade than the (a), 
acid. POl^ (5 mols.) at 210° forms di-chloro« 

S -naphthol [126°] and tri-chloro-naphthalene 
>°] ; this OioHftOla, when oxidised with CrOj, 
yields a syrupy di-chloro*phthalic acid anda tri* 
ohloro-naphthoquinone, whence aniline forms 
C,oHaOl3(NPhH)Oj, melting at 228° (Claus a. 
Schmidt, B. 19, 3178). 

Salts. — ’^Na^A.'' : tables or prisms, sol. water 
and dilute alcohol. — BaA'' 8aq : small prisms, v. 
sol. water. 

(2, 3, 80 -Naphthol disulphonio aoia [2:3:30 
0,oHa(OH)(SOaH)2. (B^Naphthol ^a*^di-suU 
phonic acid. {^yNaphtlwl R-disulphonio acid. 
Formed as described above (Griess). White 
glistening needles, v. sol. water and alcohol, 
insol. ether. Exhibits a bluish-green fluores- 
cence in ammoniacal solution. When heated in 
a closed vessel with ammonia it yields a naph- 
thylamine disulphonio acid which, on removal 
of NHj, gives rise to naphthalene ‘ a ’-disulphonio 
acid of Ebert and Merz (Pdtzinger a. Duisberg, 
B. 22, 398). 

Salt s.— *NajA" ; very small soluble needles. 
— BaA'' 6aq : needles, si. sol. cold water, v. soL 
hot water, insol. alcohol. 

(i3)-Naphthol-‘ 5 ’-disulphonio acid 
[2:2^;8] 0,oH4(OH)fSOjH)2. Formed by sulphon- 
ating (2, 2')-naphtnol sulphonic acid (Weinberg, 
B, 20, 2911). Solutions of its salts exhibit green 
fluorescence.— Na^A" : yellowish powder, v. e. 
sol. water, si. sol. 80 p.o. alcohol.— BaA''2iaq: 
prisms. S. *56 in boiling water. 

(fl)-Kaphthol-* 7 ’-disulphonio acid 
O|0H5(OH)(SO3H)2. Formed by the action of 
CiSOsH on (i3)-naphthol (Armstrong, B. 16, 204), 
The Ba salt crystallises in large prisms, 
(/3)-Naphthol trisulphonio acid 
0 ,oH 4(OH)(SO,H),. Formed by heating (/3). 
naphthol (1 pt.) with H2SO4 (2 pts.) at 70°-80°, 
adding H^SO^ (2 pts.) and heating at 120°, finally 
adding fuming ^864 (40 p.o. additional SO,) 
(2 pts.) and heating at 160° (Levinstein, B. 16, 
462). Gives no colour with diazotised xylidine. 
References. — Amno-, and Nitbo-naphthol 

SUIiPHONIO ACIDS. 

(iS).HAPHTHOL VIOLET 0,,H„NaO. AfeZ- 
dola'a blue, Formdd from mtroso-dimethyl 
anilioe and (jS) -naphthol. Dark floooulent 
powder, forming a red solution in benzene (Mel- 
dola, C. J. 89, 38). 

Hydrochloride B^H01i.e. 

01MeaN.O,H^Q^O,A* Bronzed needles, re- 

sembling KMn04« Sol. water and alcohol. Its 
aqueous solution is violet, but turned blue by 
H2SO4. Beduces to a leuoo- base bv taking up H2. 
Oonverted by heat into a blue colouring matter 

NMe^(VH4^<g^ « (Witt, B. 

28,2247). 

T96.11I. 


ITAPHTHOL-TBLLOW 8 DiNiTBO-(a}-irAra- 

THOL^UZiPHONIO AOm. 

NAPHTHOBITBIIE v. Nitrile of Naphthoio 

AOID. 

NAPHTHOPHTHALIO^ ACID. A name for 

NaPHTHALENB DIOABBOXYJLib ACID. 

NAPHTHO-OXY-QUINAIDINE 1;. OzT-ia- 

TBYL-NAPhTHOQUINOLlNE. 

NAPHTHOPHENAZINE Oi^HjoN ».«. 

or 

[142°]. (above 360°). Prepared by boiling 
sulpho-ben"enc-azo - phenyl - (/3) - naphthylamine 
with dilute H2SO4 (Witt, B. 20, 674). Formed by 
boiling benzene-azo-phenyl-(i3)-naphthyl-amine 
yN.OA 

f (?) in acetic acid solution 

\n.nhca 

with oono. HCl, aniline being eliminated (ZRncke 
a. Lawson, B. 20, 1169). Formed also by treat* 
ing an alcoholic solution of phenyl- (j8) -naphthyl* 
nitrosamine with HCl (Fischer a. ^epp, B. 2(\ 
2473), and by distilling with zinc-dust oxy* 
naphtho-phenazine, which is itself obtained by 
heating with oono. HClAq at 190° the amido- 
naphtho-phenazine which results from the action 
of phenylene o-diamino on benzene-azo-(a)-naph- 
thylamine hydrochloride (Fischer a. Hepp, B. 
23, 846). Also got by the action of (/3) -naphtho- 
quinone (1 mol.) on o-phenylene-diamme (1 mol.) 
in 60 p.o. acetic acid solution at 0°, and by oxi- 
dising a mixture of o-phenylene-diamine and 
(i9) -naphthol with alkaline KjFeOya (Witt). 

Yellowish-white prisms, subliming at about 
200° in long fiat needles or prisms ; v. sol. hot 
benzene, v. si. sol. alcohol and ether. Cone. 
H2SO4 dissolves it, forming a brownish-rod solu- 
tion. Its salts are dimorphous. One sulphate 
crystallises in scarlet needles, the other in garnet- 
red prisms. One nitrate forms orange needles, 
the other brick-red needles. One hydro- 
chloride forms long-reddish yellow needles, 
and changes at 150° into the second form. SnOl, 
reduces naphthophenazine to a hydride, crystal- 
lising in violet needles. ^ 

a-Amido-naphthophenazine CjeHuN, 4.#. 

O.H.<c(NHJ:c£o.N> 0*°*- t264“]. Ob- 

tained by heating o-phenylene diamine (1 mol.) 
with benzene-azo-(a)-naphthylamine. hydro- 
chloride (1 mol.) in alcohol at 160° (F. a. H.). 
Golden needles (from alcohol), insol. water, si. 
sol. ether and cold alcohol. Its solutions have 
a yellowish-green fiuorescence. Its solution in 
cono. HOlAq or cono. H2SO4 is green.— B'HCl.— 
B'j^tOla.— B'HAuGl.. 

* Acetyl derivaUve 0|cH|^oN,. Yellow 
crystalline powder. 

Amido-naphthophenazine 
0 j^»(NHJ:N- 04H4. [191°]. Obtained by re- 
ducing itne nitro- compound with alcoholic am- 
monium sulphide (Zaertling, B. 23, 176). 
Brownish-red crystals, si. sol. alcohol and ether, 
v. e. sol. boiling aniline.— B'HCl. 

Bhenylo-chloride of Amido-naphtho- 
phenazine OsaHnNaOl i,e, 

Formed by the 

action of quinone dichlorimide on phenyl-(/9] 
yaphihylamine (Bietzki 8e Otto, B* 21, 

’ B 5 
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Yield* % base wWcb ie a bluieh-Tiolet pp. and a 
nitrate a^H.^NsNO, oryatalUsing m slender 
needles. Yields naphthophenazme on elimina- 
tion of NHj by the diazo- reaction. 

Be/crencs.— EuRHqoiNES. 

Nitro-naphthophenazine Oj^Hip^Oa) iNgiOgH.j 
[222®]. Formed by heating nitro-(^)-paphtho- 
quinone with o-phenylene-diamine, HOAc, and 
NaOAo on the water-bath (Z.). Greenish-yellow 
prisms, si. sol. alcohol and ether. Forms a 
crimson solution in oonc. H.SO4.— B'2HaS04: 
brown plates. 

HAPHTHOPHENAZINE CARBOXYLIC ACID 

0„H„N-.(C0aH). [above 300®]. Obtained by 
heating its nitrile with KOHAq under pressure 
at 225® (Brunner a. Witt, B. 20, 2663). Needles 
m. sol. water and most solvents. Con^.. HaS04 
forms a deep-red solution, becoming yellow on 
dilution, t . 

/fitriU OiAOyNr mri Formed from 
sodium naphthophenazine sulphonate and KCy. 
Forms a cherry-red solution in oono. H2SO4, 
becoming yellow on dilution. 

Naphthophenazine sulphonio acid 
C,^,(SO,H)Nr [above 290°]. Formed by sul- 
phonating naphthophenazine with fuming H-iSOj 
{86p.o.) (Brunner a. Witt, B. 20. 2660). Orange- 
red needles, sol. boiling water and alcohol. KOH 
yields yellow flakes of a eurhodol. H.^S04 forms 
an orange-red solution. — NaA' 2aq. 

NAPHTHOPIASELENOL v. Selenium or- 

OANIO COMPOUNDS. 

NAPHTHOPIAZTHIOLE 0,aH,<§>S. 

[81®]. Formed by heating (o/3)-naphthylenc-di- 
amine (2 g.) dissolved in alcohol, with a cone, 
solution of sodium bisulphite (15 c.c.) at 190® for 
7 hours (Hinsberg, B. 23, 1393). Long needles 
(from MeOH), m. sol. water. Pleasant odour. 
Somewhat volaoile with steam. Weak base. 
Gives a yellow colour with cono. H2SO4. Ko- 
duced by tin and HCl to H^S and naphthylene 
diamine. 

NAPHTHOPIGBIC ACID, so-called, u. Tri- 

HITRO-O-NAPHTHOL. 

V NAPHTHO - QDINALDINE 9. (Py. 3)- 
Mbth yl-naphtho-quinoline . 

(a) - NAPHTHOQDINOLINB 0^ AN 


[94®] (above 860®). 


Oofdbydrlds 0„H„N 
gH*.OH2.g.OH:OH.g.CH,.QH, /Bun. 

O^.OH,.0 O.NH.CH,- 

berger, B. 22, 354). 

{^).Naphthoqninoline 0, AN ue. 

^ „ /CH:CH.g. N ;QH 

O.OH:CH*b 

Formed by heating (i8)-naphthylamine (28 pts.) 
with nitro-benzene (13 pts.), glycerin (50 pts.), 
and cone. H,S04 (40 pts.) at 150®-160® (Skraup 
a. Cobcnzl, M. 4, 436). The crude product is 
neutralised with alkali, extracted with ether, and 
distilled. In this reaction (l,2)-bromo-(3) naph- 
thylamine [63°] maybe substituted for (^)-naph- 
thylamine, and nitro-phenol may be used instead 
of nitro-benzene (Lellmann a. Schmidt, B. 20, 
3154). Formed also by heating (l,2)-nitro-(^)- 
naphthylamine with glycerin and H2SO4 (L. 
a. S.). Obtained likewise by distilling its carb- 
oxylib acids. , , ^ 

ProjTfifiws.— Colourless crystals, si. sol. water, 
sol. ether, alcohol, benzene, and acids. Its alco- 
holic solution gives a brown colouration with 
FeClj, and a green colour with cupric acetate. 

Beactions.—l. KMnO, oxidises it to (8)- 
phenyl-pyridine dicarboxylic acid. 

Salts.— BdIC12aq : long needles, T. sol. 
water, si. sol. alcohol P'APtCl, aq : orange 
crystalline pp. — B',>H,Cr,0, : short golden 
prisms.— B'lClHCl. [c. 148®]. Yellow needles, 
obtained by adding a solution of ICl in HClAq to 
a solution of the base (Dittmar, B. 18, 1616). 
Picrate [252°]. 

Methylo-iodide B'MeI2aq. [200 -205 ]. 
Light-yellow needles, exhibiting a blue fluores- 
cence in aqueous solution. 

Octohydride CjAt^ 

QH2.CH.^.g.CH:CH.g.NH.gH3 pqooj. Obtained 
CH,.CH,.0—; O.CH,.Cn, L ■* 


by boiling (/3)-naphtho-quinolm0 with isoamyl 
alcohol, and sodium (Bamberger, B. 22, 354). 
At the same time there is formed an isomeric 


-C. N;CH- 


i.e. 

Formed by heating a 

mixture of (a)-nitro-naphthalene, (a) -naphthyl- 
amine, glycerin, and H2SO4 (Skraup, M, 2, 162 ; 
4, 460). Formed also by distilling its dioarb- 
oxylic acid (Doebner a. Peters, B. 23, 1235). 
White prisms (from ether), insol. water, sol. 
alcohol, ether, benzene, and dilute acids. Smells 
.like naphthylamine. On oxidation with chromic 
iMjid it yields the quinone OisH^NOj or 

o.h.<^.o;oK- 

oiystols, ra06^, sol. alcohol, benzene, ether, and 
BOlAq, ujsol. water. KMnO, oxidises it to 
pbcnyl-pyridine dicarboxylic acid. 

Salts.— Hydrochloride: pale-yellow 

needles.— B'^Pt01,2aq: bright-yellow prisms, 
V. si. sol. water.— B'HjSO, : yellowish prisms, ▼. 
e. sol. water.— B'H,Or.,0,6aq : needles, si. sol. 
soldwater.-B'OAPIO,).OH! minute needles. 
Utthylo-iodidt B'MeI2a^. Needles * 


CiPiS. CH.CH,.CH,- 


[91°]. 

OxY-, OxY-MBTHYL-, and Phbnyl- 


Reference. 

NAPHTHOQUINOLINE. 

(fl) - NAPHTHOftFIHOLINE 


CABBOXTIIO 


AWD 0„H,NO, U. 

[187®]. Obtained by oxidising methyl-(^)-naph- 
thoquinoline with KMn04 and H.JSO4 (Seitz, B. 
22, 261). White crystalline powder, insol. water, 
m. sol. boiling alcohol. — NdA'2^aq. Crystals, 
b 1. sol. cold water.— BaA'4aq : flocculent pp., 
becoming crystalline on long boiling; insol. 
water.— CuA'2 l^aq : crystalline, insol. water.— 
B'fici ; yellow needles, w si. sol. boiling dilute 
HClAq.— B'AiPtC1.2aq; yellow needles, v. el. 
sol. bot dilute HClAq. 

(a)-Naphthoquinoline {Py. 1, 8)-dioaYboxyllo 

Formed by oxidising (a) -styryl- (a) -naphthoquin^- 
ine carboxylic acid with cold aqueous KMnOa 
(Doebner a. Peters, B. 23, 1284). Groups of 
greenish-yellow needles, insol. cold water, si. sol. 
hot water, ether, cold alcohol, and dilute HOlAq, 
V, soL'ccnc. HOlAq. 

Salts.— The salts of th* alkalis and attaline 
earths are y. sol. water. The Pb and Od si^tf 



NAPHTHOQUINONE. 


BM wWte ppi.~0uA"2aq: dirty-green pp„ si. 
sol. water.— ; white floooulent pp. 

(^)-Naplitlioqiiinolin6-(P2/. 1, 8)<dioarboxylio 

aoid roftQoi 

O.C(CO,H):CH * l288^. 

Formed by oxidation of (o)-8tyryl-(i8)-naphtho. 
quinoline carboxylic acid by KMnOi (Doebner a. 
Peters, B. 23, 1240). Very slender light-yellow 
needles, si. sol. ether, cold alcohol, and benzene, 
y. sol. HOAc and alkalis.— BaA',aq : white 
flocculent pp.— Ag^" : powder, el. sol. water. 

NAPHTHOQUINOLINE SULPHONIC ACID 

Obtained from (/8)-naphthylamine sulphonio 
aoid of Forsling {B, 20, 2099) by heating with 
glycerin, H^SO^, and nitrobenzene (Immerhciscr, 
B. 22, 404 ; cf, Gentil, B, 18, 201). Small 
needles, nearly insol. water. Very dilute solu- 
tions of the aoid and its salts fluoresce blue. 

BaA's 4aq. Splendid prisms. 

(o).NAPHTHOQDINONE G,oH.O, t.si* 

{a)-Naphthaquin(me. Mql. 

158. [126°]. 

Formation. — 1. By oxidation of naphthalene 
by CrOj in HOAc (Groves, O. J. 26, 209 ; c/. 
Hermann, A. 161, 63). — 2. By oxidising with 
chromic acid the following bodies : naphthylene- 
p-diamine, and its acetyl derivative (Liebermann 
a. Dittler, B. 6, 946), (a) -naphthyl amino and its 
sulphonic acid (Reverdin a. Nolting, B. 12, 2306), 
(o)-amido-(a).naphthol (Liebermann, A. 183,242), 
and the acetyl derivative of (a)-naphthol (Miller. 
B. 14, 1600). ' 

Preparation.-^!. Naphthalene (10 g.) is dis- 
solved in HOAc (60 g.) ; to this is slowly added 
a solution of CrOj (30 g.) in water (20o.o.). The 
mixture is heated at 100°. Water (30 g.) is added, 
and the liquid, when cooled to 20°, filtered from 
naphthalene. From the filtrate water precipi- 
tates naphthoquinone. Recrystallised from light 
petroleum (Japp a. Miller, C. J. 39, 220 ; cf. 
Groves, O. J. 26, 209 ; Plimpton, G. J. 37, 634 ; 
Miller, Bl, [2] 43, 126), — 2. (a)-Naphthol-orange 
(Tropeoline 000 No. l) is reduced to sulphanilio 
acid and (1:4) amido-naphthol, the latter is oxi- 
dised and the quinone purified by distillation 
with steam ; the yield is 40 p.c. — 3. By oxidation 
of (a)-naphthylamine (Ipt.) with H^SO^ (6pts.), 
water (26pts.), and Kfir.fi j (2J pts.), in the cold 
(Monnet, Reverdin, a. N6lting, B. 12, 2306). 

Properties. — Yellow triclinio needles, which 
b^[in to sublime below 100°. Volatile with steam. 
V. si. sol. water and ligroln, v. sol. benzene, CS,, 
chloroform, other, HOAc, cone. H^SO^, and boil- 
ing alcohol. Smells like quinone. Alkalis fojtn 
a reddish-brown soluti^m. It is not attacked by 
^9l cold. Reacts in alcoholic folution 

with primary amines forming compounds repi’e- 
Mnted by C,^OgNB, which may be considered 
to be alkyl-amido- (a) -naphthoquinones or more 
probably as oxy-(^) -naphthoquinone alkylimides. 
oecondaiy amines act forming compounds re- 
presented by OioHjPjNRR' ; but diphenylamine 
wts only in ^presence of HGl. Tertiary amines 
do not react in this way. Hydro-naphthoquinone 
may be used instead of naphthoquinone, being 
oxidised by the air. Salts of amines may be 
used instead of amines. The compounds orys- 
miise in itefdlM (Plimpton, 0. /, 87, 688). 
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Beactions. — 1. Naphthoquinone dissolves in 
aqueous KOH and Na.,CO„ and on adding acids 
a red body is ppd. This is also got by, oxidising 
naphthalene with GrO, in acetic acid and 
neutralising the hot liqr’d with NaUO, (A. 
Guyard, Bl. [2] 31, 64 ; Plimpton. C. J. 37, 641). 
It IS 8olul;)le in benzene and ppd. from it by light 
petroleum as a dark-red powder. This substance 
was named oarminaphthe by Laurent (Rev. 

, Scimt. 14, 660), who ascribed to it the formula 
I u nitric acid oxidises it to 

phthalic acid.— 3. Boiling TIIAq and P reduce it 
to nydronaphthoquinone [176°]. Tin and HGl 
act in like manner.— 4. When boiled with an 
aqueous solution of an equivalent of hydro- 
naphthoquinone there is deposited on cooling 
dark-purple crystals of naphthoquinhydrone 
GgoHnO^. It is readily converted by oxidising 
agents into naphthoquinone and by ^e^cing 
agents into hydronaphthoquinone.— 6. BnmUne 
in presence of iodine forms di-bromo-naphtho- 


iorms 


quinone [218°] (Miller, Bl. [2] 43, 126). 
Heated with benzoic acid at 160° it 
needles of * benzonaphthono ’ ? which 

may be purified by successive boiling with 
aniline, and alcohol (Japp a. Miller, C. J. 39, 
221). This body is insoluble in ordinary sol- 
vents and in aqueous NaOH. Aqueous KMnO, 
oxidises it to phthalic acid. It is not affected 
by ZnEt.^, and therefore contains no hydroxyl. — 
7. Boiling fuming HGl Aq forms a green amor- 
phous powder, insol. water, alcohol, and ether, 
but partially dissolving in HOAc forming a blue 
solution (Krapp a. Schultz, A. 210, 178).— 8. 
Phenyl-hydraeine reacts forming benzene- Azo- 
(o)-naphthol 0,oH^(OH).NJ>h. — 9. On adding 
aqueous atnmon-m to alcoholic naphthoquinone 
the liquid becomes brown and, by precipitation 
by water, a red-brown amorphous body is formed, 
probably Laurent’s ‘ oarminaphthe * (Plimpton, 
G. J. 37, 641). — 10. Yodow ammonium sulphide 
produces a red powder melting with complete de- 
composition at about 300° (Willgerodt, B. 20, 
2470).— 11. When a solution of methylamine 
(acetate) is added slowly to a spaall quantity of 
naphthoquinone dissolved in alcohol, methyl- 
amido-naphthoquinone C,oHaO.,NMo [232° un^ 
cor.], is formed. It crystallises' from alcohol in 
red needles, which are reduced by SO^ forming 
a substance crystallising in white needles (Plimp- 
ton, G. tT. 37, 639).-- 12. When an alcoholic solu- 
tion of naphthoquinone is mixed with excess of 
aqueous dimcthylamine the solution neutral- 
ised with acetic acid and the liquid allowed to 
evaporate spontaneously, there is deposited a 
substance C,„Il,0,NMe, which crystallises from 
alcohol in bright-red needles [118°] (Plimpton, 
C. cl. 37, 642). — 13. With ethyl amine acetate in 
alcoholic solution a brown liquid is formed. If 
this is boiled with charcoal, filtered and evapo- 
rated deposits ethyl -amido-naphthoquinone 

GjoH^O.^N'Et as red needles [140°]. It may be 
sublimed, and is soluble in benzene, hardly so 
in light petroleum (Plimpton, G. J. 37, 640).— 
14. Aniline in alcoholio solution forms a red 
liquid. If this solution is heated to boiling and 
poured into water, the pp. washed with dilute 
acetic acid and crystallised from alcohol, aniihal 

i charcoal being used, the product is phenyl -amido- 
naphthoquinone 0,^«O^Ph [191°] (Plimpton, 
87, 636), It oryitaUiseB in red 
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lol. hot ftloohol, benzene, and ether. Insolr light 
petroleum. It forms a crimson solution In oonc. 
HjSO^ from whioh it is ppd. unchanged hy water. 
It forms a purple solution in alcoholic potash. 
It is not attacked by toetio or benzoic anhydride. 
It is attacked by cone. HOI at 170^ and by 
aqueous SOg at 125^ aniline being qmong the 
products (Plimpton, C. /. 87,635 ; c/. Zincke, JB. 
12, 1645 ; 14, 92). — 15. p^Bromo-aniline forms, 
in like manner, when heated with (a) -naphtho- 
quinone or oxy- (a) -naphthoquinone, red needled 
[266°-269T (Balt/.or,B.14, 1899).--16. m-Nitro- 
wiMine yields C,„H 4 (NHC«H,NO,)Oa [270<>] (B.). 
17. p-Nitro-aniline forms 
melting above 270'^, which may be reduced to 
C,oH,(NH.O«H,NH2)0, [177T (B.).--18. Ethyl- 
aniline produces Ci^Hj^NPhEtjO^ crystallising 
in violet needles [165°] (Elsbaoh, B. 16, 1810). — 
19. QrTqluidine forms C,aHj(NHG,H,)02 crystal- 
lising in red needles (Elsbach, B. 16, 689).— 20. 
p-Toluidine forms 0,Ja4(NHC,HJ02 crystallising 
from alcohol in red needles [200°] and forming a 
crimson solution in cono. HjSO, (Plimpton, C. J. 
87, 638; Elsbach, B. 16, &7).— 21. Diphenyl- 
amine forms C,gH 2 (NPh 2 ) 0 , crystallising from 
alcohol in needles [164°] (Plimpton). 

Formed, together with a greater quantity of the 
(/3)-ozim of (i3) -naphthoquinone, by the action 
of nitrous acid on (a)-naphthol (Fuchs, B. 8, 
626). Prepared by the action of hydroxy lamine 
hydrochloride on (a).naphthoquinono (Gold- 
schmidt, B. 17, 2064). Yellowish needles, de- 
composing at about 190°. V. sol. alcohol and 
ether, si. sol. CSj and hot benzene. Slightly 
volatile with steam. Dissolves in alkalis, but is 
reppd. by GO,. Does not colour mordants (Kos- 
tanecki, B. 22, 1347). Reactions. — 1. Nitric 
add converts it into di-nitro-(a)-naphthol. — 
2. Alcoholic KsFeOy, forms nitro-(a)-naphthol. 
— 8. PCI, forms */3*-di-chloro -naphthalene 
[68®]. — 4. PJifnyl cyanate unites, forming 
G,^,(OH):NO.CO.NHPh, which crystallises in 
yellow prisms [170°] (Goldschmidt a. Strauss, 
B. 22, 3106).— 5. BoUing with aniline and HOAo 
yields phenyl - ($) - amido • (a) • naphtho • quinone 

anilide C,.H,(NHPh)<^p^ [187» cor.](Br5mme, 

B. 21, 893}.— 6. |}-Toluidine forms, in like 
manner, p-tolyl - amido- (a) - naphthoquinone p- 
toluide [183° cor.] (B.).— 7. ^-Cumidine forms 
4'-cumyl-amido-(a)-naphthoquinone 
[181° cor.]. — 8. Naphthylamine forms (a)-naph- 
thyl-amido-(a) • na^thoquinone -(al-naphthaUde 
[178° cor.].— 9. Bromine in HOAc forms di- 

bromo-;«)-naphthoquinone oxim OioH,Brs<^QQ 

[175°] (Brdmme, B. 21, 891). MeUeyl ether 
A'Me. [100°]. Yellow ciwstalB ; v. sol. alcohol, 
ether, and benzene, insoj. water; dissolves in 
HBOa with a yellow colour (Binski, B. 17, 2589). 

Di-oxim C, A{N0H)J:1;4]. [207°]. Formed 
by boUing the mono-oxim for two days with 
hydroxylmnine and alcohol (Nietzki a. Guiter- 
mann, B. 21, 433). Slender colourless needles, 
sol. alcohol and ether ; decomposed by melting. 
With A^O it yields 0,A(^OAc), [1&)°1. Tin 
8a4 pci teduqe |$ to ito|^thjldiie-4£Mnine. 


Alkaline KMnO, oxidises it to di-hltroio-na^b 
thalene OiA(^0)„ a yellow po^er, ezplodSiig 
at 120°. 

Di-ehloro-di-imide 0„H,(NG),. pST®]. 
Formed from naphthylene-p-diamine hydro- 
chloride and a cold solution of bleaching powder 
I (Friedlander a. BOckmann, B. 22, 691). Yellow 
needles (from alcohol and xylenel, smelling 
strongly like quinone. Beoonverted oy reducing 
agents to naphthylene-diamine. Gone. HCIAq 
in HOAo converts it into di-ohloro-(a)-naphtho- 
quinone [190°]. 

Di-phenyUdi-imide GiA(^Ph)r [187°]. 
Formed by heating b6nzene-azo-(a)-naphthyf- 
amine with aniline at 160° (Fischer a. Hepp, A. 
256, 264). Golden plates, si. sol. alcohol. 

Tetrahydride 

Obtained by oxidising (a) -naphthylamine tetra- 
hydiide with NajCr^O, and H^SO, (Bamberger a. 
Lengfqjd, B. 23, 1131). 

(/8) -Naphthoquinone For* 

matihn. — By oxidation of amido-(j3)-naphthol, 
whioh is got by reducing its (a) -oxim (nitroso- 
(iB)-naphthol) (Stenhouse a. Groves, 0. J. 32, 
47; 33, 416; A. 189, 163; 194. 202; Lieber- 
mann a. Jacobson, A. 211, 40). The amido-(i81- 
naphthol may also be obtained by reducing (^)- 
naphthol orange (u. Azo- compounds!. 

Preparation. — Amido - (jS) - naphtnol hydro- 
chloride (1 pt.) is dissolveu in saturated aqueous 
SO,, and when cold the solution is poured into 
ferric chloride solution (12 pts., containing 1*2 
pts. Fe,Os). The quinone is deposited as golden 
needles (Groves, C. J. 45, 298). 

Properties. — Orange needles (from alcohol) 
or red needles (from ether). Softens and de- 
composes at 116°-120°. Has no smell. Is not 
volatile with steam. Dissolves in alkalis, form- 
ing a yellow solution, whioh absorbs oxygen 
from the air. 

Reactions. — 1. Bolling nitric acid forms 
phthalio acid. — 2. BO, reduces it to hydro-(iB). 
naphthoquinone. HIAq acts in like manner 
(3. a. G.). Tin and HCIAq reduce it to * di- 
naphthyl dihydroquinone * C 2 oH „04 crystallising 
in colourless needles [178°] (Korn, B. 17, 8024). 
3. Dilute H,S 04 forms, on warming, * di-naph- 
thyl-diquinhydrone ’ G^qH^O,, a black insoluble 
I powder (S. a. G.).— 4. Chlorine passed into its 
I solution in HOAo forms chloro-naphthoquinon# 

and the compound A^hS^GOL^ whioh , 

crystallises in monoclinio needles (containing 
2aq) [112°], and, when anhydrous, melts at 128° 
(Zincke, B. 20, 2892).— 5. An alcoholic solution 
ot aniline forms the anihde G„H]iNO„ probably 

oxf-(a)-naphthoquinoneanilideG,oH,(OHX^pj|j 

(Liebermann a. Jacobson, A. 211, 76 ; Zincke, B, 
14, 1494). This substance crystallises in red or 
yellow needles melting above 240°, insol. water, 
si. sol. alcohol and hot benzene. It is split up 
by boiling acids into aniline and oxv-(a)-naphtho- 
quinone. Boiling HOAo converts it into phenyl- 
amido-(a) -naphthoquinone. With KaOEt and 
alkyl oromides It gives the compounds 
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(^).kiapHtlioqtlhiime, which is formed by heating 
jU.bromo-(a)«naphthol with aniline, is probably 
the anilide of phenyl-amido-(/3) -naphthoquinone 

0, A(NPhH)<^p]^. It orystallises in orange- 

red needles [179^ (Meldola. C, j; 46. 167; cf. 
Kincke, B, 15, 481). fChia body has also been 
described as di • phenyl • di - imido - naphthol 
C,oH4(OH)(NPh),(GrieB8, 13, 123). The cor- 
responding di-p-toluide [o. 176°] and di-(i3)- 
naphthalide [247°]. prepared by the same rcac- 1 
tion from di-bromo- (a) -naphthol, are probably 
sonstituted in a similar manner.~6. Ethyl- 
OfnilvM forms phenyl-ethyl-amido-(i8).naphtho- 
quinone 0,oH4(NPhEt)0,? which crystallises m 
thick red needles [166°], insol. NaOHAq, and is 
resolved by dilute HClAq into ethyl-aniline and 
(^)-oxy-(a)-naphthoquinone (Elsbach, B. 16, 
691). — 7. o-ToluidvM forms OuH^NOj, pro- 

bablyO,^,(OH)<§Q ^ , which orystamseg in 

red needles, sol. NaOHAq. It is not a^ected by 
HOAo at 160°. Boiling dilute HClAq sj^lits it 
up into o-toluidine and (/8)-oxy-(o) -naphtho- 
quinone (Elsbach, B. 16, 689).— 8. p-Toluidine 
forms the p-toluide 0„H„N0a, probably 

O, A(0H)<^ jjg, which crystaUises in red 

needles [246°], sol. NaOHAq. On heating with 
dilute HClAq at 130° it forms (/3)-oxy-(o) -naph- 
thoquinone, and this body is probably an inter- 
mediate product in the conversion of (/3) -naph- 
thoquinone p-toluide into (a) -naphthoquinone 
p-toluide, which takes place on lieating with 
acetic acid at 160° (Elsbach, B. 16, 686). It 
gives the following ethers :~C,7H,.;MeN02 [150°], 
0„H,«EtN0, [137°]. and C„H,.^rNO, [139°] 
(Zincke a. Brauns, B. 16, 1969).— 9. Boiling with 
ammonium acetate forms (i3)-naphthazine. 

Phenyl hydraeide 

Bengcme^‘axo-{a)-napht}ioL [138°]. Formed by 
the action of phenyl-hydrazine hydrochloride 
upon (iS) -naphthoquinone suspended in acetic 
acid (Zincke a. Bindewald, B. 17, 3030). Long 
red needles, sol. hot alcohol and hot HOAc, 
insol. water. Does not combine with acids or 
bases. Yields amido-naphthol on reduction with 
SnClj. Bromine in HOAo forms 0,^,oBraNaO 
[216°-219°]. 

0 -T olyl^hy dfOfMtde OpHi^NjO 4.e. 

Oi H • plates, with 

golden lustre, ▼. e. sol. aloohoL Beduced by 
BnCl, to amido-naphthol. Nitrio acid oxidises 
it to di - nitro - naphthol. Bromine forms 
[264^, * 

p-Tolyl-hydraeide 4.e. 

Red needle. 

(Zincke a. Bathgen, B. 19, 2491). Poms 
0„H,^r,N,0 1136°]. 

(^.Os.i«OA<OH^GH- {ayNitroso- 
($)-naphthol. (109'6°]. S. (alcohol) 2*4 at 13°. 
Prepared by adding a concentrated aqueous so-* 
lotion of NaNO, (60 pts.) to a boiling solution of 
(/B)-naphtbol (100 pts.) and ZnCL (76 pts.) in 
•l^t (600 pile)* After cooling, and standing for 
•omo hoarsi the brown sine salt which sepaf ates 
la washed wUh alcohol« taspondad in 


(lOOQ pts.), and digested for a short time with 
NaOH (90 pts.). After cooling, the sodium salt is 
filtered off, washed with a little water, and de- 
composed by cold HCl. The yield is 110 p.o. of 
the naphthol (Henriques v. Ilinski, B. 18, 704 ; 
c/. Groves, 0. J. 46, 296 ; Stenhouse a. Groves, 
C. J. 32, A7 ; A. 189, 146 ; Fuchs, B. 8, 1026). 
Properties , — Thin plates or short thick orange 
prisms. V. si. sol. boiling water, si. soL ligroin, 

V. e. sol. ether, benzene, and HOAc. Volatile 
with steam (when pure). Reactiotis, — 1. 
Aqiieous ammonia at 100° forms a compound 
CjoHgNaO, probably the oxim of naphtho- 

quinonimide which crystal- 

lises from alcohol in green needles [162°], 
soluble In alcohol, ether, acids, and alkalis. It 
is converted by nitrous acid into an unstable ni- 

trosamine [244°], which forms the 

salts KOjoHjNjjO^ and AgOj^H^NgOa. Naphtho- 
quinonimide-oxiin is reduced by ammonium 
sulphide to a base OioHgN.^ [92°-96°]. Naphtho- 
quinonimide-oxim forms the salts KO,^N.p, a 
red powder; OiaHgNjjOHCl, yellciw plates; 
(C,oH„N20)^H2PtCla2aq, orange needles, and 
C.oHgNjOHNO,.— 2. Dilute nitric acid forms 
nitro-naphthol. — 3. Ammemium sulphide reduces 
it to amido-naphthol. — 4. Chlorine passed into 
a cold solution of the oxim in chloroform yield* 

OJ^ysta^sing in yellowish 

red needles (Zincke a. Schmunk, A, 267, 133). 
This body takes up more chlorine, forming 

OHCl* crystallises ia 

white needles [186°], and when treated with 
potash changes to the di-chloro- derivative 

o.h,<q|^22;coi [1®®°]-— 

to its solution in chloroform unites forming 
C,oH,N0.2Br2 crystallising in colourless needles 
[131°], which dissolve in alkalis, changing to 

CA<o^.^^CBr’ yeU®'' 

needles [172°]. The last body is also lomed by 
adding bromine to a solution of (^) -naphtho- 
quinone (a) -oxim in cold HOAo. Bromine added 
to a hot solution in HOAo forms a bromo-naph- 
thoquinone [201°] (Br6mme, B. 21, 386). — 

6. Phenyl cyanate forms (jq jjHPh, 

crystallising in felted needles [128°] (Goldschmidt 
a. Strauss, B. 22, 8106).— 7. SO* or NaHSO, 
acting on its alcoholic solution form amido- 
naphthol Bulphonio acid (Schmidt, J* pr, [2] 42, 
156) .__8. Aniline in HOAc forms thd same 
phenyl-amido-naphthoquinone anilide as it forms 
with the two other naphthoquinone-oximh 
(Bromme, B. 21, 893). Salts.— NaA' : green pp. 
(from atcoholio solution!, si. sol. water.— BIA s 
lustroifs green plates, sol. water and alcohol.— 
NH^A': green plates.- CoA',; brownish-red pp. 
— CoA', : purple-red pp., soluble without altera- 
tion in alcohol, aniline, phenol, cone. HjSO« and 
HNO,; it is very stable towards acids, alkalis, 
oxidising ’Itgents, and reducing agents (llinSki a. 
Knorr, B. 18, 699).— NiA',: brownish-yelloKrpp., 
si. sol. water and alcohol, easily decomposed bj 
acids (difference from the cobalt salt).— FeA',: 
*blaok pp., insol. water, v. sol. aniline, forming a 
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dark*.brown solution.— CuA'j; lustrous browapp., 
fol. dilute HOlAq and 60 p.o. acetio acid.— AgA': 
reddish-brown powder, insol. water and alcohol. 
Ag(NHJA'2 ; slender green needles, insol. water 
and alcohol.- AgHA'a^ microcryatalline brown 
pp., sol. alcohol (lUnski, B. 17, 2581 ; 18, 2728). 

Methyl ether of the {a)->oxim ^ 

-CH • 


needles, v. sol. alcohol, ether, and benzene, m. 
sol. hot water, si. sol. cold ligroi'n. Forms a 
deep-red solution in H-^SO^. Yields (a)-ami(lo- 
(i8)-naphthol on reduction with tin and HCIAq 
(Goldschmidt a. Schmid, B. 18, 671). 

Ethyl ether of the (a)-oxim 
C,oH,0(NOEt). [50°-60°]. Needles (from al- 
oohol-ligroin) (Ilinski, B. 19, 311). <• 

Benzoyl deriMativeO^^f^i^Ol^z), [114°]. 

{a)-naphthol. [148=] (W.) ; [162”] (G.). Tins is 
the chief product of the action of nitrous acid on 
(a)-naphthol (Fuchs, B. 8, G26). It may be se- 
parated from the oxim of (a)-naphthoquinone (v. 
supra), which accompanies it by means of their 
sodium salts (Worms, B. 16, 1816). It is also 
obtained by boiling (i3)-naphthoquinone with 
hydroxylamine hydrochloride for half an hour 
(Goldschmidt, B. 17, 216). Yellow needles (from 
benzene), almost insol. cold water, m. sol. ether, 
V. sol. alcohol. Somewhat volatile with steam. 
Cone. H,iS04 forms a deep-red solution. Not 
decomposed by boiling alcoholic potash. 

Beactions* — 1. Bromine acting on its solution 
in chloroform unites forming a dibromide 
0,.H,N0 Jlr^, crystallising in grey leaflets [155°] 
(Br5mme, B. 21, 390). Bromine acting on its 
solution in HOAc yields the bromo- derivative 
C.^^rNO,, separating from alcohol in yellow 
crystals [176°] (B.).— 2. Alkaline KaFeCy* oxi- 
dises it to (/3)-nitro-(a)-naphthol.— 3. Nitric acid 
forms di-nitro-(o)-naphthol andphthalic acid. — 
4. Phenyl cyanaU unites with it, forming 


in greenish-yellow prisms (containing benzene) 
[120°] (Goldschmidt a. Strauss, B. 22, 3106). — 
6. Aniline in HOAc forms the same phenyl- 
amido-naphthoquinone anilide as with the other 
two isomeric oxims (Bromme). 

Salts.— NH4A': lustrous green needles.— 
NaA' (dried at 110°): reddish-brown powder, 
insol. cone. NaOHAq, m. sol. water and alcohol. 
— KA' : lustrous green plates. — BaA'2 2aq : 
bronzed plates.— PbA'^ : dark-brown scales, 
insol. water.— AgA' : brownish -red pp. 

Methyl ether of the (0)-oxim 

[98°]* salt 

and Mel (Fuchs). Formed also by heating 0)- 
napbthoquinone with the hydrochloride of thto 
methyl ether of hydroxylamine (Goldschftiidt a. 
Schmid, B. 18, 671, 2224)^ YeBowish-green 
needles, v. sol. alcohol. Reduced by tin and 
HOI to (/3)-amido-(o).naphthol. 

Ethyl ether C.oH,0(NOEt). [101°]. Flat 
greenish-yellow nee^es. 

Benzoyl derivativeOif^fl(SOBz). [162°]. 

BUoxim 0 |oH.(NOH) 2 . [149°] (G. a. S.); 
p66°] (B.); [181°] (K. a. M.). Formed by 
Hanning either the (a)- or the (/3)- oxim in con- 


centrated methyl-alcoholic solution with hy- 
droxy lamine hydrochloride at 100° (Goldschmidt 
a. Schmid, B. 17, 2066 ; Bromme, B. 21, 392). 
Formed also by adding an alkaline solution m 
hydroxylamine to a cold solution of the (a) -oxim 
in caustic soda (Kehrmann a. Messinger, B. 23, 
2816). Yellow needles, forming a reddish-yellow 
solution in alkalis, and a dark-red solution in 
H2SO4. On warming with dilute H^SO, or with 
alkalis it is converted into an anhydride. 

''Phenyl cyaiiate also brings about this change 
(Goldschmidt a. Strauss, B. 22, 8107). Phenyl 
hydrazine combines, forming OigHi^NiOa, which 
crystallises from alcohol in tufts of long needles 
[105°-138°] (Polonovsky, B. 21, 182). Stannous 
chloride reduces it to naphthylene-(l, 2) -diamine 
Alkaline KsFeCy,, oxidises it to di-nitroso-naph 
thaleneO,oH,„(NO).^, which crystallises in needles 
[127^]; insol. water and alkalis, v. sol. alcohol 
(Leuckart, B. 19, 174, 349). The dioxim colours 
iron andi'^ cobalt solutions brown. — KCjoHjNjOj : 
browniah-Ved amorphous pp., obtained by adding 
ether to an alcoholic solution of the dioxim and 
KOEt ' minski, B. 19, 342). — AgC,oH,NA! 
dark-red pp., obtained by adding ammoniocal 
AgNOsto an alcoholic solution of the dioxim. 

(a) -Methyl ether of the dioxim 

action of hydroxylamine on the methyl ether of 
the (a) -oxim. Insol. water, sol. alkalis. 

{$) - Methyl ether of the dioxim 

silver salt of the dioxim and Mel ; and also by 
the action of hydroxylamine on the methyl ether 
of the (3)-oxim. Yellow oil, turning brown in 
air. Sol. alkalis. 

(o) - Ethyl ether of the dioxim 

cii 

warming an alcoholic solution of the ethyl ether of 
the (a) -oxim with hydroxylamine hydrochloride. 
Green needles (from alcohol) ; insol. water. — 
KGjjHuNxOa : brown needles. 

Anhydride of the dioxim 
CjoH, ^^0. [78°]. Formed from the dioxim 

by the action of AcCl, alkalis, or acids. Formed 
also by heating the (a)- or (i8)-oxim with an 
alcoholic solution of hydroxylamine hydro- 
chloride at 160° (Goldschmidt, B. 17, 216, 801). 
Long colourless monoclinic needles (from ligroln). 
Insol. alkalis. 

Pm-Naphthoquinoxie 0,oH,0, ».«• 
vo-Oc ,, 

CH:CH.0.W:CH' quantity la 

the product of the oxidation of di-bromo-(a)- 
naphthol by fuming nitric acid (Meldola a. 
Hughes, C. J. 57, 632). Slender, pale-yellow 
needles; no definite melting-point observed. 
Blackens and decomposes above 220°. SI. sol. 
boiling dilute NaOH. Gives sxi azo- compound 
,^th phenyl hydrazine. Not reduced by oold 
aqueous SO,. Zinc-dust and HOAc reduces it 
to the corresponding dioxynaphthalene, which 
blackens at 206° and forms a dlacetyl derivative 
melting at 227°. 

* Befersnoes, — Aiono-, Amido-oxx-i Bbomo-i 



BtSfAPHTHYL. 

BaoHo-AiODo-, Ohlobo-, Krrato-, as.d* Oxx- 


MAPHTHOQUINONB. 

NAPHTHOQTJIKOZrE.PHSNAZINS 
OgH4<^QQ Formed by heating o- 

nitro-pbenyl-amido-naphthoquinone with aloo- 
holio ammoninm su]phide pjeicester, B. 23, 
2797). Green plates {from alcohol). Its alco- 
holic solution is brown with green flu oresce nce. 

NAPHTHOQUINONE PHENTL - HYDBAZ- 
XDE V, Benzene-kzo-naphthol. I 

NAPHTHOQUINONE-TOLAZINE 

OA<co.c:n;c:cH;cL- by reduction 

of o-nitro-tolyl-amido-(a)-naphthoquinone with 
alcoholic ammonium sulphide (Leicester, B. 23, 
2797). Steel-blue plates with green lustre, form- 
ing a green powder. Gone. 11^804 forms a green 
solution. Its solutions in alcohol or HO Ac are 
greenish-yellow with faint moss-green fluor- 
escence. ^ 

NAPHTHOQUINONE TOLTL HEl^AZIDE 
V. Toluene-Azo-naphlhol. 

NAPHTHOQUiNOXALINE OiJHgN, Ac. 

• t62“]. Formed by 

warming naphthylene-(ai3)-diamine with the 
bisulphite compound of glyoxal in presence of 
some HOAc (Hinsberg, B. 23, 1394). Small 
colourless needles ; v. sol. alcohol and ether, si. 
sol. hot water. Volatile with steam. Cone. 1X2804 
gives a deep-red colour, turned yellow by addition 
of water.—The sulphate crystallises well. 
The platinochloride is si. sol. water. 

NAPHTHOQUINOXIM v. Oxim of Naphtho- 

gtJINONE. 

N APHTHOSTYEIL v. Lactone of pcn-AMino- 

NAPHTHOIO ACID. 

NAPHTHOTOLAZINE v, Tolunaphthazinb. 
(o)-NAPHTHOXINDOLE G.^H^NO i,e, 

0,oH^<^q^^CO. [245®]. Formed by the ac- 
tion of mineral acids on the sodium salt of (a)- 
naphthindole sulphonic acid (Hinsberg, B. 21, 
116). Colourless needles (from alcohol). Yields 
a nitroso- derivative, which on reduction and 
subsequent oxidation forms (a)-naphtliisatin. 

(i8) - Naphthoxindole ^io^«<CcH 

[234°]. Formed by the action of mineral acids 
on (i3).naphthindole sulphonic acid (Hinsberg, 
B. 21, 114). Faint greenish needles. SI. sol. 
water, v. sol. alcohol, ether, HOAc. Not attacked 
by mineral adds. Cone. KOHAq dissolves it 
without change. Baryta-water at 160° in sealed 
tubes yields the Ba salt of a strong acid. NaNOg 
in HOAc solution gives a nitroso- derivative [c. 
240°], srystallisinj^ in yellowish-red needles. 
M. sol. alcohol, ether, HOAc, si. sol. water. 

NAPHTHOXY-ACETIG ACID v. Naphthyl 
derivative of Gltcollio acid, vol. ii. p. 639. 

NAPHTHOYL-BENZOIC ACID G.^H.^O. %.e. 
0 ,oH,.CO.O„H 4.C02H [173-6°]. Formed by the 
action of phthalic anhydride on naphthalene in 
presence of AIQ), (Ador a. Crafts, C. B. 88, 1356). 
Smidl white prisma (from dilute^ alcohol). Its 
Ba salt crystallises from alcohol in very hygrd- 
loopio needles. Cone. HxS04 converts it into 

naphthanthraquinone 0 ,^,<^q^ 04H4 (Elba, 
B. 19, 2209). 


4!tX 

NAPHtHOYL-CYANIDB v. NUriU of Naps- 

THTfi-aLTOXTLXO ACID. 

NAPHTHOTL-FOBMIO ACID v. Naphthti.^ 

OIiYOXYLIO AOID. 

(aa).DINAPHTHYL 0.,„H,4 i.e. fO.oH,),. MoL 
w. 264. [164°]. (above *060°). V.D. 8*67 (calo. 
8-77). 

Forrhation. — 1. Together with phthalic acid 
and other bodies by heating naphthalene with 
Mn04 and dilute ILSO4 (Lessen, A. 144, 77). — 

2. By distilling (i8j3)-dioxy-dinaphthyl (1 pt.) with 
xinc-dust (12 pts.), the yield being 65 p.c. of the 
theoretical (Walder, B. 16, 2170; Julius, B. 19, 
2549). — By distilling (i3)-‘ dinaphthyl diquin- 
one* CjjoHjoO, with zinc-dust (Korn, B. 17, 
3019).— 4. By diazotising di-amido-dinaphthyl 
(naphthidine), and boiling the tetra-azo-dinaph- 
thyl siflphate with alcohol (Niotzki a. GroU, B. 
18, 3256). 

Preparation. — Naphthalene is bjiled with 
MnOj and H2SO4 (diluted with more than its own 
bulk of water). The product is boiled with water, 
filtered, and the residue extracted with alcohol, 
the alcohol boiled off (in a current of air), and 
the residue distilled. The fraction coming over 
above 360° is boiled with light petroleum and 
animal charcoal, filtered, and allowed to crys- 
tallise (Watson Smith, 0. J. 35, 225). No 
compound is formed. 

Properties. — Colourless plates (by sublima* 
tion), V. sol. benzene, CS.^, HOAc, and ether, 
m. sol. alcohol. Its solutions exhibit blue 
fluorescence (K.). 

Picric acid compound 
C2„U,42C4H2(N0J,0H. [145°]. Keddish-brown 
needles. 

(a/3)-Dinaphthyl [76°] (S.) ; [80°] 

(W.). V.D. 8-78 (calc. 8-77). Formed, together 
with a larger quantity of the (i8j3)- and a very 
little of the(aa)-isomerides,by passing the vapour 
of naphthalene, mixed with SbClj, through a 
red-hot tube (Watson Smith, C. J. 32, 559). 
Small six-sided tables, m. sol. alcohol, ether, and 
benzene than tlfe (^/3)-isomoride. 

Pi crate C2oH,4.CeH2(N02),OH. [166°] (Weg 
scheider, B. 23, 3199). • 

(i83)-Dinaplithyl C.,oH,4. Isodinaphthyl 
[187°] (S.) ; [189’] (G. a. T.). V.D. 8*73 (dale. 
8-77). 

Formation.--*!. By passing naphthalene 
through a red-hot tube (Watson Smith, C. J. 
24, 1184).— 2. By passing naphthalene and CCI4 
through a tube at dull-red heat 4C,4Hg-fCCl4 
=. 2O20H, 4 + 4HCl-fO (Watson Smith, G. J. 35, 
229). — 3. By passing through a red-hot tube, 
naphthalene with chloroform, (o)-bromo-naph- 
thalene, SbCl, or SnCl4.— 4. By heating; to red- 
ness (o)-bromo-naph thalene with naphthalene 
and soda lime (S.).— 6. By passing C^pHg and 
C,oH,Br through a red-hot tube packed with 
FoaO, is.).— 6. By distilling aluminium (A)- 
naphihol (Gladstone a. Trite, 0. J. 41, 16).— 
7, By dropping isoamyl chloride upon naph* 
thalene (100 g.) and AlCl, (25 g.) at 120°; pent* 
ane being also formed (Roux, Bl. [2] il, 379). 

, Properties.— Plates (from benzene), with 
slight blue fluorescence. Much less sol. alco- 
hol, ether, and benzene than either of its iso* 
merides. On oxidation with EMnO. or dilute 
HNO, at 160° it yields phthalio acid. OrO, in 
( HOAc produces a quinone 
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Piorio acid oomponnd 
OsoH| 420 A(NO;JaOH. [184^]. Orange prlima 
(Wegscheider, B, 23, 8200). 

OS^J-Dinaphthyl salphonio aoidOMHi 4 SO,i.e. 
0„M,.0,oH*SOgH. Prepared by beating 
dinaphthyl (16 g.) with cone. HgSOg (3g.) for 
dhonra at 200® (Watson Smith a. Takamatsu, 
0. 89, 652).— CaA', 2aq : white needles, m. 

sol. hot water, insoL aloohol, ether, and benz- 
ene.— BaA'g2aq? 

(j88)-l)inaphthyl dlsnlphonio acid 
GjgH,(S0gH).0,gH,(S0gH). Two isomeric acids 
of this formula are formed by heating 
dinaphthyl (10 g.) with cone. HgSO,, (7 g.) at 
190® for 5 hours (S. a. T.) One gives an in- 
soluble barium salt, the other forms BaA'^o;^, 
V. sol. water, and PbA"a;aq, a yellowish-white 
crystalline powder. 


sulphuric acid (S. a. T.).— PbgA*'' 6aq: v. sol. 
water, insoL alcohol, ether, and benzene. 

JBe/srences.— Dx-amido-, Di-bboho-, Tbtba- 
CHLOBO-, and Nitbo- niNAPHTnm 

NAPHTHYL-ACETAMIDINE 0,gH„Kg t.e. 
CHg.O(NHj JlHOjoH,. (o) - Naphthyl - ethanyl - 
amldvne, Prepared by the action of (a) -naphthyl- 
amine hydrochloride on acetonitrile at 165® 
(Bemthsen a. Trompetter, B, 11, 1758).— B'HCl ; 
soluble prisms.— B'gHgPtClg: small yellow tables. 
— B'HaOjOi: small orystals.—B'jI^SOg : white 
crystals.— B'HNO, ; oiL 

Bi-(a)-naphthyl-acetamidlne OggHigN, t.e. 
CH,.C(NO,g^).NHO„H,. Formed from (a), 
naphtnylaj^e (6 mols.), AcGl (3 mols.), and 
POl, (Hofmann, J. 1865, 415). Bosinous. 

Bi-(/3)-xiaphthyl acetamidine 
CH,,C(NG,A)-NHO,gH,. [168®]. Formed by 
heating (iSj-naphthylamine (6 mols.] with AcCl 
^8 mols.) and PCI, (1 mol.) at 150^ (Maschke, 
0. 0. 1886, 824). 

a (a)-NAPHTHYL-ACEnC ACID G,gH,gO, U, 
,H,.GH«GOgH. [131®]. Prepared by heating 
-naphthyl-glyoxylio acid with HI and P 
^essneck, B, 641). Long silky needles. 
^1. alcohol, ether, acetic acid, benzene, and hot 
water, sL soL cold water. 

Amid€ 0,oH,.CHg.GO.NHg. [181®] (B.); 
[164®] fW.). Formed from the acid (B.) and per- 
haps also by the action of yellow ammonium 
sulphide on (a) -naphthyl methyl ketone (Will- 
gerodt, B, 21, 534). Colourless needles, soL 
benzene, acetic acia, ether, CSg, and hot water. 

2irifrtZeG,oH,.CH3.GN. (above 300®). Formed 
from the axhide and PgO,. Oil. 

D1-9AFHTHTL-ACETTLEKE 
C,gH,.OiO.O),A- [225®]. (above 860®). Ob- 
ta^eid by mstilling ezo-di-chloro-di-naphthyl- 
ethylene or e:ro-M-ohloro-di-naphthyl-ethane 
(1 pt.] with soda-lime (10 pts.) (Grobowski, ^ 
il, 801). Long silky needles (from alcoW). 

(a)-irAPHTHyL-ACEYLIC ACID 0,gH,oO,i.«. 
0| A.GH:CH.G0.2H. {a)-Naphthocinnamic acid. 
[207®] (L.); [212®] (B.). S. *014. Obtained by 
heating naphthoic addehyde (2 pts.) with sodipm 
acetate (1 pU and AcgO (20 pts.) at 170® (Lugli, 
6. 11, 894; Brandis, B. 22, 2165). Needles, m. 
soh hot water, v. sot alcohol and ether. Oxi- 
dised hy KMnOg to naphthoic iddehyde and 
imphtb^c sold. Combines with bromine form- < 


ing 0,X0HBr.0HBr.C0,H [l89^, ^ HBr al 
100® yields 0,gH,.0HBr.0J^00Ja [216®].— 
GaA'g: plates.— BaA', : needles.— OuAV—AgA': 
white pp., blackening on exposure. 

NAPHTHYL-AILYI-THIO-TOEA 0,4H,4NgS 
U. 0,^,NH.0S.NH0,Hg. [146®]. Formed 

from (a)-naphthylamine and oil of mustard 
(Zinin, A. 84, 846 ; Prag£r, B. 22, 8000). Crys- 
tals, insol. water, y. sol. alcohol and ether. 

Dinaphthyl-allyl-if^-tliiourea v. Dz-NAPHTHin- 

JMIDO-THIO-CABBAMIO BTHBB. 

(a)-NAPHTHYL-AmDO-ACEnC ACID 
0,gH„N0g M. 0„H,.NH.CHg.C0,H. Naphthyh 
glycocolL [199®] (B. a. N.) ; [198®] (J.) ; [192®] 
(M.). Formed from (o)-naphthylamine, chloro- 
acetio acid, and NaOAo at 100® (Bisohoil a. Nast- 
vogel,B. 22, 1808; Jolles, B. 22, 2372; Mauth- 
ner, M. 10, 261 ; Forte, G. 19, 361). Needles, 
insol. water, almost insol. ether, si. sol. alcohol, 
y. soh^acetone. Forms a platinochloride and a . 
nitrosamine. The Ga salt distilled with calcium 
formate gic^es a product crystallising in colourless 
plates [163°].— CaA'g 3aq : tufts of needles.— 
BaA'g2iq.— CuA',: small plates. — AgA'aq; silvery 
plates. 

Anhydride (0,oH,.NH.CHg.CO)gO. [269®]. 
Formed by heating the acid at 230®. Scales, 
insol. ether, sol. alcohol. 

Acetyl derivative [154:% — BaA',5aq. 

(8) -Naphthyl -amido-acetlo acid 
C,oH,.NH.CHg,COgH. [136®]. Formed by heat- 
ing (8)-naphthylamine (2 mols.) with a solution 
of chloro-acetic acid (1 mol.) at 100® (Jolles, B. 
22, 2372 ; Bisohoff, B. 23, 2005). Minute crys- 
tals (from water), V. sol. alcohol, ether, and HO Ac. 
Yields a nitrosamine C)gH,.N(NO).OHg.G02H 
crystallising from MeOH in reddish plates 
[126®]. 

Salts.— The Ag saU decomposes on drying 
in the air. (p^-Naphthylamine salt 
C,gH,NHgHi'. [116®]. Needles. 

(a).NAPHTHYL-AMID0-CR0T0NI0 ACID. 
Ethyl ether 0,oH,NH.C(Me).CH.COgEt. [46®]. 
Formed by the action of aoetoacetio ether on 
(a)-naphthylamine (Conrad a. Limpaoh, B. 21, 

531) . White silky needles, sol. ether and benz- 
ene. Yields on heating to 240® (Py, l;3)-oxy- 
inothyl-(a)-naphthoquinolme, with elimination 
of alcohol. 

(8)-Naphthyl-ainido-orotonio acid Ethyl 
ether C,„H,NH.C(Me).OH.C0.2Et. [66®]. Formed 
by the action of acetoaoetic ether on (8)-naph- 
thylamine at 100® (Conrad a. Limpaon, B. 21, 

532) . Large prisms (from alcohol). Yields 
[Py. 1:3) -Oxy-methyl-(8) -naphthoquinoline on 
heating to 240®. 

(M.kafhihyl amido-ethtl oxun 

C„H„NO i.«. C„H,.O.CjH,NB^. Formed by 
the action of alcoholic ammonia on the chloro- 
ethyl ether of (8)-naphthoHEoeIle, B. 18, 1956). 
Amorphous mass. — B'HCl aq: needles. — 
B'gHgPtClg : needles. 

(a).NAPHTHYL - AMIDO-METHYL-X AIOK* 
AMIC ACID CH,.C(NHO,gH,)(pOgH)(CONHg). 
Ethyl ether A'Et. [159®] Formed by dis- 
solving a-oyano-a-(a)-naphthyl-amido-propionio 
ether (q. o.) in cone. HgSO, (Gerson, B. 19, 2969). 
Long white needles ; si. sol. cold water, more 
easily in hot water with a beautiful green fluor* 
eicenoeg t. Kd. idcohol and etiuHT. 
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M * VA^atHtLAXlDO - (B) • HAIPSTHO. 
QVnron {a)-naphthylamid$ 0 «^HmN ,0 Aa. 

0|A(NH0,A)^0^^H^* [178® cor.]. Formed 
from (a)-naphtlioquinone oxim and (a)-naphth7l- 
amine (Brdmme, B. 21, 894). Forms a violet 
solution in alcohol an^ a blue solution in oono. 
H2SO4. Gives a green colour on heating with 
HaSO^. 

(i9).Haphth7l-amido>(3)-naphthoqninone (/3). 
naphthylamide 0,oHft(NHO|.H,)<|[§Q g. ^ 

[247®]. Formed by heating di-bromo-W-naph- 
thol with (i3)-naphth7lamine (Meldola, 0. J. 46, 
160). Bull, reddish, fibrous needles. F6ebl7 
basic. Insol. alcohol, but dissolves when boiled 
with alcohol and HCl, forming a violet solution. 
Dissolves in hot toluene or chloroform, giving a 
reddish-brown liquid. 

DI-(a).irAFHTHTL-Dl-AMIDO-OIAZTFIOL£ 

[106°]- 0*>- 

tained b7 oxidising (a)-naphth7l-thio-urea with 
h7drogen peroxide and dilute HClAq (Hector, B. 
23, 859). Gr7stalli8es from alcohol in white 
needles containing HOEt (1 mol.) and melting 
at 104°. Insol. water. Cyanogen, passed into 
its warm solution, forms 0^,«N4SC4N4 [203®]. 

Salts. — B'APtCl,. [225°]. — Picrate 
B'O.H,(NOJ,OH -JEtOH. [below 100®]. Small 
70II0W grains.— B'AgNOi. Pp. ; insol. alcohol. 

Acetyl derivative OaH|5AcN4S. [268°]. 
Needles (from alcohol). 

Beneoyl derivative [270°]. 

Bi. (jS) .naphth7l.di-ainido-oiasthiole 
C„H,„N4S. [100°-117®]. Prepared from (8)- 

naphth7l-thio-urea and Gre7 powder 

(from alcohol) ; more sol. alcohol than the (a)- 
isomeride. C7anogen passed into its warm alco- 
holic solution forms 02aH,4N4S0y4 [200°]. — 
B'jHjPtCla. Begins to decompose at 236°-240®. 
— B'04H,(N0 ,)s 0H. [178°]. Yellow powder, si. 
sol. alcohol. — B'AgNO, : white pp. 

Acetyl derivative 0^,5AcN4S. [203°]. 
Needles (from alcohol). 

Beneoyl derivative 023H,5BzN4S. [247°]. 
(j8)-NAPHTHYL PHENYL-AMIDO-ETHYL 
OXIDE 0„H,,N0 f.s. C,4H,.0.C,H,.NH0A. 
[76°]. Formed 67 the action of aniline on the 
chloro-eth7l ether of (/8)-naphthol (Koelle, B. 13, 
1965). 

TRI - (/J) - YAPHTHYL - TRI - AMIDO - TRI - 
PHENYL-CARBINOL (0,oH,.NH.C4H4),C.OH. 
Formed b7 heating para-rosaniline with O)- 
naphth7lamine (Meldola, 0. N, 47, 133, 147). 
D7e8 wool or silk blue. 

TRI . NAPHTHYL - TRI - AMIDO - XRI - 
PHENYL-GARBINYL CHLORIDE 044H3gNaCl 
4.S. ( 0 |.H,.NH. 04 H 4 ), 0 . 0 ja[ 4 NH 01 . 0 ,.H,. Phenyl- 
• I « 

{a]-naphthyUamine C>lue. Formed b7 heating 
phenol- (a) -naphth7lamine with oxalic acid 
(HausdOrfer, B, 28, 1966). Dark brown powder, 
V. sol. hot anilinei si. sol. cold alcohol, insol. 
ether and benzene. 

NAPHTHYL-AMIDO-ISOSUCCINAMIO AGID^ 

VI* NAPHTBTXi-AlIXDO-MBTBTXi-HiliONAMIO VOID. 

(a)-VArKTHYLAXIHB 0,ja;S U. 

NaphthaHdme. Naphthdt- 
OViOlc. Moirw*14B. [60®]. (800®). VJ). (at 


194®) 72-6 (calc. 71*6) (E7kman. B. 22, 2767). S. 
•167'in the cold (Ballo, B. 8, 676). 

Formation, — 1. B7 reduction of nitro-naph* 
thalene 67 alcoholic ammonium sulphide (Zinin, 
J,pr. 27, 143), b7 iron and acetic acid (B4cnamp, 

A, Ch. [3] 42, 186 ; Schutzenberger a. Willm, 

O. R, 47. 82; Ballo, B. 3, 288, 673J, or b7 tin or 
zinc and*HClAq (Bottger, D, P, J, 178, 480).— 

2. By heating (a):naphthol with four times its 
weight of ammoniacal CaCl2to 270° for 8 hours, 
the yield being 74 p.o. (Benz, B.16, 14 ; cf. Calm, 

B. 15, 616). 

• Preparation, — Granulated nitronaphthalene 
(600 kilo'll) is slowly added to a warm mixture 
of iron borings (800 kilos.), hydrochloric acid 
(40 kilos.), and some water. The mixture is 
agitate^ and kept at about 60° by blowing in 
steam for 7 hours, after which milk of lime (con- 
taining 50 kilos, of CaO) is added. The mixture 
is distilled in a current of superheated^steam 
(Witt, Chem. Industrie, 10, 216). 

Properties. — White silky needles, with power- 
ful odour. May be sublimed. V. e. sol. alcohol 
and ether. Colours pine- wood yellow. When 
not quite pure it rapidly becomes coloured in the 
air. Does not turn red litmus blue. Aqueous 
solutions of its salts give a blue pp. with FeOl„ 
AgNO„ auric chloride, platinic chloride, SnOl4, 
HgCl.^, chromic acid, HaO^, and other oxidising 
agents (Piria, A, Ch. [3] 31, 217 ; 78, 64 ; Schifl, 

A. 101, 92 ; Wurster, B. 22, 1910). This blue 
pp., ‘oxynaphthylamine*0,oHj,NO, is amorphous, 
v.sol. chloroform, and hot reduced by SO.^ (Schilf, 

A. 129, 256). If to a solution of (a)-naphthyl- 
amine in alcohol or HOAo there be added a 
small quantity of nitrous acid and a little HClAq 
an intense purple colour is produced (Lieber- 
mann, A, 183, 2G5). 

Redactions. — 1. Hsated with ZnCl, or CaClj 
at 280° it splits up to some extent into NHj and 
dinaphthylamine. — 2. Distillation over PbO 
yields naphthazine. — 3. Boiling chromic acid • 
mixture oxidises it to naphthoquinone, phthalic 
acid, and other •products (Beverdin a. Nolting, 

B. 12, 2306).— 4. Heated with nitro-naphthalene 
and some HClAq at 200® it yillds ‘ tri-naphthyl- 
ene-diamine’ CaoHigNj (Salzmann a. Wichelhaus, 
B. 9, 1107).— 6. Urea (Ipt.) heated with (o)- 
naphthylamine (2 pts.) at 120° forms only di- 
naphthyl-urea; but both mono- and di-naphthyl- 
urea are formed on heating (a)-naphthylamine 
hydrochloride with urea at 160° (Pagliani, O, 9, 
28).— 6. Cyanic acid forms (a) -naphthyl-urea. — 

7. Alhjl thio-carbimides form alkyl-naphthyl- 
thio-uroas. — 8. Alcoholic CS., forms di-naphthyl- 
thio-uroa.— 9. MeOHand ZnCl^ at 190° form the 
methyl ether of (a)-naphthol (Hantzsch, B. 13, 
1347). — 10. (o)-naphthylamine hydrochloride 
heated with o-amido-azo- compounds yields azine 
colouring matters (eurhodines). — 11. Beadilycon- 
^rted into naphthalene by diazotising, and pour- 
ing the alkaline solution of the diazo- compowd 
into a solution of SnOl^ in aqueous NaOH (Fried- 
lander, B. 22, 687).»~12. SiF4in benzene solution 
forms minute crystals of Si(NHC,oH,)4 (Beynol^i 
C J. 66. 482).— 18. The bisulphite warmed with 
benzoic aldehyde forms 0 A.CH:NO,oH„ a yeUow 
powder (Papasogli, A, 171| 138). — 14. Benzoic 
aldehyde and pyruvic add form the compound 
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nMdIeg (Doebner a. Ktmtze, A. 240, }00). 
U> Smtil reacts on heating, forming the 
Dompoands OA O(NO,oH,).OO.O.H, |189”] and 
OA.p(NO, A)-C(NO„H,).CJH. [219“] both orys- 
tallising in yellow i^eedles (Bandrovsky, M* 
9, 685). — 16. A oono. boiling aqaeous solu- 
tion 01 alloxan forms a compound Oj^uN^O^, 
which separates in transparent white needles, 
insol. water, and coloured green by HaS 04 . 
Alkalis convert it into a crystalline acid 
^H^ioNaO, (Pellizari, 17, 409). — 17. Cyanuric 
chloride forms NjOaCyNHCjoH;) [149°Jt 
N,0,C1(NH0,„H,), [216% or N^cJnEC.^HJ, 
[223®], according to the proportions usOd (Fries, 
B, 19, 242 ; 0. J. 49, 314). —18. Citraconic acid 
at 1460 forms C,oH,N:C 4 H 402 [143®] (360®) 
(Morawski a. Glaser, M. 9, 284).— 19. paconic 
acid heated with (a)-naphthylamine in aqueous 

solution forms a white 

crystalline powder [206°], m. sol. hot alcohol 
(Scharfenberger, A. 254, 161).— 20. Chloro-acetic 
ether in ethereal solution forms C,jP,jN 0 . 4 Cl, 
crystallising in prisms [76°] (Bender, B, 20. 
2760). 

Salts. — B'HCl. Needles (by sublimation) 
or scales (from alcohol) ; v. e. sol. water, alco- 
hol, and ether. — B'.JI.^tCla: yellow pp., si. sol. 
water. — B'HBr. — B'-^H^SO^ 2aq.— 

B'HNO,: scales. — : stellar groups of 
smaB laminae.— B'KjCaO^ ; nodules. Yields on 
distillation C 202 (NH 0 ,(jllj 2 aud the formyl deri- 
vative CHO.NHCjoH, (Zinin, A. 108, 228).— 

. iiCy^; crystals (Scholtz, 3f. 1, 905).— 
_30j ; pearly rosettes. — Oitraconate 
[99®J. Formed by miidng solutions of (o)-naph- 
thylamine and citraconic acid in benzene 
(Morawski a. Glaser, Jlf. 9, 285).— Phenate 
B'O^jOH. [301®]. Formed by heating phenol 
with (a)-naphthylamine (Dyson, C. J. 43, 468). 
Needles (from light petroleum).— Benzene sul- 
*phonate [225®] (Norton a. Westenhof, Am. 
10, 129).— Toluene p-sulphonate [239®] 
(Norton a. Otten, Am. 10, 140).' 

Formyl derivative C,.H,NH(COH). 
[189®]. White siky neeefles (Tobias, jB. 16, 
2447). 

Aoetyl derivative (l,oH,NHAo. [169®]. 
Formed from the base by treatment with AcCl, 
AO|0, or HOAc (Bother, B. 4, 850 ; Tommasi, 
C. R 76, 1267; Liebermann, A. 183, 229). 
Formed also by heating (a)-naphthol with am- 
monium acetate. White silky needles ; si. sol. 
boiling water, v. sol. alcohol. On heating with 
sulphur the products are ethenyl-amido-naph- 

thyl mercaptan and 0,;a,<;g^0.0^g>0,ja„ 

which crystallises in yellow plates [above 300®] 
(Hofmann, B. 20, 1801). The only products of 
the nitration of acetal- (a) -naphthylamine are 
the 0 - and p-nitro- denvatives of meltingrpointw 
[199®] ^ and [190®] respectively ; the supposed 
isomeride of melting-point [170®] is a molecular 
compound of the o- and p- Vbdies, and the so- 
eail^ *3- and 3-nitraoetnaphthalides ’ are di- 


acetyl derivatives of the same two nitro-(a)-naph- 
. thylamines (Lellmann a. Bemy, B. 19, 796). 
Chlorine passed into its solution in HOAc forms 
OiAOlaNHAc [214®] (Oleve, B, 20, 448). 

Ohloro-aeetyl derivative 0„H,.N010 
ie. Oi^HyNH-COCl^CA. [121®], Formed from 


naphthy*lamine andchloro-acetyl chloride (foth 
masi, Bl [2] 20, 21; Abenius, /. or. [2] 40, 437) 
Silky needles. 

Thioacetyl derivative 0,oH,NH.OS.OH. 
[96®] (B. a. T.) ; [111®] (J.). Formed by heating 
(a)-naphthyl-acetamidine with CS^ for several 
hours at 100® (Bernthsen a. Trompetter, B. 11, 
1760). Formed also by heating acetyl-(a)- 
naphthylamine with P^Sj (Jacobsen, B. 20, 1897). 
White tables. Gives C,„H,NH.CH 2 .CH, on re- 
Eduction. Oxidised by KjFeCyg to ethenyl- 

amido-naphthyl mercaptan 0,oHg<;^g^O.CH,. 

Benzoyl derivative 0,oH,.NHBz [166®] 
(W.);[162®] (Kuhn,B. 18, 1477); [160®] (Hof- 
mann, B. 20, 1798). Colourless needles ; v. sol. 
dilute alcohol, si. sol. absolute alcohol and 
water (Ebell, B. 7, 1317 ; 8, 662; Worms, B. 16, 
1814). Yields on nitration 0,„H„(NO,)NHBz 
[224®]t PCI, converts it into C,.H,N:C010.H. 
[60®] (Ju^t, B. 19, 984). 

ThioJS'enzoyl derivative 
C,oH;NH.CS.CgHj. [148°]. Formed from the 
benzoyl derivative by heating with PjSa ; or from 
(a)-naphthyl-acetamidin6 by heating with CS,, 
(B. a. T. ; /.). Yellowish needles or plates. 
Oxidised by KjFeCy, tobenzenyl-amido-naphthyl 
mercaptan. 

(a)-Naphthylamine ar-tetrahydride 

(275<>) at 

712 mm. S.G. ^ 1*0626. Formed by the action 
of sodium on a solution of (a)-naphthylamine in 
isoamyl alcohol (Bamberger, B. 20, 2916 ; 21, 
1789). Thick colourless oil, si. sol. water, v. 
Bol.^ alcohol and ether, insol. NaOHAq. Less 
basic than the (j3) -isomeride. Reduces Ag from 
hot solutions, but does not reduce Fehling’s 
solution. Readily diazolised. Aqueous NaNO, 
(1 mol.) acting on its hydrochloride (1 mol.) at 
0® forms C,„H„.N,.0 ,,H,oNH 2 (Bamberger a. 
Lengfeld, B. 23, 1134). Yields dyes with diazo- 
compounds. KIMnO^ oxidises it to adipic acid. 

Salts.— B'HCl; ^metric plates, v. sol. water 
and alcohol.— B'HClHgCl^: flat white plates, sL 
sol. cold, V. sol. hot water — B'^H^SO^ Jaq.— 
Piorate: yellow needles. 

Acetyl derivative 0,oH„NHAo. [15Q% 
Needles, v. sol. ether, chloroform, and alcohoL 

(a) -N aphthylamine ac- tetrahydride 

at 714 mm. 

Formed by adding a* 10 p.c. solution of OuSO, 
slowly at 100® to a solution of amido-naphthyU 
hydrazine tetrahydride derived from (1,4'). 
naphthylene diamine (Bamberger a. Bammann, 
B. 22, 963). Liquid, sol. cold water, v. sol. hot 
water, alcohol, and ether. Unlike its * aromatic * 


water, alcohol, and ether, 
isomeride it turns red litmus blue. It cannot be 
diazotlsed. Does not yield dyes with diazo- 
compounds. FeCl, has no effect in the cold, 
but on warming produces a reddish-brown 
colour. Kfir^O, ^ and HjSO. give no colour. 
EMnO^ oxidises it, in cold ^ute solution, to 
o-carboxy.3-phenyl-propionio OOid [166°]. — 
B'HCl : needles, v. e. sol. water.— B',H^t^ 2aq. 
[190®]. Orange prisms, sol. water.— B'HNO- 
[139®]. Needles, v. e. sol. water.— B'HaOOj : 
needles.— Piorate: needles, sol. hot water. 

Acetyl derivative 0|JB[,(.NHAo» [149®]. 
pPrisms or needles, si. sol ooid water. 
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(l^-Haplithylaailii* OuBt^ \ 

(29^“) CLiebermann 

A. Jacobson, A, 211, 41). 

Formation, — 1. From the acetyl derivatiyi 
of (a)-naphthylamine by successive bromination, 
nitration, elimination Ac, removal of NH^ by 
the diazo- reaction, and redaction of the result- 
ing bromo-nitro-naphthalene by tin and HGlAq 
(liiebermann a. Scheiding, A, 183, 258).— 2. By 
heating ()3)-naphthol with ammonia-zinc- 
ohloride at 200°, di-(j3)-naphthylamine being 
also formed (Merz a. Weith, B. 13, 1300).— 3. By 
passing dry ammonia over strongly heated (jS)- 
naphthol (Graebe, B, 13, 1850). — 4. By heating 
(/3)-naphthol with four times its weight of am- 
moniacal OaClj (prepared by passing NH, over 
ordinary granulated GaCl, containing about 18 
p.o. of H,0) for 8 hours at 270°-280° ; the yield 
being 80 p.o. on the naphthol, together with 12 
p.o. of (i3i8)-dinaphthylamine (iSenz, B, 16, 8). — 
5. In small quantity, together with* a large 
quantity of dinaphthylamine, by heating (/3)- 
naphthol with ammoniacal ZnGL^ (B.), ’ 

Preparation, — 1. By passing NH, under pres- 
sure into (/3)-naphthol at 160°-160°. — 2. By 
heating (j3)-naphthol (10 pts.) with NaOH (4 pts.) 
and NH^Gl (4 pts.) (G. P. 14,612 [1880]). 

Properties, — White plates (from water) with- 
out odour. Volatile with steam. Gives no 
colouration with FeGli, chromic acid, or bleaching 
powder. Its alcoholic solution is not coloured 
by nitrous acid and HGl. 

Reactions, — 1. Heated with PbO it gives azo- 
naphthalene (Volodkevitch, Bl, [2] 45, 178).— 2. 
SiCl^ forms Si01j,(NHO,«H,), (Horden, 0. J, 51, 
40). A benzene solution of SiGl^ forms 
Si(NH.O,oH,)4 (Beynolds, G,J. 55, 481). -3. With 
jMraldehydSt acetone^ and HGl it gives dimethyl- 
(^)-naphthoquinoline (Reed, J.pr, [2] 36, 298). — 
4. With methylal, acetone^ and HGl it forma me- 
thyl-(/3)>naphthoquinoline, (/S) -naphthoacridine 
and abase, O24H20N2, which is probably methyl- 
amido-naphthyl-naphthoquinoline dihydride 

OiA<^;OH.O„H^Hr 
uncor.] forms the foUowing derivatives : 
B''0,H2(N0J,0H. — B^'EtJ... -- 0..4H2„N40, 
[0. 238°]. (R.). — 6. Cyanuric chloride forms 
0,N,Gl2(NHO,oH,) [154°], 03N,G1(NHG,„H,), 

1278°], and 0,N3(NHC,„H,), [209°] (Fries, B, 
19, 2056). — 6. Bmeoic aldehyde in hot alcoholic 
solution forms GJi4GH:NG,oHj [103°] which 
may be reduced by sodium amalgam to 
C3HftCH2.NHG,oH, [68°] which forms a nitros- 
amine 03H,GH2.N(NO)C,.H, [112°] (Glaisen, A, 
237, 272; Kohler, A, 241, 360). -7. Ben^sH at 
215°formB GeH,.GH((5H).C(NG,on,).G.H3 crystal- 
lising from alcohol in yellow prisms [130°] 
(Voigt, J, pr. [2] 34, 22). — 8. The compouhd of 



Malic acid reacts on heating, forming the 
eompounds C 2 H 40 (CO.NHGioH 7 )a [2C3°] and 

[193»] (BiBohofl, B. 23,^ 
2046). -^10. Pyruvic acid and hemoic aldehyde 
form ^^'. 0 ^ 0 -CO.H (Doebner, A. 249, 109). 

11. Quinone chlorimide acts on an alcoholic 
•dnUon forming a eurhodine of the formula 


0,A*<^>0.H.NH, (NiotsW a. Otto, B. 21, 

1598). — 12. Chloro-acetic acid forms 
0 ,oH,NH.CH 2 .GO.NHO,oH, [170°] (Cosiner, B, 
14, 60). • 

Salts.— B'HGl : colourless plates, ▼. e. sol. 
water an<J alcohol, si. sol. HGlAq. — B'^H^PtOlg: 
yellow plates, sol. water.— B'2H.2S04 ; plates, m. 
sol. cold water. — B'HNO, ; colourless plates, si. 
sol. cold water. — Pier ate. [195°]. Long yel- 
flow needles, v. sol. alcohol.— Citrate B'C^HaO,. 
[89°] (Hecht, B. 19, 2616).— Citraconate. 
[17i}°]. Yellow needles (from acetone) (Moraw- 
ski a. GliiSer, M. 9, 285). 

Compounds with metallic salts, 
B'2 CuS 04 (Lachovitch, M, 9, 516). Forms also 
a compQpnd with mercuric chloride. 

Formyl derivative 0,oH7.NH.CHO. 
[120°] (G. ; Tobias, B, 15, 2447). [129°] JL^a. J.). 
Formed by heating (j8)-naphthylamine^ with 
formic ether and alcohol (Gosiner, B, 14, 58), or 
with formic acid (Liebermann a. Jacobson, A, 
211, 42). Small plates, si. sol. hot water. 

Acetyl derivative CioH^.NHAc. [132°], 
Long needles or plates, sol. hot water (Merz a. 
Weith, B, 13, 1300 ; 14, 2343). On heating with 

sulphur it yields 0,oHg<[^g^C.C^g^O,oH, 

crystallising in yellow plates, insol. most solvents 
sol. nitrobenzene (Hofmann, B, 20, 1804). 
Bromine in HOAo forms 0,oHoBr.NHAo [140°] 
(Lellmann a. Schmidt, B, 20, 3154). 

Thio-acetyl derivative Gi^HuNS t.e. 
C,oH 7.NH.CSCH3. [146°]. Formed by heating 
the acetyl derivative with P^S^ (Jacobson, B, 21, 
2627). Needles or plates (from alcohol). Oxi- 
dised by KgFeCye to ethenyl-amido-naphthyl- 

mercaptan OjoHa^^g^CMe [81°]. 

Valeryl derivative 0,„H,.NH.0004H3. 
[138*6°] (Bamberger a. Muller, B. 21, 1112). 

Benzoyl derivative C,oH,NHBz. [148°] 
(Cosiner, B. 14,, 58) ; [157°] (Hofmann, B, 20, 
1803). Minute needles, sol. ether, benzene, and 
hot alcohol. PCI5 converts it into the compound 
C,«H,N:CC1C,H, [68°] (Just, B. 19, 983). 

(i3)-Naphthylamine ar-tetrahydride OioH^N 

(276°)at713mm. 

Formed to the extent of 3 or 4 p.o. in the prepa- 
ration of the alicyclic isomeride by reduction of 
(i3)-naphthylamino (Bamberger a. Kitschelt, B, 
23, 882). Neutral in reaction. Its salts are acid 
in reaction. May bo diazotised. Yields adipic 
acid on oxidation. 

(3)-Kaphthylamine oc-totrahydride 

o«h*<oh ienf ““*• ** 

cof.) at 710 min. S.G. 1*031. Formed by 
reducing (j8)-naphthylamine with sodium and 
isJbamyl^alcohol (Bamberger a. Miiller, 20, 2916 ; 
B, 21, 1350, 1116 ; Bamberger a. Kitschelt, B, 28, 
877). Purified by dissolving in ligroin and ppg. 
by CO5,. The carbonate is then dissolved in 
acetic acid, which loaves a brown oil. Colourlesa 
liquid, smelling like piperidine ; si. sol. cold, m. 
sol. hot water, v. sol. alcohol and ether. Power- 
ful base with alkaline reaction, displacing am- 
monia from its salts. Absorbs GO, ^m tne air. 
Possesses no reducing power. Carbon disul- 
phide at forms tetranydronaphthyl-ammo* 
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nimn tetrahjdronaphihjl thio-carbaamte 
0,^„NH,.S.OS.NHO,oH„ [142®]. Phenyl cyan- 
ate forms PhNH.CO.NHO,oH„ [166*6®]. Does 
not yield colouring matters with diazo- com- 
pounds. Powerful nssidriatio poison. EMn04 
oxidises it to o-carboxy-phenyl-propionio acid 
and phtbalic acid. Benzoic aldehyde forms 
C.H..CH:NO,ja„ [62®]. HBrAq at 160® forms 
naphthalene. 

Salts. — and B'H,GO| are white 
crystalline pps., giving off COj in the air.— 
B^Cl. [237®]. Plates, v. e. sol. water %nd 
alcohol.— B'.^^tCl..—B'HAuCl4.—B'HClHg01, 
(?) [241®]. Prisms, sol. hot water.— — 
B'^Or^O,.— B'HNO,. [212®]. White satiny 
tables, id. sol. cold water, v. sol. cone. HNO^. At 
220® it dissociates with explosive violence. — 
BTO^Oy [c. 160®]. Needles (from water), v. e. 
sol. water, insol. ether. Not decomposed by 
boiling water.— B'HOAo. [156®]. Thick mono- 
dinic crystals, v. sol. alcohol, si. sol. ether. 

Acetyl derivative 0,oH„NHAo. [107®]. 
Prisms, v. e. sol. chloroform and benzene, v. sol. 
hot water, m. sol. ether, insol. petroleum-ether. 
Not attacked by bromine in the cold. 

Bentoyl derivative C,eH„NHBz. [161®]. 
Needles, v. si. sol. water, v. sol. benzene. 

Di.(o)-naphtliylamine G^H.^N t.e. (C,oH,),NH. 
_ 11® uncor.]. (L.) ; [113®]. (G. a. V.). (3J 
at 15 mm. 


Pll® uncor.]. (L.) ; [113®]. (G. a. V.). (313®) 


k)n.--l.By heating (a)-naphthylamine 
hydrochloride with (a)-naphthylamino (Girard a. 
Vogt, BU [2] 19, 68). — 2. A product in the pre- 
paration of mctbyl-(a).naphthylaraine from (a), 
naphthylamine and MeCl (Landshoff, B. 11, 
638). — 8. By heating (a)-naphthol with four 
times its weight of ammoniacal ZnCl . to 260® ; 
the yield being about 60 p.o. (Benz, B. *16, 15). — 
4. By heating a mixture of (o).naphthyl amine, (a)- 
naphthol, and GaCl, to 260® ; the yield being 22 
p.o. (B.).— 6. In small quantities by heating 
(a)-haphthylamine with CaCLj or ZnCl^. 

Properties.— Dimetric leaflets (from alcohol), 
m. sol. alcohol, v. e. sol. ether. FeGl« gives a 
green pp. in its alcoholic solution. 

Picric acid compound 
NH(G,oH,)*2G«H,(NOJ,OH. [169®]. Small glis- 
iening bl^k needles. 

Acetyl derivative NAc(G|oH7),. [217®]. 

Nitrosamine (G,oH,)2N.NO. [262®]. Formed 
' adding rather more than the theoretical quan- 
tity of powdered NaNO^ to a solution of di- 
napbthylamine in HO Ac (L. ; Wacker, A, 243, 
800). Yellow crystalline powder, v. si. sol. al- 
Mhol and HOAc. On adding alcoholic HGl to 
its ethereal solution it is changed to the isomeric 
nitroso-dinaphthyl-amine 0|,He(NO).NH.O,^, 

or [169“] (Fisoher a. Hepp, 

B. 20, 1248). 

(a8)-l>i-iiaphtliyl.amiiie NH<^^'^'i;ill®], 

Formed by heating a mixture of (i8).naphthol 
and (a)-naphthylamin6 with GaOl, or ZnGl,. 

Preparation,- K mixture of (i8)-naphthol 
(100 pts.), (o) -naphthylamine (100 pts.), and 
CaGl, (200 pt^), is heated for 8 hours to 280® ; 
the yield is 70 pts. (Benz, B, 16, 17). Long 
colourless prisms. Soluble in benzene, alcohol, 
and ether, sparingly soluble in petcoleum-ether/ j 


Picric acid counpound 
NH(0,oH,),2(GA(NOJ,OH) 2 P78^, small dark- 
brown needles. 

Acetyl derivative NAo(0,oH,)« [126®], 
Di.(3)-naphthyl.ainine NH(G,oH,)^ [171^. 
(471“) (Bis, B. 20, 2619). 

Pon/tafuw.— 1. Togelher with (i3)-naphthyl* 
amine by heating (iB)-naphthol wi^ ammonia* 
zinc-chloride at 200® (Merz a. Weith, B. 18, 
1300). — 2. In small quantity by heating {&)• 
y naphthol with ammoniacal GaGl^ — 3. By heating 
(/8)-naphthylamine with GaGl, or ZnGl^ 

Preparation. — 1. By heating a mixture of 
(0) -naphthylamine (100 pts.), (|3)-naphthol (100 
pts.), and damp GaCl* (200 pts.) for 8 hours at 
275® ; the yield being good (130 pts.) (Benz, B. 
16, 9).— 2. By passing HGl into fused (/3)-naph- 
thylamine at 180® ; the yield being quantitative 
(Klopsch. B. 18, 1686). 

P^'operties. — White silvery leaflets, sol. benz- 
ene andiiHOAc, si. sol. hot alcohol. Its solutions 
exhibit bfUe fluorescence. 

lieactions. — 1. Gone. HGlAq at 160® has no 
action, but at 200® it forms (8) -naphthol and 
(8) -naphthylamine (Bis, B. 19, 2016).— 2. Am- 
moniacal ZnGI{ and NH^Gl at 370® forms (8)- 
naphthylamine : (G,oH,)2NH -f NH, - 20,,H,NHL 
8. Bromine in HOAc forms a tetra-bromo- deii- 
vative C.^oHjiBr^N [246®], Bromine and AlBr, 
form C.^oH,Br8N [over 300®] (Bis, B. 20, 2621).— 
4. S.4CI.J, acting on its benzene solution at 36®, 
forms two isomeric imido-di-naphthyl disul- 
phides NH<^q‘® 2^S2, one crystallising from 

benzene in plates [206°], and the other in needles 
[220®] (Kym, B. 21, 2807).- 6. Phosgene acts in 
the cold, forming (GigH,)2N.GOGl [173®] (Kiihn 
a. Landau, B. 23, 811 ; c/. Kym, B. 23, 427). 
This chloro-formyl derivative is v. si. sol. cold 
alcohol, V. sol. benzene, and reconverted into di- 
(8) -naphthylamine by alcoholic potash. 

S a 1 1 8 .— B'HCl ; white crystalline pp.— 
B'2GgH2(N02)aOH. [166°]. Brown needles. 

Acetyl derivative [116®]. 

Small colourless needles. 

Benzoyl derivative (G,oH,)2NBz. [167®], 
Large needles (Klopsch, B. 18, 1586). 

Nitrosamine (G,oH,).4N.NO. [140®], 

Needles, m. sol. alcohol and ether, v. sol. benzene 
(Bis, B. 20, 2622). 

References.— BuoMo-t Bhomo-nitro-. Ghlobo-, 
I 0D0-, I0D0-NITB0-, and Nitro-naphthylaminb. 

(a) - NAPHTHYLAMINE (o) - SULPHONIO 
ACID G,ANS0, i.e. G, A(NH2)(SO^H) [1:4]. 
Naphthionic acid. S. *022 at 16®, 

Formation. — 1. By boiling nitro-naphthalens 
(1 jA.) with alcohol (5 ptB.)^nd aqueous ammo* 
nium sulphite (6 pts. of SaI. 1*24), and main- 
taining an alkaline reaction by frequent addition 
of anlmonium carbonate (Piria, A. Ch, [8] 81, 
217 ; A. 78, 31).— 2. By heating tiie acid sul- 
phate of (a) -naphthylamine (Nevile a. Winther, 
C. J. 37, 632 ; Witt, B. 19, 65). — 8. By heating 
(a) -naphthylamine (1 pt. with (d pts3 

at 120® for an hour (Sohaal a.** Schmidt, B. 7, 
*1368; Erdmann, A. 247, 313).— 4. By heating 
(a)-naphthylamine with KHSOiat 230® (Bischoff, 
B. 23, 1913).— 6. By reduc^ the corresponding 
nitro-naphthalene sulphonio acid by anunoniuia 
sulphide (Cleve, B. 28, 061). , 

Prgperties.-^Bm$B needles (oontaining leg) 
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(from hoi water) ; blackened bj heat without 
meeting. V. si. sol. alcohol, almost insol. water. 
Not affected by boil^ aqueous acids or alkalis. 
Dilute solutions of its salts exhibit violet fluor- 
escence. The azo- colouring matters Congo 
red), formed by its combination with diazo- com- 
pounds give on rediyition o-naphthylene-di- 
amine-sulphonic acid, proving that they are 
orthO’tkzo- compounds, and hence that the HSO, 
group occupies the parn- position to the NH, 
(Witt, B. 19, 1719). 

Reactiona*—!. Split up hy water at 160® into 
naphthylamine and H2SO4 (N. a. Wi). — 2. Chro- 
mic acid mixture forms a brown resinous pro- 
duct. — 8. Benzoic aldehyde^ acting on its sodium 
salt forms 0„Hj^.CH:N.O,oH^.SO,Na, crystallising 
in yellow plates, v. si. sol. cold water (Erdmann, 
A. 247, 325). — 4. Succinic acid heated with its 
K salt at 170® forms O.^H4:Oa02:N.O,oHa.SO,K, 
crystallising from water or dilute alcohol in 
small needles (containing 2aq) (Pellizari^ A. 248, 
167). — 6. Phthalic anhydride heated* with the 
K salt at 160® forms O^H4:C20./.NO,oHaSOaK, 
crystallising from hot water in small needles 
(containing 3aq) (P.). — 6. On displacing NHj by 
Cl, and distilling the resulting chloro-naphtbal- 
ene sulphonio acid with PCl^, there is formed 
(1, 4)-di‘Ohloro-naphthalene. 

Salts.- KA' : small micaceous laminaa, v. 
■ol. water and alcohol, si. sol. EOHAq.— 
NaA'4aq: monoclinic prisms. — BaA'^Saq.— 
CaA^2 8aq ; monoclinic crystals, v. sol. water, 
almost insol. alcohol. — MgA'^Baq; monoclinic 
prisms.-- MgA'jlOaq. — PbA'2 2aq; needles, si. 
sol. water. — ZnA'jxaq.— CuA'^.— AgA'aq; crys- 
talline grains. — AgA'NaHfl 2aq. 

Amide C,oH.(NH2).S02NHa. [206®]. Formed 
by reducing the amide of (l,4)-nitro-naph- 
thalene sulphonic acid with HI in HOAo and 
P (Oleve, J5. 2.3, 961). Needles (from alcohol). — 
B'HCI : colourless needles, v. si. sol. water. 

Acetyl derivative of the amide 
0,H4 (NHAo).S 02NH2. [211®]. Small needles. 

(fiO-Naphthylamine (a^ -sulphonio acid 
C, A(NH2)(S0,H) [1:4']. S. -1064 at 16®. 

Formation, — 1. By reducing (a)-nitro-naph- 
thalene sulphonio acid by ammonium sulphide 
(Laurent ; Clove, Bh [2] 24, 611). — 2. Together 
with naphthionio acid by adding (o) -naphthyl- 
amine hydrochloride (1 pt.) at 0® to (2 pts. of) 
fuming H2SO4 (containing 26 p.o. additional 
SOj) (Witt, B. 19, 678 ; Mauzelius, B. 20, 84011. 
3. Together with a small quantity of the (1, 4) 
acid from the acetyl derivative of (a)-naphthyl- 
anuQO and fuming H^SO^ (Erdmann, A, 247, 
815 ; G. Schultz, B, 20, 8161 ; c/. Lange, B. 20, 
2940). . • , 

Prqperfiss.— Neddies. Solutions of its salts 
exhibit green fluorescence, and reduce AgNO, 
en warming. Auric chloride, FeCla, and CUSO4 
colour its solution red, and suffer reduction. 
By boiling its diazo- compound with HCl a 
chloro-naph thalene sulphonio acid is obtained, 
the K salt of which on distillation witnPCls yields 
(7)-di-ohloro-nophthaleno [107®] (M.). Benzoic 
aldehyde, acting on its sodium salt, forms 
OAOH:N.O,A-SOaNa, crvstallising in pearly 
p]a&, decomposed by boilmg water (Erdmann, 
. 4 . 247 , 826 ). 

Salte.—SA' aq : needles or pnsms, v. e. sol. 


SVUPHONIC achd. 

NaA'5aq: plates (W.). — BaA',8aq (W.). — 
BaA^,6aq (0.; M.).— &iA',6aq (W.): pearly 
plates, V. e. sol. water.~-0aA'. 9aq (C. ; M.): 
tables, V. sol. hot water. — MgA^Saq : plates, v. 
sol. water.— PbA'jj 4aq : ^ nodules.— ZnA'ji 9aq ; 
needles, m. sol. cold water.— AgA'. 

Amide. [260®]. Tables. Yields an acetyl 
derivative [232®] and a diacetyl derivative [200®] 
(Ekborn, B. 23, 1119).-B'HCl.— B'EL^SO*. 

(a)-Naphthylainine j>m-8ulphonio acid 
C,4Ha(NH2)(S03H) [1:1']. Naphthylamine sul- 
phonic acid S. S. *42 at 100® ; -0207 at 21®. 
Formed, together with the (1,4') acid from 
naphthalfne (a) -sulphonio acid by nitration and 
reduction (Mcnsching, SchGllkopfs Aniline Co., 
Q. P. 40,671 ; G. Schultz, B. 20, 3162). Formed 
also, tc^ether with the (1,4') acid., from (a)- 
nitro-naphthalene by sulphonation and reduc- 
tion (Cleve, B. 20, 1535). White needles (from 
water) or tufts of neeules (from HOAd). Its 
sodium salt is less soluble than that of the pre- 
ceding isomei-ide. FeClg colours its cold aqueous 
solution violet. The diazo- compound treated 
with PCI5 gives OjoHjiClSOg, crystallising in yel- 
low needles [176®].- NaA'. S. 2-67 at 100® ; 1-13 
at 24°.— KA'. Plates. S. 14-9 at 100® ; 3-66 at 
19® (Erdmann, A. 247, 806). 

Anhydride [le?"]. SmoU 

crystals, v. si. sol. water (Oleve). 

(a) -Naphthylamine (5)-sulphonio acid 
0,oH,(NH2)(SOgH) [1:2' or S']. S. *2 at 16® ; -7 at 
100®. Obtained by heating (a) -naphthylamine 
(1 pt.) with oono. n.B04 (6 pts.) at 125®-130® for 
8 hours until the naphthionic acid at first formed 
has disappeared (Hirsch, B. 21, 2370). Plates, 
si. sol. water and alcohol, insol. ether and benz- 
ene. The E salt is crystalline, and si. sol. cold 
water. Gives, on treatment with HNO, and 
HNO3, di-nitro-naphthol sulphonio acid isomeric 
with naphthol yellow S. 

(o) -Naphthylamine • ^ sulphonio acid 
C,oH„(NHJ(S03H)[l:3']. Formed, together 
with its (7) and (0) isomerides, from naphthal- 
ene (/3) -sulphonio acid by Bxccessive nitration 
and reduction (Oleve, Bl. [2] 26, 447; B. 20, 
1536). Slender needles (containing 2aq) or ^on- 
hydrous tables ; si. sol. cold, v. sol. hot, water, — 
NaA' 4aq ; thin tables. — EA' aq : needles. — 
MgA'2 lOaq ; rhombohedra. — BaA'g aq : flat 
needles, m. sol. water. — OaA'j7aq; rhombo- 
hodra. 

Anhydride [188®]* Formed 

by treating the chloride of ’ nitro-naphthalena 
(i3) -sulphonio acid with HI and HOAo. ^ Yellow 
needles, v. si. sol. HOAo. 

(a) -Naphthylamine (7)-sulphonio acid 
0,oHa(NH2)(SOgH) [1:3]. Formed, with isomer- 
Vdes, f^ora naphthalene (6) -sulphonio acid by 
nitration and reduction (Clove, B. 19, 2181 ; 21, 
8271). Small needles, si. sol. water. Gives rise 
to a ^-ohloro-napkthaleue [61®]. 

Salts.— NaA': scales, v. sol. water. — 
BaA',aq: thin plates, v. sol. water.- -PhA',1 
prisms.— AgA’ aq: minute needles. 

Amide 0,gH,(NH,).SO^H, aq. [181®]. 
Needles.— B'HOl: prisms, id. soL cold water* 
With potassium oyanate it forms 
Ng,.OO.NH.O, ASO|.NH.gO.NH, [278®), 
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Acetyl derivative of the amide 
0 ,A(NHAo).SO^]^ C 221^. 

Anhydride [124®]. Formed 

from (7)-Ditro-napbtha1ene (i3)-sulphoiiio chlor- 
ide, HOAo, and HI (C^eve, B. 20, 1536) Lemon- 
yellow needles, v. si. sol. HOAo and alcohol. 

(a)-Kaphthylamine (0)-siilplionio aOid 
C,oB[fl(NHJ(S03H) [1:2']. Formed, with isomer- 
ides, from naphthalene (i3)-sulphonio acid by 
nitration and reduction |Gl6ve, Bh [2] 29, 415 ; 
B. 21, 3264). Crystals (containing aq). Gives 
rise to di-chloro-naplithalono [61^]. Its alcoho- 
lic solution yields with nitrous acid a dfep violet 
dye S03 H.C,„H,.N,.C,oH,{NHJS 03H 2iaq. 

Salts.— NaA' ^aq : thin needles, v. sol. water. 
— OaA'2 2aq: powder, v. sol. water, turning rod 
in air. — BaA'o: flat needles. — ZnA', 4aq :*lieedles. 

Amide c;oH,(NH,).SO,NH 2. [181°]. Needles. 
B'HCk.q. -B'HI aq. Yields the urea derivative 
NH2 .CO.NH.C,oH,.S02.NH.CO.NH3[225°]. 

Acetyl derivative of the amide 
0,.H^NHAc).SO,NH,. [213®]. 

Anhydride [1730]. Formed 

from (O)-nitro-naphthalene (j3)-sulphonio chlor- 
ide, HOAc, and HI (Cleve, B. 20, 1536). Yellow 
needles, sol. boiling Ao^O. 

(/3)-Kaphthylamine * a ’-sulphonio acid 
0 ,oH.(NHJ(S 03H)[2:1^. * Badische acid* S. 
•059 (Forsling). 

Formation^ — 1. By heating (i3) -naphthyl- 
amine (1 pt.) with cono. H,S04 (3J pts.) at 100®- 
106® for 6 or 6 hours there is olitained a mix- 
ture of the ‘ a,* * i3,’ (7), and (5) sulphonic acids 
of (i9)-naphthylaminc in the proportion of about 
60 p.c. of the ‘a’ acid, 40 p.o, of the * /3 ’ acid, 
6 p.o. of the (7) -acid, and 6 p.c. of the (8) -acid 
(Green, C, J. 55, 35 ; cf. Badische Anilinfabrik, 
G.P. 14,612,20,760; Dahl, Q,P, 29,084, 32,271, 
32,276). The same mixture heated at 120® gives 
a greater quantity of the * /3 ’ acid, and less of 
the ‘ a * acid. Fuming sulphuric acid (20 p.o, 
SO, extra) at 70°-80° gives 30 p.c. of the *a* and 
70 p.o. of the (7)-afcid. (/3)-Naphthylamine sul- 
phate, shaken with cono. H2SO4 for three days in 
the^oold, yields a similar mixture (Dahl) : but on 
heating (iS)-naphthylamine with cono. H2SO4 for 
an hour at 160® the * ^ * and (8) acid are formed 
in about equal quantities (Bayer a. Duisberg, B. 
20. 1426; G. Schultz, B. 20, 1358).-2. By heat- 
ing the (/3)-naphthoD a ’-sulphonic acid (of Bayer) 
with ammonia in a closed vessel (Pfitzinger a. 
Duisberg, B. 22, 396 ; c/. Landshoff, B. 16, 1931). 

Properties. — Needles or broad tables, v. si. 
sol. water, insol. alcohol. Solutions of its salts 
exhibit blue fluorescence. 

Beoefions.— 1. Yields naphthalene (a)-Bul- 
phonio acid when its amido- group is removed by 
the diazo- reaction (P. a D. ; Nietzki a. 2^ibelen 
B. 22, 468).— 2. Yields by Sandmeyer’s method 
a bromo-naphthalene sulphonic acid which can 
be converted into di-bromo-aaphthalene [76®] 
(Forsling, B, 22, 619).— 8, Yields by Skraup’s 
method (fl)-naphthaquinoline sulphonic aejd, 

which may be oxidised to 

showing that the naphthylamine sulphonic acid 
is heteronueleal (Immerheiser, B, 22, 402, 412 ; 
ef. AmBtrong a. 0. /• 4» 108 ; 


49).— 4.C Heating with H,S 04 (0 pte*) at 160® tot 
1} hours converts it into a mixture of the * jl ’ 
and (8) isomerides (Weinberg, B. 20, 3368).— 6. 
Beacts with diazobenzene sulphonic acid, form- 
ing a yellow diazo-amido- and not an azo- com- 
pound (Witt, B. 21, 8483).— 6. On conversion 
into the corresponding ^loro-naphthalene sul- 
phonic acid and treatment of this with PCI, 
there is formed di-chloro-naphthalene [61*5®], 

Salts (Forsling, B. 20, 2099).— NaA' : plates, 
^v. sol. water, insol. alcohol.— EA’ |aq : tables, 
V. sol. water. — ’‘NH4A'; largo prisms, v. sol. 
water. — BaA'2 4aq : columns, v. e. sol. warm 
water. S. 4*36 in the cold. — CaA’, 6aq : tables. 
S. 9*00 in the cold. — MgA', 3 Jaq ; nodules, v. e. 
sol. water. — ZnA’^ 6aq ; columns. — PbA'j : 
j needles. — CuA^s : crystalline powder. — AgA'. 

(i8)-Naphthylainine * 3 ’-sulphonic acid 
0,oHg(NH.J(SOgH) [2:3^. * BriSnner'e acid,* 

Fq^rmation.—’l. By heating the correspond- 
I ing (Schaffer’s) (j8)-naphthol sulphonic acid 
with anfinonia under pressure (Farbfabrik vor- 
mals Bronner, O. P, 22,647), or by passing a 
current of ammonia over the potassium (ff)- 
naphthol sulphonate at 200®-250® (Landshoff, 

B. 16, 1931 ; Green, B. 22, 723). — 2. Together 
with the ‘a,’ (7), and (8) isomerides by heating 
(i8)-naphthylamine (1 pt.) with cono. HjS04 
(3 pts.) at 105® (Bayer a. Duisberg, B. 20, 1426 ; 
Green, C. J. 66, 35). — 3. By heating (fl) -naph- 
thylamine with KHSO4 at 230® ; the yield being 
60 p.o. of the theoretical (Bisohoff, B. 23, 1914). 
4. The chief product obtained by beating (/8)- 
naphthylamine acid sulphate at 200®. 

Prcperties.—Fl&iea or flat needles, si. sol. 
warm water (Schultz, B. 20, 3158). According 
to Forsling the laminar crystals contain aq. Its 
solution exhibits blue fluorescence. Yields, by 
conversion into diazo-naphthalene sulphonic 
acid and application of Sandmeyer’s reaction, a 
chloro-naphthalene sulphonic acid whence PCI. 
forms C.oH.Cl* [136°]. 

Salts (Forsling, B. 20, 76).— NH4A'aq : 
large thin plates, v. si. sol. water, forming a 
solution exhibiting violet fluorescence (Green). — 
NaA'2aq : flat needles. S. 2*6 at 16°.— KA’aq : 
long needles. S. 2'4.— BaA'2 6aq : needles. S. 
*22 at 15°. — CaA'2 6aq : laminsB. S. *44 in the 
cold. — MgA'jflaq: laminte or broad needles. — 
PbA'2 2aq : V. si. sol. water. ~ ZnA'24aq. — 
CoA'24aq: si. sol. water. — AgA'aq: powder. 

(iS)-Naphthylamine (7).8ulphonio acid 

C, 4H3(NH2)(S02H) [2:4’]. DahVs acid. S. *077 
in the cold (F.). Formed by sulphonating (fl)- 
naphthylamine, and is the chief product when 
the Bulphcnation is carried out at 16® to 20® 
(DaW, Q. P. 82,276; Forsling, B. 20, 2099; 

I Claus, J. pr. [2] 39, 816).^ Small plates or 
needles, insol. alcohol. Its solutions show blue 
fluorescence. May be converted into di-chloro- 
naphthalene [48°]. Cone. H2SO4 (8 pts.) at 160® 
converts it into a mixture of the and (8) 
isomerides (Weinberg, B. 20, 8868). 

Salts. — ^NH^A' : exceedingly soluble tables. 
EA’ aq : rhombohedra, v. e. sol. wa ter. —NaA' 6aq : 
tables, V. e. sol. water.— BaA', 2Jaq ; nodules, v. 
4. sol. water.— CaA'2llaq: needles. 8. 9*09 in 
the cold.— AgA'.Saq: crystalline. 

(fl) -Naphthylamine (8}-sulphonio acid 
C|4H,(NH2)(SO,H) [2:2']. (fiyNaphthylam^ 
•euphonic JF. Bayer*s acfd» 8. •W7* 
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jn)muUion,-- 1. Together with the } $ ’ ieo- 
tneride, by heating (i9)-naphthjlamine with HsS04 
at 160^oi70® (Bayer a. Dnisberg, B. 20, 1426, 
3158; Schultz, B. 20, 1858, 8161). It is also 
formed when the sulphonation is oonduoted at 
temperatures between 106® and 160®, the quan- 
tity increasing with the temperature (Green, C. J. 
55, 86). — 2. By heatin)g the corresponding (3)- 
naphthol sulphonic acid with ammonia at 200® 
(Weinberg, B. 20, 2908 ; Erdmann, B. 21, 637), 
or by beating naphthalene * a ' disulphonic acid 
with NaOH at 260®, and afterwards with NH^Ol 
(Weinberg, B. 20, 2906, 3358). — 8. By heating the 
* « * or (7)-isomeride with H2SO4 at 160° (B. a. D.). 

Properties . — Long silky needles (containing 
aq), m. sol. hot water nearly insol. cold water. 
On boiling with water the needles change to an 
almost insoluble crystalline powder. With tetra- 
azo-diphenyl it gives a yellowish-red colouring 
matter (8-purpurin). Yields by the diazo- reac- 
tion the (3) -naphthol sulphonic acid of Wein- 
berg, which by fusion with NaOH is ^^dn verted 
into dioxynaphthalene [129°]. Gives rise to (8)- 
di-chloro-naphthalene [114°]. « 

Salts. — KA': needles, v. sol. water. — 
NaA'4aq; white needles (from water) or plates 
(from hot 90 p.c. alcohol), v. e. sol. hot water, S. 
1*4 in cold water, v. sol. hot spirit (90 p.o.) 
(difference from ‘a’ isomeride). — small 
plates, m. sol. water. — BaA'2 4Jaq: plates, si. 
uol. cold water (difference from (7) -isomeride). — 
MgA'jSq: white needles (B. a. D.). — MgA'2 5aq 
(W.).— CaA'2 6aq : plates, with blue fluorescence. 
S. *38 at 16®. 

(a)-Naphthylaiiiine v-snlphonio acid 
OjoHj.NHSOjH. Thionaphtfiamic acid. Formed, 
together with the (1,4) acid, by the action of 
ammonium sulphite on (a)-nitro-naphthalene 
(Piria, A. 78, 64). The free acid, liberated from 
its salts, splits up at once into naphthylaraine 
and H2SO4.— KA'; pearly plates, v. sol. water, 
si. sol. KOHAq.— ’‘NHiA'; plates, sol. water and 
alcohol. — BaA^^3aq: plates.— PbA'(0 Ac). 

(a)-Naphtbylamine disulphonic acid 

i.e. 0 ,oH 4(NH2)(S03H)2 [1:3:3'] . 

Formed by reducing (a)-nitro-naphthalene * a *- 
disulphonic acid by ammonium sulphide (A16n, 
Bn. 2, 407). Crystals, v. e. sol. water and 
alcohol, insol. ether and benzene. Yields (a)- 
naphthylamine on treatment with sodium-amal- 
gam. — NH4HA" 2aq (?) : slender needles. — 
EHA' 3aq : needles, m. sol. hot water. — CaA" 6aq. 
— BaA" 4aq : tables, m. sol. water. — PbA" 4aq (?). 

(a)-Naphthylamine * /3 * disulphonic acid 
0 ,oH 5(NH2)(SO,H)2 [1:3:2'J. Obtained by redu- 
cing (a)-nitro-naphthalene ‘ $ * disulphonic acid 
(Alin). Small needles (from water), v.^sol. 
water, si. sol. alcohol Yields (a)-naphthylamine 
on treatment with sodium-amalgam.— NH^HA" : 
needles, m. sol. hot water. — KHA" : needles. — 
OaA"2aq. — BaA"aq: minute needles, 'sl. sol. 
water.— PbA". 

(a)-Naphthylamine (8).disalplionio acid 
0,.H5(NH2)(S02H),[1:1':4]. Naphthylatmns M- 
fulphonic acid B. (Schdllkopf’s O. P. 40,671). 
Formed by sulpnonating (1, l')-naphthylamine 
■qlphobio acid. — Na2A"2aq : long needles* 
(Bemthsen, B. 23, 8090). 

(a)-Naphthylaxiiine (().disulphonie acid 
0, A(NH,)(S02H), [1:8:1']. Formed by heating 
naphw^l^ne inthooito«H|SO^ at 90® and fuming 


H2SO4 at 100®-120®, then nitrating, and redu- 
oing*tne product (G. P. 46,776, 46,958 ; Bemth- 
sen, B. 22, 3328). Formed also from naphthal- 
ene (ajS) -disulphonic acid (corresponding to 
OiaH^Ola [48°]) by nitration and reduction (Ewer 
a. Pick, Monit. scient, 1889, 604 ; c/. Armstrong 

а. Wynne, C. N. 54, 255). Colourless scales 
(containing 3aq), v. e. sol. warm water. — 
NaHA" 2aq ; needles or thin prisms, si. sol. 
cold water.— Na A" 6aq : needles or prisms, v. e. 
sol. water.— BaA"3aq.— BaA"4aq: flat needles, 
V. sol. hot, m. sol. cold, water.— Ba(HA")2 6aq : 
minute needles, si. sol. cold water. 

(a)-N^hthylainine disulphonic aoid 
0 ,oH 4(NH2)(SO,H)2 [1:4:2']. S. *7 at 20°; 6 at 
100°. Formed, together with two isomeric acids, 
by sulphonating (o)-naphthylamine (1 pt.) with 
!^S04 (Containing 25 p.o. SO3 extra) (5 pts.) at 
120®. The acids are separated by treatment of 
the lime salts with dilute alcohol, whichtdiisolves 
the salts of the two isomeric acids (Dahl Co., 

G. P. 41,957 ; Armstrong a. Wynne, 0. J. Proc. 

б, 125). Formed, together with a smaller quan- 
tity of the following acid, by treating (a)- 
naphthylamine * a ’-sulphonic acid (1 pt.) with 

H. ^S04 containing SO, (IJ pts.) at 30®. Groups 
of needles, insol. 85 p.o. aloohol. Its solutions 
and those of its salts exhibit blue fluorescence. 

Salts K 2A" 3aq.— N a^jA" 3aq : v. sol. water. 
CaA'2 water. 

(a)-Naphthylamine disulphonic acid 
0,4H,(NH2)(S03H).4 [1:4:3']. S. 17 at 20®. Formed 
in the preparation of the preceding, from which it 
may be separated by extracting the mixed cal- 
cium salts with dilute alcohol. Alcohol of 90 
p.o. extracts the salt of a third isomeride, sub- 
sequent treatment with aloohol of 85 p.o. extracts 
the present acid. Needles, insol. alcohol, v. sol. 
boiling alcohol of 85 p 0. The calcium salt is 
V. sol. water, insol. alcohol of 90 p,o. The K 
and Na salts are v. sol. water. Solutions of the 
aoid and its salts exhibit blue fluorescence. 

(i3)-Naphthylamiiie ‘a* disulphonic acid 
C,„H,(NH2)(S03H).4 [2:3:3']. {ByNaphthylamim 
R-disulphonic acid. Formed by heating the cor- 
responding (fl) -naphthol R-disolphonic acid with 
ammonia. Readily yields dyes with diazo- salts. 

(/8)-Naphthylamind (7) -disulphonic aeid 
C,„H3(NH2)(S03H)., [2:1':3']. (&)-Naphthylamine 
O~disulphonic acid. Formed by heating the cor- 
responding ()8)-naphthol G-disulphonio acid with 
ammonia. Formed also by heating (^)-naph- 
thylamine sulphate (10 kilos.) with HjjS04 (30 
kilos, containing 25 p.o. SO, extra) at 110°-140® 
(Gans a. Co., G. P. 35,019). V. sol. water, m. sol. 
alcohol. Does not react with diazo- compounds 
(G. Schultz, B. 21, 3487). The salts arq v. soL 
water. 

(i3)-llaphthylamine diBulphonio aoid 
0 ,oHj(NH 2)(SO,H)2 [2:1:3']. Formed, together 
with the (2,1', 8') aoid, from (2, 8') -naphthyl- 
amine fulphonic acid and HjS04 (^th 20 p.o. 
SO.) at 20® (Armstrong a. Wynne, u. Proc. 6, 
180). Nwdles. Yields OjoH.Clj [92®]. 

(j3)-Naphthylamine disulphonic acid 
0„H3(NH.)(S02H)2 [2:8':a:]. Formed by heating 
(Brftnner’s) (i3)-naphthylamin6 ‘ iS ’-sulphonio 
aoid at 160® to remove water of oiWBtallisation, 
adding fuming H2SO4 (4 pts.) and heating at 
110® ^orsling, B. 21, 8495). Possibly identical 
Mtb the preceding acid. 'WdX\% Qcedles, Y* % 
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fol* water, ilt sol. alcohol. Its dilate aqaeons 
solution flnoreBoes blue. It gives rise to 4 tri* 
chloro-naphtbedeno [91°]« 

Salts.— K^"2aq: large needles, v. sol. 
water. - KHA" aq ; needles, si. sol. cold water. — 
NaHA"2aq.— NajA": long needle8.--p^H4)jA"aq: 
monoolinio crystals. — NH4HA". — "OaA'': plates. 

(iS)-Naphtliylaxuine disulphonio acid 
0„H,(NHJ(S0,H), [2:1:41. Formed, ^ together 
with a greater quantity of the (2, 2', 4')-isomeride 
from (2, 4')-naphthylamine sulphonio acid and 
H,S04 (with 20 p.o. SO,) at 20® (A. a. W.). 
Yields 0,^01, [78®]. 

(3).Kaphthylamine disulphonio aci^ 
C,oHj(Niy(SO,H)2[2:2':4']. Formed os above. 
Yields C>,H,01, [80®]. 

(/3)-Naphthylaxuine disulphonio acid 
0,oH,(NBy(SO,H), [2:3:21. Formed from the 
oorrespon^g naphthol disulphonio acid. 

Di<dfi:PHTHYL.AirTHBYL£NE U. 

^ 1^1 (?)• [270®]. Formed by distilling di- 

naphtbyl-aoetylene, or by distilling (i8)-di-naph. 
thyl-tri-chloro-ethane (1 pt.) with ZnO (15 pts.) 
(Grabowski, B, 11,802). Large leaflets (by sub- 
limation).— 0„H,2C,H,(N0J,0H: crystals (from 
chloroform). 

KAFHTHYL-ABSENIOnS ACID. Described 
as Naphthalene arsonic acidt vol. i. p. 322. 

NAPHTHYL-BENZAMIDINE U. 

0,H,0(NH).NHC,„H,. [141®] Formed by heat- 
ing (a)-naphthylamine hydrochloride with 
benzonitrile at 200° (Bemthsen a. Trompotter, 
JB. 11, 1767). Tables (from alcohol); may be 
sublimed. — B'HCl : white prisms. — B aH^PtCl, . 
yellow needles.— B'H.^Ca04: prisms, si. sol. water. 
—Chromate: yellow pp. 

(a).BAPHTHYL-BENZYL.AMIlfE C„H„N 
4.S. C„H.J^H.CH,Ph. [67°]. Formed from (a)- 
naphthylamine and benzyl chloride (Frot4 a. 
Tommasi, BL [2] 20, 67). 

(3) -Naphthyl-benzyl-amine 0|,H,.KH.GIIjPh. 
[68®]. Formed by reducing C„H;.N:GHPh 
(Kohler, A, 241, 368). Prisms. 

Nitrosami^e C,oH,.N(NO).CIL^h. [112®]. 
Yellow needles, sol, alcohol and ether. 

* (a).NAPHTHTL - BENZYLIDENE - AMINE 
C„H,N:CHl>h, [73®]. Formed from (a)-naph- 
thylamine and benzoic aldehyde or hydrobenz- 
amide (Lachovitch, M. 9, 696; cf. Papasogli, A. 
171, 13^. Yellow needles (from alcohol). 

(/9).Naphthyl-benzylidene-amino. [101®]. 
Besembles the preceding in preparation and 
properties (Glaisen, A. 237, 261). 

NAPHTHYL BENZYL KETONE 0. Bbnzvl 

NAPHTKTL KBTONE. 

NAPHTHYL BENZYL OXIDE v. Bbmztx. 

MAPBTHTL OXIBB. 

NAPHTHYL BEOMO-METHYL KETONE 

C,,H.BrO i.e, C,oH,.CO.OH,Br. Obtained 
adding bromine (9*6 g.) to a solution of naphthyl 
methyl ketone (10 g.) m GS, (Pampel a. Schmidt, 
B, 19, 2898). Pungent oil. • 

(aj-NAFHTHYL-CAEBAMATE ue. 

0,Ja,.O.CO.NH2. [168®]. Formed from, (a)- 

naphthol and CICO-NBL (Gattermann, A, 244, 
43). Needles (from alcohol). 

(B)-Naphthyl carbamate. [187®]. From 
(i9)-naphthol and OIGONH, (QX Long needles, 
lUposi iusql. water, v. sqI. 4coaol and etbeir. • 


BUIiFOOniU A 

(•/.iTAPHxsn-autBiiao A<m>. JtAvi 
ttUr CI„H„NO, OiAI'H.OO.EIt. [7n. 
Formed from (a)-naphthyla]^d and ClGO,Bt 
(Hofmann, B, 8, 667). Needles, insol. water. 

Isopropyl ethsr (3i,H,NH.GO^. [78®]. 
From (a)-naphthylamine and GlGO,Fr (Spica, 
G. 17, 168). Groups of needles, si. sol. water. 

(iB)-Naphthyl-oarbamio acid. Ethyl ethsr 
0,oH,NH.CO.^t. [73®J. Formed from ()8)- 
naphthylamine and GlGOgEt (Gosiner, B. 14, 
60). Needles, insol. hot water, v. sol. alcohol. 

Isopropyl ether GipHrNH.CO^Pr. [70®] 
Needles, sou. alcohol and ether (S.). 

Di-(/3) -naphthyl carbamate. Methyl ether 
(CjoHJaN.COjMe. [114°]. Formed from di-(i3). 
naphthylamine and GlGOgMe at 166® (Bis, B, 
20, 2620). Needles (from alcohol and etner), v. 
sol. cold alcohol and ether. 

(a).NAPHTHYL.CAEBAMINE C„H,N t.S 
C,oH,,NC. Formed from (a) -naphthylamine, 
chloroform, and alcoholic KOH (Liebermann, B. 
16, 1640;< Solid, v. sol. alcohol. 

(3)*Naphthyl-carbamme G„H,.NO. [64®]. 
Formed from (3) -naphthylamine, chloroform, 
and alcoholic potash (Liebermann, JB. 16, 1640). 
Needles, sol. alcohol, ether, and benzene. 

(a)-NAPHTHYL semi-OAEBAZIDE 
G„H„N,0 i.e, C,oH,.NH.NH.CO.NH,. [281®]. 
Formed by heating (a) -naphthylamine hydro- 
chloride with urea at 140® (Pinner, B. 21, 1219). 
Thin plates (from boiling isoamyl alcohol), insol. 
water and ether, si. sol. dilute alkalis. 

(3)-Naphthyl-sewt-carbazide. [226®] (P.); 
[221®] (H.). Formed like its isomeride, and also 
I by mixing equivalent quantities of (3)-naphth3l. 

I amine hydrochloride and potassium oyanate in 
aqueous solution (Pinner, B. 21, 1223 ; Hillring- 
haus, B, 22, 2667 ; Hauff, A, 263, 28). Silky 
plates, si. sol. hot water, v. sol. hot alcohoL Be- 
duces Fehling’s solution. With HGlAq at 140® 
it yields a naphthazine. 

DINAFHTHYL-CAEBAZOLE, so-called, is 
described as iMmo-DiNAPHtiivL. 

(aj-NAPHTHTL-GAEBINOL O^HioO 4.S. 
G,„H,.CHPH. Naphthobmsyl alcohol [60®]. 
(301° cor.) at 715 mm. Formed by warming 
(a).naphthyl-carbinylamine hydrochloride with 
aqueous NaNO, (Bamberger a. Lodter, JB. 21, 
268). Long needles, v. e. sol. ether and alcohol, 
V. Bl. sol. cold water. Yields (a)-naphthoio alde- 
hyde on oxidation with chromic acid mixture. 

(3)-Naphthyl-carblnol GioHy.CHpH. [80*6®]. 
Besembles the preceding in mode of prepara* 
tion and properties (Bamberger, B» 20, 1118). 

Tri-naphthyl-carbinol OgiH^O i.e, 
(G,oH,),G.OH. Formed from naphthalene, 
G(N02)Gla, and AKB,, the product being boiled 
with water (Elbe, JB. 16, 1276). Grystalline 
powder (from acetone), melting below 278® ; v. 
sol. benzene, si. sol. etner, almost insol. alcohol. 

(a)-NAPHTHyL-CAEBINYLAMINE 0.,H„N 
t.e. 0„Hj.GH,NHy Menaphthylamine* Naph~ 
thobensylamine. (292®). Formed, together with 
8 -di-naphthyl-ethane, by reducing the amide of 
thionaphthoic acid in alcohc^c solution with 
zinc and HGlAq (Hofmann, JB. 1, 101; Bam- 
berger a. Lodter, B. 21, 266). Gaustic liquid, 
absorbing 00^ from the ^ air. Bedoced in aloo> 
holio solution by Na to the tetrahydride.— 
B'HGl : long neetfes, si. lol. water.— B'JaLP(Cn,t 
crystalline pp. - B'ENO, : prisms [148*o®J. 





TatTfthydtiat 0,«H,.CHj.NHr ’ (^0°)«t 722 
mm. Obtained by reducing the xiitrlle ol (a), 
napbtboio acid 0,3,.0N in alcobolio solution 
by sodium (Bamberger a. Lodter, B. 20, 1707).— 
B'llOl: white needles, v. e. sol. hot water.— 
B'jELf tOl, '.'yellow needles, si. sol. cold water. — 
B'CsHs(KO.),OH: needles, y. sol. hot water. 

(j3)-Naphthyl.carbin^lamlue O.oHj.CHjNHa. 
[60^. Formed from the amide of thio-(i3) -naph- 
thoic acid C,pH,.OS.NH2 by treating its alcoholic 
solution with zinc and HGi at 35° (Bamberger a. 
liodter, B. 21, 1117). Prisms, si. sol. cold water, 
V. sol. alcohol. It is a powerful bas^, ppg. the 
hydroxides from solutions of salts of copper, 
sine, and lead. 

Salts.— B^HCl. [260°-270°]. Prisms, v. 
sol. alcohol and water, insol. ether. — B'^H^PtCl^: 
yellow needles. — B'0gH2(0H)(N02)| : golden- 
yellow needles, y. sol. hot water. 

Tetrahydride 0,,H„.01^NH2. (270® corj at 
729 mm. Formed by adding sodium to a hot 
alcoholic solution of (i8)-naphthonitrila -^Bam- 
berger a. Boekmann, B. 20, 1711). Yields an 
acetyl derivative [65®] (Bamberger a. Helwig, B. 
22, 1916). Carbon disulphide reacts forming 
C„H„OH2.NH.CS.SHNH2.CH2.0,oH„ [128°], 
which on boiling with alcohol gives rise to 
CS(NH.CH20 ,oH,) 2 [143®].— B'HCl. [229°]. 
Needles, v. sol. water and alcohol. With potas- 
sium oyanate it gives CO(NH.GH20, <,117)2 [226®] 
and CO(NH2)(NHCH2 C,oH,) [135®].-B'2H2PtCl,. 
Needles. — ^B'HjCOg : white needles. — B'3H2S04. 
Prisms, y. e. sol. water. — B'0<,H2{N02)8(0H). 
Yellow prisms, si. sol. water. 

DI-NAPHTHYL-TKI-CHLOBO-ETHANE v, 
Tbi-chloko-di-maputuyl-bthane. 


(o).NAPHTHYL.CyANAMIDE C.pH.NH.CN. 

S )3®]. Formed by heating a solution of oxy- 
-naphthyl-thio-urea CmHjNH.CS.NH.OII (Tie- 
mann, B. 22, 1940). 

Di-(o)-naphthyl-cyaiianiide C^iHnN, i.e* 
H7C,9.N iCiN.CipH,. l)i-(a) -naj/hthyl-carbimide. 
Oarbo-di-(a)~naphthyl-imide. [94"]. Obtained 
by adding HgO to a boiling solution of di-(a)- 
naphthyl-thio-urea in dry benzene ; the yield 
being 0. 30 p.o. of the theoretical (Huhn, B. 19, 
2406). Large prisms. Y. sol. benzene, si. sol. 
cold ether and petroleum-ether. By heating 
with dilute alcohol it is converted into di-(a)- 
naphthvl-urea. HjS passed into the boiling so- 
lution in dry benzene converts it into di-(a)- 
uaphthyl-thio'urea. Heated with OS, at 200® it 
yields (a) -naphthy 1-thiocarbimide. 

Di- (jS) -naphthy 1-cyanamide 
H,Gi 9 .N ;C;N.O,oH,. Di-{3ynaphthyl<arhimide, 
[146®]. Obtained by adding HgO to a boiling 
solution of di-(i3)-naphthyl-thio-urea in dry beiys- 
ene ; the yield being 86 p.o. of the theoretical 
(Huhn, B. 19, 2406). White granular crystals. 
V. sol. hot benzene, si. sol. ether and petroleum- 


ether. By boiling with dilute alcohol it is con- 
verted into di-(/8l -naphthyl-urea. If H^S is 
passed into its solution in dry boiling cumene, 
di-(fi)-naphthyl-thio-urea is regenerated. With 
CS,'at 200® it yields (i8)-naphthyl-thio-carbimide. 

(o) . NAPHTHYL - OYANATE 0,oH,N:CO. 
(270®). Formed in small quantity by beating 
di-naphthyl-urea with P,0*, and in larger quan- 
tity by the like treatment of naphthyl-carbamie 
ether (Halit Pr. 9. 866 ; Hohnann, Pr, 19, 108; 
C. i?. 47, 425). Pungent liquid. With oxy-azo- 


benzene it forms 0,H,.N,.0A0.00.NH0|.H, 
[149®r (Goldschmidt a. Bosell, B. 28, 492). 
NAPHTHYL CYANIDE t;. Nitbilb ov xapb- 

THOIO ACID. 

naphthyl GY ANUBIC ACID v. Cyanuric 

acid in the article Cyanic acids. 

TBI-NAPHTHYL-CYANUBATES 
(OioH7)aC3U20a. Formed from cyanuric chloride 
and sodium-naphthyl dis solved in naphthol (Otto, 
B. 20, 2239). The (a)- compound decomposes 
between 160® and 226®, the (3)- compound begins 
to decompose at 220®. Botn are powders, si 
sol. hot water and alcohol, m. sol. benzene. 
NAPHTNYLENE-ACETAMIDINE v. Naph- 

TBTLBNB-ETUBNYL-AMTDINE. 

0-NAPHTHYLENE-DIAMINE 0,oH,.N, %,$. 

0 ,oH<,(NI ^)2 [1:2]. Di-amido-naphthalene, 

Amido-naphthylamine, Mol. w. 168. [95®]. 

Formation.^l. By reduction of ji-sulpho* 
bonz6ne-azo-(iB).naphthylamine with tin^ and 
HCl(GrieB8, B. 16, 2193; Witt, B. 21, 3482).— 
2. By reduction of benzene-azo-(i3)'naphthyl- 
amine, of (j8)-naphtbalene-azo-(j8) -naphthyl- 
amine, of the dioxim of (3) -naphthoquinone, of 
(2,l)-nitro-(o)-naphthylamine, or of (1, 2)-nitro- 
(3)-naphthylammo (Lawson, B. 18, 800, 2423 ; 
Leuckart, B. 19, 174 ; Lellmann a. Remy, B. 19, 
803 ; Bamberger a. Schieffelin, B. 22, 1376). 

Properties . — Silvery trimotrio plates (from 
hot water), si. sol. water, sol. alcohol and ether. 
Its ethereal solution quickly turns brown. FeOl, 
colours its solution green. 

Reactions.— 1. Phenanthraquinone 3riolda 
naphthophenanthrazine which forms yellowish- 
white crystals giving a scarlet solution in H38O4. 
2. Phenyl cyanate in benzene solution reacts 
forming C.H.NH.CO.NH.O.oH^NH, [335®] and 
(0,H,.NH.CO^NIT),C,oH,.— 3. Phenyl thiocarb- 
imide unites forming (CgH4NH.CS.NH)3C,oHg 
[356°-360®].— 4. On heating with excess of oil 
of mustard in alcoholic solution it yields, in like 
manner, silky needles of OioHo(NH.CS.NHC ,Hj)j, 
which decompose at 170°-200® intonaphthylene- 
thio-urea and di-tfllyl-thio-urea (Lellmann, B. 
19, 808). — 6. An alcoholic solution of benzil 
reacts forming di-phenyl-naphthoquinoxaline 

^-^•<15:00^ [148“] (Leuckart, B. 19. 174>. 
6. o-Aldehydo-bcmoic acid CHO.CaH^.COjjH 
forms 0 i 3H<,<^^^0.0<,H4.C03H, which decom- 
poses at 280® (Bistrezyeki, B. 23, 1044). 

Salts.— B^HjCla. [90®]. Prisms or plates, 
y, sol. water. — B'^H.^SO, : white plates, si. sol. 
water. — Pier ate: nearly insoluble powder. 

Acetyl derivative C,oH3(NHAo)3. [234®]. 
White needles. • 

Propionyl derivative 0 ,oHb(NH 03H,0), 
[192®]. Formed from the base and propionic 
anhydride. Prisms (from alcohol), insol. ether. 

Bensqyl derivative 0,oH4(NHBz),. [291®]. 
Plates, sL sol. alcohol and HOAo (Hinsberg, A. 
254, 266). 

ar-Tetrahydride 4.#. 

•» 

^1 mm. Formed, together with a smaller quan- 
tity of the alioyclio isomeride, by reducing naph- 
thylene-o-diamine with sodium (Bamberger a. 
SohieHelin, B. 22, 1877). Needles, y. sol. alcohol, 
ether, and hot water. Beduoes AgNOf Gives 

‘ 1 1 
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ft red oolong with cold aqueous FeClj. KM11O4 
oxidises it to adipic acid. 

Salts. [O.260®]. Tables, y. sol. 
water.— B"2HNO,. [201®]. Plates, m. sol. water. 

Acetyl derivative of the tetrahydride 
0,<,H,(NHAo),. [246°]. Needles, y. e. sol. al- 
cohol, si. sol. ether and cold water. , 
ac^Tetrahydride 

QH;OH.C.CH(NH2).QH(NIIa)^ Formed as above 
CH:CH.C.CH2 CHa 

(B. a. S.). Its hydrochloride and platinochloridei 
crystallise in needles. 

Haphtlxylene-p-diamine 0,oH^(NHj), [1:4]. 
[120«](G.); ' 

Formation.— \* By reduction of naphthalene- 
azo-(a)-naphthylamine by tin and HCl (Perkin, 
0. J. 18, 173 ; A. 137, 35U ; Friedliindtr, B, 22, 

5371 2. By reduction of j)-sulpho-benzene-azo- 

(al-nftpUthylamine with tin and HCl (Griess, B. 
16,2192).— 3. By reduction of (a)-nitro-(a)-naph. 
thylamine (Liebennann, A. 183, 238).— 4. By 

boilingbenzene.azo-(a)-naphthylaraine with zinc- 

dust and water (Bamberger a. Schieffelin, B. 22, 

IS81). , . „ , 

Proper<te3.— Colourless prisms or needles, si. 
sol. water, sol. alcohol and ether. Yields (a)- 
naphthoquinone on oxidation with FeCl,. 

Salts. — B^HaClat white soluble four-sided 
* plates, nearly insol. HClAq. — B^HaSO^ ; needles. 
Mono-acetyl derivative 
C,«H4(NHa)(NHAc). Formed by reducing the 
ftcetyl derivative of (o)-nitro-naph thylamine with 
tin and HCl (Liebennann).— B"HC1 : long 
needles.-B"aH.,Cr.,0,.-B"C A(NOa),OH : yel- 

low needles. 

Di-acetyl derivative 0„Ha(NHAo)2. 
[206°]. Formed from the base or its mono- 
acetyl derivative and kefl (Kleemann, B. 10, 
834 ; B. a. S.). Needles, si. sol. alcohol, nearly 
insol. water and ether. 

Mono-bemoyl derivative 
O..H,.(NH.,)(NHBz). [186°]. Formed by re- 

dioing 0,oH«(NO.J(NHBz) (^Ibell, £.208, 326).- 
Needles. -B"HCl.-B"HNO,. -B^H^SO^. 

. r, 7 i gHa.CH,.C.C(NH.J;CH 
ar-Te trah^ydrtde cH^.cHa.C.C(NHa):CH* 

<The sole product of the reduction of |>-naphthyl- 
ene-diamine by sodium (Bamberger a. Schieffe- 
lin, B. 22, 1382). Needles, resinified on exposure 
to air. Yields adipic acid on oxidation with 
KMn04.— B^'H-aCla; crystalline powder. 

Acetyl derivative of the tetrahydride 
0,4 H,o(NHAc),. [285°]. Needles, v. si. sol, cold 

water, m. sol. boiling alcohol. Beduces ammo- 
niaoal AgNO,. FeCl, colours a solution of its 

hydrochloride green, changing to bro^ra. 

Peri-naphthylene-diamine 0|4H4(NHj)j[l:l j. 

Formation. — 1. By reduction of |7«ri-di-nitro- 
naphthalene with iodide of phosphorus and 
water (De Aguiar, B. 3, 27 ; 7, 807 ; ©eilstein a. 
Kuhlberg, A. 169, 90 ; Ladenburg, B. 3, 1661).— 
2. By reducing di-nitro-(a)-naphthoic acid [266 ] 
with tin and HCl (Ekstrand, B. 20, 1853; J.pr. 
[21 38, 263).— 3. By the action of ammonia on 
peri-di-oiy-n»phauaen*at 160»-a00’(Etdi“*on, 
A. 247 863)* 

Pfopsf^MS.— Needles (from dflute alcohol), 
m. sol. water. Gives a reddish-brown colour 
and pp. with PeCl|. NaNO, added to a solution 
Of the sulphate ppts. red ne^es of the azinude. 


By thft diazo- reaction it yields di*chloro« 
naphthalene [84°]. Benzoic aldehyde forms 

(Hinsberg. B. 22, 861). 

Phenanthraquinone does not yield an azino. 
Oxalic ether at 100° yields OuH^NjOa, crys- 
tallising from chloroform in red needles, car- 
bonised at 195° (Aguiar)'’. 

Salts.— B''H,C4 [0. 280°]. Small plates.— 

B'^HA.-B''H.,S04.-B"H,C5,04. ^ , 

(1,4') -Naphthylene-diamine 0,oHa(NH.J| 
[1:4']. [190°]. Formed by reducing the corre- 
sponding dl-nitro-naphthalene in alcoholic solu- 
tion with tin and HCl (Erdmann, A. 247, 361; 
cf. Zinin, A. 62, 362; 85, 829; Hollemann, Z. 
[2] 1, 665 ; De Aguiar, B. 8, 83 ; 7, 307). Formed 
also by heating the corresponding di-oxy-naph- 
thalene with ammonia at 150°~180°, and finally 
at 250°-300° (E.). Thin white needles, which 
may be sublimed, si. sol. cold water, v.^ sol. 
alcohqh FeClg colours its solution bluish- violet. 
Converted by the diazo- reaction into di-chloro- 
naphthalene [107°]. — B^H^Clj- — B' H.^^* 
B^aSO*.— B"H2Ca04. „ 

^ , . .. QHiCH C.CH(NHa).CH, 

Tetrahydride 5h:C(NH.,).C-CH, CH,* 

[77°]. (264°) at 60 mm. Formed by the action 
of sodium on a solution of the base in isoamyl 
• alcohol (Bamberger a. Hoskyns-Abrahall, B. 22, 
914). Prisms (from ether) or needles (from 
ligroin), si. sol. hot water, v. sol. alcohol. FeClj 
gives a deep reddish-brown colour in its hot 
solution, but no colour in the cold. Boiling 
K^CrjO, gives a claret-colour. Gives off NH, 
when heated. This base can be separated into 
dextro- and laevo-rotatory varieties by crystalli- 
sation of the bitartrate, for on adding a crystal 
of dextro-rotatory coniine tartrate, the laevo- 
rotatory tetrahydro-naphthylene-diamino tar- 
trate crystallises out, while the mother-liquor 
deposits the dextro-rotatory compound after long 
standing (Bamberger, B. 23, 291). The rotatory 
powers of the two hydrochlorides, [ci]d arc 
-7° 80' and -»-8° 9' respectively. Beactums. 
1. Nitrous acid at 0° forms a diazo- com- 
pound which when boiled with water yields 

ci:- 

tive of which crystallises in needles [162°] 

. T, nn ncA\ o TV.' 


(Bamberger a. Bammann, B. 22, 960).— 2. Di- 
azotisation and reduction by SnCl2 and HCl yields 

. . gH:CH 4^.0H(NH2);gH2 

the hydrazine cH:C(N2H,). 0 

8. A dilute ethereal solution of 08, forma 
C,„H,o(NH 2 ).NH,S.CS.NH.C,oH,oNH 2 [146°]. 
alioyclio amidogen entering into reaction. By 
tteatment with PbO this substance is converted 
into the urea CO(NH.C,o*H,..NH 2).,. Boiling with 
alcohol yields CS(NH.O|oH,o.NH.J, [165°]. — 4. 
A” warm alcoholic solution of CSj forms 

[176% both mi- 

dogens taking part in the reaction. Salts. 
B"H,C1- : trimetrio prisms, aibic *■ •674:1: *^6, v. 
sol. water, v. si. sol. alcohol. — B"H.2PtCl^,ftq: 
prisms. — B"JB[,PtCl, ; crystalline soUd, — 
B"HB04 2aq: triolinio prisms. Acetyl deri- 
vative aoH,o(NHAc),, [262° cor.]. Prisms 
(from alcohol), sol. ether, lu. soL 

(2,2').Haphthylene.dlaiiiliieO»^,(NHJ,f2;ai. 

[169®] (B. ft. S.) ; [161®] (L.). I^ormed by heal- 
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Ing the ooiresponding dl-oxy-naphthalene [166°] 
of Ebert and Merz with ammoniacal CaOl.^ at 265° 
(Lange, £.21, Ref. 839 ; Bamberger a. Sohieffelin, 
jB. 22, 1384). Plates (from water), y. sol. boiling 
water, alcohol, and ether. 

(2,3')-Naphthylene - diamine 0,oH«(NH.^)^. 
[218°]. Formed from di-oxy-naphthalene [213°], 
by heating with ammonia and NH^Ol at 200°- 
260° (Lange, B, 21, Ref. 839). Its salts are 
more soluble than those of the (2,2')-isomeride. 

tn-Naphthyleno-diamine C,gH„(NH8)a [1:3]., jj 
Obtained by reducing di-nitro-naphthalene [144°] ^ 
with tin and HCl (Urban, £. 20, 073). A solu- 
tion of its hydrochloride is coloured yellow by 
nitrous acid. — B' H^Cl,; y. e. sol. water, m. sol. 
alcohol, insol. ether. 

Acetyl derivative 0,oH„(NHAo)2. [166°]. 
Prisms, v. sol. benzene. 

Dinaphthylene-amine O^oHisN i.e. 

(?) [169° cor.]. Formed by’heat- 

ing (S/3)-dioxy-dinaphthylwith ammoni^cal-zino 
chloride (Walder, B. 16, 2173). White trimetrio 
plates or needles. V. sol. ether, benzone, or 
acetone, insol. dilute acids. 

Picric acid compound 
C.,oH„N 2(0,H2(N0J,0H) : [219° cor.] : blue- 
black needles. 

Acetyl derivative OjoHjjNAc. [144° 
uncor.] ; fine white needles, y. sol. ether, less 
sol. alcohol. 

Tri-naphthyl ene-diamine 03aH,8N2 i.c. 
(C,oH«),N, (?h Formed by heating a mixture of 
naphthylamine, naphthylamine hydrochloride, 
and nitro-naphthalene in molecular proportions 
for 3 hours at 190°- 220° (Salzmann a. Wichel- 
haus, B, 9, 1107). Amorphous blue-black pow- 
der (containing aq), insol. water and ether, 
forming a red solution in warm benzene. Begins 
to decompose at 180°. — B'HGl : amorphous 
violet powder. 

Beferences. — Bromo-, Di-ohloro-, and 

Etubnyl-naphthylene-diaminb. 

o - NAPHTHYLENE . DIAMINE . < a’ - SUL- 
PHONIC ACID 

>C(NH.J ;C(NHJ 

0„H„N,SOa t.e. I .Formed, 

^C(SO,H);CH 

together with benzidine, oy reduction of Congo - 
red. Not isolated (Witt, B. 19, 1719). 

o-Naphthylene-diamine * jS '-salpnonio acid 

Obtained by 

reducing * gold- brown,’ an azo-dye obtained from 
Brdnner’s (/3) -naphthylamine sulphonic acid, 
and diazobenzene (Witt, B. 21,3484). Yellowish- 
white crystals (from alcohol or ether), v. sUsol. 
water. Quickly turifs brown in air. EgFeCy, 
turns its solution first brown, then yellow. FeCls 
colours its aqueous solution dirty-green. Dhen- 
anthraquinone bisulphite yields, in presence of 
NaOAc and HOAo, naphthopheuanthrazine sul- 

S honic acid, which dissolves in H.3SO4 with red- 
ish-violet colour, and which is converted by 
, potash-fusion in|o a eurhodol, forming in HaSO. 
a solution coloured a pure ultramarine, turned 
cherry -red by water. Naphthylene-diamine * a’-*| 
sulphonic acid acts in i^e same way, but the 
compound formed by phenanthraquinone dis- 
solves in H^SOj with bluish-violet colour, and 
tbs cnrhodoLwith indigo-blue colour, the sul- 


phate beiofg ppd. as a crimson crystalline 
powuer. 

o-Naphthylene-diamine (7)-snlphonio acid 

CH:CH g.C(NHJ:g(NHy 
CH:C(SO,H).C.CH=-=05 * 

duction of azo- dyes prepared from (3) -naphthyl- 
amine ('^-sulphonic acid (of Dahl) (Witt, B, 21, 
3486). Plates, si. sol. water (more soluble than 
the * 3 ’- isomerido). FeClj colours its solution 
emerald-green. The corresponding azines are 
rendered violet by H-^SO,, becoming orange qn 
dilution. The eurhodol gives a dark-violet so- 
lafion in becoming cherry -red on dilution, 

the eurhcAlol sulphate being deposited in dirty- 
red flakes. 

o-Naphthylene diamine (S).Balphonlo acid 
SO^H.C^ CH.g.C(NH,):g(NH, hrr 

CH:CH.C.CH=1CII * Ohiamed by 

reducing azo- dyes prepared from (3)-naphthyl- 
amine (8).8ulphonio acid (W.). Gre^ ^wder, 
more soluble in water than the * 3 *- isomeride. 
Occurs also in a gelatinous (? hydrated) condi- 
tion, V. e. sol. water. It resembles the ‘ 3 *- iso- 
meride in its reactions with FeCla, with EgFeCy,,' 
and with phenanthraquinone. 

o-Naphthylene-diamine * a ’-disulphonio acid 
0,oH,fNaj,(SO,H)3 [1:2:1' or 4':3']. Obtained 
by reducing benzene-azo-(3)-naphthylamine‘a*- 
disulphonic acid formed from (3) -naphthylamine 
B disulphonic acid (Witt, £. 21, 3487).- NaHA": 
sandy crystalline powder, v. sol. water, forming a 
solution with green fluorescence. FeCla gives a 
green colour. Yields lemon-yellow sodium naph- 
tho-phenanthrazine disulphonate, which forms 
a bluish-magenta solution in H.^SO,. The eu- 
rhodol yields a deep greenish-blue solution in 
H2SO4, becoming claret-red on dilution. 

Naphthylene-diamine disulphonic acid 
0 ,oH 4(NH2)2(SO,H)2. Formed by reducing di- 
nitro-naphthalene disulphonic acid (Aldn, Bn. 3, 
1026).— EHA" Saq*; needles, m. sol. hot water.— 
Ba(HA")2 6aq. 

NAFHTHYLENE-BENZAMIDINE v, Benz* 

ENYL-NAPnXIIYnEins-AMIDINE. 

NAPHTHTLENE-ETHENYL-AMIDINE 
C,:;a,.N, i.e. [9:3] C,A<^®>C.OH.. [168°]. 

Formed by the action of cold cone, alcoholic 
HCl upon (3)-naphthyl-ethyl-nitro8amine 
(Fischer a. Hepp, B. 20, 1248). Nodules (from 
v/ater). Crystallises from methyl alcohol in 
prisms (containing MeOH) [75°J. 81. sol. hot 
water.— B'HCl ^aq : colourless needles, si. sol. 
water, m. sol. alcohol. — B'^H-PtCl, 3aq. — 
B'H^SO*.— B'C.H.2(N02)30H ; needles. 

Naphthylene-ethenyl-amidine 

[1:2] C,9H,<^j^^^CMe. Formed from the acetyl 

derivative of nitro- (3) -naphthylamine by reduc- 
tion with tin and HCl (Liebermann a. Jacobson, 
.4*211, 67). Formed also by the action of cold 
alcoholic HCl on (3)-naphthyl.ethyl-amine 
(Fischer a. Hepp, B, 20, 2472). — B’HCl 2aq : 
needles, v. sol. water. 

NAPHTHYLSNE-ETHYL-DIAMINE 
0,oH,(NH2)(NHEt) [1:4], Formed by reducing 
nitroBo-(a)-naphthyl-ethyl amine with SnCl, 
(Koch, A. 243, 312). The free base is unstable. 
It yields (a)-naphthoquinone on oxidation.— 
B"^C1^ [162°]. PIate8.--B"20A(NOJ,OH. 
Needles, si. sol. water and alcohol. 

Ii2 


fl80°]. 
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n|^*Rnw (^)‘ by th# 

action of ohloroforin and aqaeous NaOH on (8)- 
naphUiol (Bousseau, ^ , Ch, [5] 28, 151). Small 
crystals, insol. water and alkalis, v. si. soL alco- 
hol, HOAc, and chloroform, m. sol. ether. 

Beaciions, — 1. Chromio acid mixtilre yields 
crystalline CziHj^O [188®].--2. Bed-hot soda-Ztme 
forms dinaphthyl [187®].— 3. Fuming hydro- 
chloric acid (16 pts.) at 160® forms C2aH,4Gip 3aq 
crystallising in red needles.— 4. With fuming 
hydrohromic add it forms the corresponding | 
C.j2H,4Br,0 8aq crystallising in lustrcus green I 
plates; whence alcoholic ammonia produces ' 
^nBi2(0H)(NH2) crystallising from benzene in i 
needles and forming the crystalline salts^p'IljClai 
B'jHjPtCl,, and B'HjBrj. The compound 
0^,4Br30 8aq is oodverted hot HOAo into 
OnHi^rOHOAo crystallising m lustrous green 
tables and giving off HOAo at 100®.— 6. Bromine 
in CS, forms orange plates of OjtHisBrsO. — 
6. HIAq (S.G. 1*7) forms, on boiling, crystals of 
C^„I,0.— 7. Dilute nitric acid (S.G. 1*2) forms 
C|^,2(0H)(N03), which separates from HOAc as 
a red crystalline mass G2.^,.^(OH)(NOa)HOAo. 
Boiling dilute nitric acid forms red needles of 
Cja„(NO,), [190®].— 8. H,S04 (6 pts.) at 100® 
forms GrjH,2(0H)(S04H)H>S0,aq crystallising in 
red needles with golden lustre, and separating 
from HOAo as 0^,a(OH)(S04H)HOAo. 

Di*aceiyl derivative G^,2(OAo)2. 
[192*6®]. Needles, si. sol. alcohol, v. sol. O^H<. 

Anhydride CajHjjO. [198*6®]. Formed 
by heating ‘ dinaphthyleno-glycol * with PCI*. 
Formed also by the action of boiling alcohol on ’ 
the compounds Oy^„BrjO and Gj^HjaGlO (v. 
supra). Yellow needles (from benzene), almost 
insol. cold alcohol, v. sol. boiling benzene. 

. Yields on reduction a compound G.j2H,40. 

(a)-Dl.HAPHTHYL£NE KETONE OXIDE 

GsiHigO, i,e, 0,^4 <^^^G,oH 4. [240®]. Formed 

by boiling (a) -naphthyl ethyl carbonate (Bender, 
B, 18, 702). Yellow prisms, si. sol. alcohol. 

(/3)-l>iiLaphthylene-ketoiie-oxide (?) CaiHijO, 
f.e. [194®]. Formed, to- 

gether with (/3).naphthol, alcohol, and GO.^, by 
long boiling of di-(iB)-naphthyl-di-ethyl-ortho- 
carbonate (G|oH70)3:G:(OGaHj2; its formation 
is explained by assuming the intermediate for- 
mation, by molecular change, of (8)-naphthol- 
carboxylic ether G,QH0(OH)GO2Et, which by eli- 
mination of H.0 and di-ethyl-carbonate would 
give dinaphthylene-ketone-oxide. Thin colour- 
less prisms (from benzene). V. sL sol. alcohol 
(Bender, B. 19, 2267). 

NAFHTHTLENE MEBCAFTAN 0. AS, i,e. 
O.A(SH)- [181-1(0.)! [174°] (E.). (210Jat 
16 mm.). Prepared by reducing the ohlonde of 
naphthalene *a*-disulphonic acid with zinc-dust 
and H^SO^, and extracting the product with ether 
(Grosjean,B.28,2d70; Ebert,B.24,146). Pearly 
leaflets (from alcohol), v. si. sol. cold alcohql and 
ether. Its alcoholic solution gives a yellow pp.®| 
with lead acetate. Its alkaline solution is rapidly 
ozidised by air. 

Acetyl dsfiuaiivs. [110®]. Crystals. 

Benzoyl derivative^ [168®]. • 


NAF^mtTUSini - BX . MXTHn-BXAn 
C|A(NHJ(NMeJ [1:4]. Formed by reducing 
nitroso-napnthyl-di-meth^l-diamlne or benzene^ 
azo-dimethylnaphthylamme (Friedlfinder, B.21, 
8124). Liquid, m. soL hot water. 

Acetyl derivative 
[196®]. 

NAPHTEYLENE.(a)-NAFHTHYL.DIAinNE 
0,«H„N,i.e. [1:4] G, A(NHJ(NHG,oH,). Formed 
by reducing nitroso-di-(a)-naphthylamine with 
,SnGI^ and HGl (Wacker, A, 243, 803). Minute 
crystals (from benzene), v. sol. alcohol. 

NAPHTFYLENE . NAPHTHYL - BENZAX- 

NG,A 

IDINE 0„H, A is. CA G< \ • [168®]. 

N.u,oH, 

Formed by reducing benzoyl-nitro-di-(/3) -naph- 
thyl-amine with tin and HGl (Bis, B. 20, 2626). 
Slender needles (containing GA) [H^^* Bo^* 
alcohol and ether. 

N APHTHYLENE - DI - NAPHTHYL- BVLPR- 
IDEOXJ^BE G,A4»S0 f.e. G,oH,.O.G,A-S.O|oH,. 
[111®]. Formed in small quantity as a by- 
product in the preparation of (a) and (fll- 
naphtho-nitrile by distilling a mixture of (a)- 
and (3) -potassium naphthalene-sulphonate with 
potassium ferrocyanide (Ekstrand, B. 17, 2601 ; 
J.pr. [2] 38, 140). Long needles. By ^Gr,0, 
and acetic acid it is oxidised to a compound 
[162®). By heating with dilute HNO, at 130®- 
140® it yields a body G»H„NjSO. which crystal- 
lises from hot acetic acid in small yellow prisms 
[231® uncor.], nearly insoluble in alcohol and OS,. 
Br and I in OS, yield G,oH,;Br,SO [182®]. 

(a).l)INAFHTHYL£N£ OXIDE GJi„0 is. 

[182°]. Formed by distilling (c)- 

naphthol (1 pt.) with lead oxide (8 pts.h the 
yield being 7 p.o. (Enecht a. Unzeitig, n, 13, 
1724 ; A, 209, 134), and, together with naphthal- 
ene, by heating (a)-naphthol at 860®-400° 
(Merz a. Weith, B. 14, 195) or distilling it with 
an equivalent quantity of lime (Niederh&usorn, 
B. 15, 1121). Golourless needles, insol. water, 
si. sol. alcohol, y. sol. ether. 

Picric acid compound 
0«,H„0 2GA(N0J,0H. [173®]. Bed needles. 

(/3)-Dmaphthylene oxide G-^H^O. [166®] 

(K. a. U.) ; [167®] (W.) ; [161®] (M. a. W.). V.D. 
9*05 (obs.). Formed by distilling (fl)-naphthol 
(1 pt.) with PbO (8 pts.) (E. a. U.). Formed also 
by passing a current of air into boiling {$)• 
naphthol (Merz a. Weith, B. 14, 200) and by 
heating di-oxy-(fl) -dinaphthyl (1 pt.) with 
ZnCl, (4 pts.) for 6 hours at 270® (Walder, B. 
15, 2171). Silvery plates, insol. water, si. sol. 
alcohol, y. sol. ether. 

Picric acid compc^ind 
G,oH„0 2GA(^OJ|OH. Bed needles, y. sol. hot 
benzene. 

Bfl/sreiicss.— D i-bbomo- and Di-culobo- ni- 

KAPUTnYLBNB OXIDE. 

(a).DINAFHTHYLENE.0XIDE 8DLFH0N10 
ACID GmHs(SO AiO* Prepared by sulphonating 
(tt)-dinaphthylene-ozide.— A'^^Ba, 2aq : needles, 
sparingly soluble in water with a beautiful blue* 
fluorescence (Enecht a. Unzeitig, B. 18, 1726). 

(3) - DIN APHTHYLENE - OXIDE . TSTEA - 
8DLFH0NXG AOIB OMHg(SOAtO- Prepared 
by sulphonating (3)-diiiaphthyleiie*oSidib .f* 
A*'Ba,2aq: tables (K. a. U.lr.^ 
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BIHA?HTKTUtine.PHBm-AlIIllhl •. 

pHBOTft -PPmH THTOJiinl-AmiH. 

VAPHTHTIBra SlSTOPHOOnrAHIBB 
0, A(SON)- [78»J. Formed from 0„H,SJPb, 
almhol, ud oyanogen ohloride (Ebert a. sei- 
ner, B. 34, 146). Needles. 

(a6)-NAFHTHTUB8B-T0LAZIHE 

[1410). Formed by 

mixing aoetio acid solutiona, cooled to ot^ 
^^•naphthoquinone and tolylqpe-o-diamine 
(HinBberg, B. 18, 1229). Distils without decom- 
position at a high temperature. Yellowish crys- 
tals. V. Bol. alcohol, acetic acid, and benzene, 
insol. water. Dissolves in strong HOI with a 
brownish-red colour. 

DI-NAPHTHTLEKS-DI-THIO-DMIBEA 

Oc«okydrideCS<®|;0>g*;Ng>OS.6l76“]. 

Formed by boiling the tetrahydride.at (1,4')- 
naphthylene-diamine with GSj and alcohol 
(Bamberger a. Bammann, B. 22, 951). Crystal- 
line powde r, v. s ol, alcohol. 

KAPHTHYIENE-TOEA 0„H.Na0 1.«. 

[c. 880°]. Formed from 

naphthylene-diamine and GOCl, in toluene at 
100° (Hartmann, B. 23, 1048). 

B -DI-NAPHTHYL-ETHANE U. 

-0^.. [160°]. ^Formed, together with 
(a)-naphtnyl-oarbinylamine, by reducing the 
amide of thio- (a) -naphthoic acid in alcoholic 
solution with zinc-dust and HClAq (Bamberger, 
B. 21, 54). Hexagonal plates, v. sol. chloroform 
and betizene, m. sol. ether, si. sol. alcohol. The 
alcoholic solution exhibits greenish-blue fluor- I 
escence.' 

(/3i3)-Dl-naphthyl-ethaneC,oH,.GHa.Gn3.C,„Hy 
[253°]. Formed, in like manner, from thio-(3)- 
naphthoic amide (B.). Plates, v. sol. not 
chloroform and benzene, si. sol. ether and al- 
cohol. Its solutions fluoresce bluish-violet. 
B«/srsnce«.— T ri-chlobo- and Tiu-chloro- 

»MTB1-N1TB 0-DI.K APHTHYL-KTHANE. 

NAPHTHYL ETHER v. Di-kaphthyl 
oxmv. 

(a).NAPHTHYl.ETHYL.AMINE 0„H„N t.e. 
0,oH,.NHEt. Ethyl-naphthylamine. (303° i.V.) 
at 723 mm. (Bamberger a. Helwig, B. 22, 1312). 
Formed by cohobating naphthylamine with 
EtBr (Limprioht, A. 99, 117 ; Schiff, A. 101,90). 
Obtained also by reducing 0,oH,.NH.CS.CHa with 
zinc-dust and HOlAq (Bemthsen a. Trompetter, 
B. 11, 1756). Golourless crystals, becoming 
diohroic (steel blue and brown-red) in light. 
Forms a nitrosa^ne, which, in cdhtact 
with alcoholic HOl, changes to the isomeric 

nitroso-derivative [188°] (Kock, 

A.248,810).~B'H01. [198°] .—B'^^tOl,; yellow 
prisms.-— B'HBr.-~-B'Hl : four-sided prisms. 

(8).Naphthyl - ethyl - amine 0„H,.NHBt. 
(805°) at 716 mm. Oil (Henriques, B. 17, 2668 ; 
Bamberger a. ISflller, B. 22, 1297). Yields a red 
d^e with diazotised sulphanUic acid. FeCl| 
gives no colour in the cold, a greenish-brown 
ooloor in warm solutions. fi^OrsO, and H^SO, 
mve a brown colour and pp.*>B'fiOL [286°]. 
Plates, sLscL cold water. ^ 


m 

Orytftals. Converted by alcoholic hydrogen 
ohloride at 5° into nitroso-naphthyl-ethyl-aminc 

[108“]. Grew 

prisms (from benzene) (Fischer a. Hepp, B. 20, 
1248,2471). 

(a)-Naphthyl.di. ethyl -amine 0,«HyNEt. 
(291°). S*G. 1*006. Formed by heating (a)- 
naphthylamine (10 g.) with EtBr (16 g.) and al- 
cohol or NaOHAq at 120° (B. E. Smith, 0. J, 41, 
180; Friedlander, B. 21, 3129). Formed also by 
heating (cO-naphthylaraine hydrochloride with 
alcohol. Oil, v. sol. alcohol and ether. Forms 
a nitrosd- derivative G,„HJNO)NEt, [165°],— 
B'HCl: silky plates, v. sol. hot water. — 
B'aHaPtGlj: golden-yellow plates.— Sulphate: 
thick ptisms. 

Ethylo-iodide OjoHyNEt,!. [100°]. Gubes. 
Eihylo-bromide C„>H,.NEt,Bi‘ .Tables 
(from water). ' ' 

(8)-Naphthyl-di-ethyl-ainine C,oH,.NEt;j. 
(316° i.V .) at 717 mm. Oil (Bamberger a. William- 
son, B. 22, 1760). Yields (/3) -naphthylamine on 
heating with lime.— B'HCl. [176°]. Tables or 
needles, v. e. sol. water. — B'jH^PtCl,. [96°]. 

Di-(i8).naphthyl-ethyl.ainine (0,oH,)jNEtJ 
[231°]. From di-(i8)-naphthylamine and EtI at 
150° (Ris, B. 20, 2619). Needles, m. sol. cold 
alcohol, insol. petroleum-ether. 

(a).NAPHTHYL-ETHYL.AMINE TETRA- 

HYDEIDE 0„H„N i... 

(287° i.V.) at 717 mm. Formed by adding so* 
dium to a solution of naphthyl-ethyl-amine in 
isoamyl alcohol (Bamberger a. Helwig, B. 22, 
1312). Colourless liquid, si. sol. water, v. si. sol. 
NaOHAq, v. sol. alcohol. Reduces warm alco- 
holic AgNO^. Diazobenzene sulphonic acid yields 
an orange dye. FeClj added to a solution of its 
hydrochloride gives a claret colour, changing to 
greenish-yellow. Kfir.fi j and HjjSO^ give a 
dirty yellow pp. in the cold, but in warm solu- 
tions a red colgur, becoming greenish-brown; 
further addition of K^Cr^O^ppls. blue-black flakes. 
KMnO^ oxidises it to adipic pjid oxalic acids.— 
B'HCl. [118°], Prisms or needles, v, sol. water. 
— B'jjHjjPtClg. Plates, si. sol. cold water. • 
Nitrosamine C,oH,,(NEt.NO). Formed by 
adding NaNO^ to a solution of the base in HGlAq. 
Yellow oil, exhibiting Idebermann’s reaction. 
Tin and HClAq reconvert it into 0,flH,,(NEtH). 
When dissolved in alcoholic HGl it slowly 

changes to the isomeric 

crystallising in golden needles [119^. 

ar-(8) -N aphthyl-ethyl-amine tetrahydride 

at muun. 

Formed, together with the alicyclic isomeride, by 
reducing (|3) -naphthyl-ethyl-amine (16 g.)m iso- 
^myl atcohol with sodium (24 g.) (Bamberger a* 
Millie^, B. 22, 1304). Colourless oil, volatile 
with steam, v. sol. alcohol, v. si. sol. water, insol. 
NaOHAq. Smells like piperidine. FeCl,oolourfl 
a warm solution of its hydrochloride reddish- 
brdwn. KMn 04 oxidises it to adipio acid.— 
B'HOl. [173-6°]. Needles, V. sol. water, ppa.ae 
plates by addition of HCl.— B'2H2Pt01«. Needles. 
ac-(8)*Naphthyl-etbyl-a]nlne tetrahydxlde 

(a67*)«*784aiii. 8.0. 
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U *998. Formed as above a. M.). Colonllesa 
oil, id. Bol. water, very volatile with steam. FeCl, 
ooloors a warm solution of its hydroohloride 
reddish-brown. Reacts with diazobenzene nitrate, 
forming C,„H„.NEt.W,OeH5 [68®]. — B»HC1. 
[223‘6®]. Prisms (from water) or needles (from 
CHCls). Ppd. in plates by adding BOl to its 
aqueous solution. — B'HNO,. [184°]. Needles or 
plates, V. sol. hot water. —B'HNOj. [180°]. 

Needles.— B'jHjPtCl,. [204°]. Orange-yellow 
stellate crystals.— B'C bH,(NO,),OH. [183-6°]. 

Needles, v. sol. water and alcohol. * 

Acetyl derivative GjoHii.NEt^. (328° 
uncor.) at 718 mm. Oil. 

Nitrosamine 0,oH,j.NEt(NO). Yellow oil, 
V. si. sol. cold water. 

ilr^/3)-Napbthyl-di-etliyl-aminetetralLydridd 

cSSi-CH-CH®***- (298») at 709mm. Tho 
chief product of the reduction of 0,oH,NEt2 by 
sodium (Bamberger a. Williamson, B. 22, 1703). 
Liquid, si. sol. water. Yields a red dye with p- 
diazobenzene sulphonio acid. EMn04 oxidises 
it to adipic acid.— B'HOl: granules, v. e. sol. 
water. 

Ac-{$) -N aphthyl. di-ethyl-amine tetrahydride 

*“• 

sol. NaOIlAq. — B'H.^COj : white needles. — 
B'HCI : prisms, v. sol. water. 

(a).KAPHTHYL ETHYL CARBONATE 
C„n,A i.e. 0,oH;.OCO.OEt. [31°]. Obtained 
from (a)-naphthol and chloroformio ether 
(Bender, B, 13, 702; 19, 2266). Tables, sol. 
alcohol. By heating to boiling for some time it 
splits up into (a)-naphthol, n body Co,H,.P2 
[240°], which is probably a dinaphthylene-W 

tone-oxide 0, ®^cohol, and CO,. 

Di . (jS) • Naphthyl - di - ethyl • orthocarbonate 
(0,AO)rO:(OCA)r (298°-300°). Obtained by 
the action of chloroformic ether upon (/3)-naph- 
thol (Bender). White amorphous mass, melting 
with the heat of the hand. HCl at 260° decom- 
poses it into (i3)-naphthol, EtCl, and CO,. By 
loflg boiling it is decomposed into (/3)-naphthol, 
a body 0,)H,Af which is probably a di- 
naphthylene-ketone-oxide, alcohol, and CO,. 

(a) . NAPHTHYL - ETHYLENE C.Ao 
C„H,.CH:CH2. Formed by the action of Na^CO, 
on iS-bromo-a-naphthvl-propionic acid (Brandis, 
H. 22, 2168). Oil, smelling like styrene. Bromine 
in chloroform forms C,eH,.CHBr.CH,Br [168°]. 

References. — Di-chloro- and Di-chloro- 
TKTB4-»fTR0-DI-irAPnTnTL-ETHTL£NB. 

DI- (a)-NAPHTHYL.ETH7IEN£-DIAinNE 
ega^oN, t.«. C,H4 (NHO,oH,),. [ 127°]. Formed 
from naphthylamine and 0,H4Br, (Beuter, B. 8, 
28).-B"H,S04. « 

lH-(/9)-Naphth7l-ethylene*diainina * 
0A(NHC„,H,),. [163°] Jm.) ; [160°] (B.). 

Formed, together with di-(i37-naphthyl-pyrazine 

tetrahydride PM"]. by 

the action of ethylene bromide on (i3)-naphthyl- 


presence 


carbonate 


fMasohke, 0. 0. 1886, 824; Bischoff, B. 28, 
1686). Plates and needles; sL sol. etler, m« 
eol. absolute aloohoL 


l)I.(aVNAPHTHYL.STHTL£NE - Dl- OABB- 
AMIC ETHER C.^H„NA t.e. 
CA(N(C,oH,)-CO,Et),. [166°]. Forn^ed from 
OAiNHC, A)2 and 0100.^t (Reuter, B. 8, 25). 
Y. sol. alcohol. 

DI-(a).NAFHTHYL-ETHTLENE DIOXIDE 
0„H,A ♦•a* OA(^0,oB[j),. [126°]. Formed 
from (o)-naphthol, KOH, and C-H.Br, (Koelle, 

B. 13. 1956). Plates. 

Di-(3) -Naphthyl-ethylene dioxide 
•C ^(i^CioH,),. [217°]. Formed in like manner 
(E.). Plates^; si. sol. benzene and HO Ac, insol. 
water, alcohol, and ether. 

(j8)-NAPHTHYL-ETHYL-HYDRAZINE 

C, ,H,4N, i.e. 0,uHjNEt.NH2. Formed from 
(/3)-naphthyl.hydrazine and EtI in EtOH (Hauff, 
A. 258, 33). Yellow oil; v. sol. alcohol. Re- 
duces Fehling’s solution and HgO without form- 
ing a tetrazono. — B'HCI : plates. 

NAPHTHYL ETHYL OXIDE v. Ethyl ether 
of NaPIIL'UOL. 

NAPHTHYL - ETHYL - NITROSAMINE e. 

Nitrosg,mine of Naphthyl-ethyl-amine. 

NAPHTHYL-DI-ETHYL-PHOSPHINE 
Cj^H,,? i.e. OjoHjPEtj. (above 360°). Formed 
from C, pH, PCI, and ZnEt, (Kelbe, B. 11, 1501). 
Yellow oil. 

Ethylo-iodide 0,oHjPEtsI. [209°]. Colour- 
NAPHTHYL - OLYCOCOLL v. Naphthyl- 

AMIDO-ACETIC ACID. 

DI-NAPHTHYL-GLTCOL V. Di-naphthylene- 

GLYCOL. 

NAPHTHYL - OLYCOLLIC ACID v. Oxt- 

naphthyl-acetic acid. 

(«).naphthyl.olyoxylic acid o,,nA 

i.e. C,pH,.CO.CO.H. Naphthoylfomiic acid. 
[114°]. Obtained by saponification of its nitrile 
(Boessneck, B. 15, 8066 ; 16, 640), and by oxida- 
tion of (a) -naphthyl methyl ketone by KMn04 
I (Claus a. Feist, B. 19, 3181). Needles or plates; 

I m. sol. water, v. sol. alcohol and ether. Gives 
j a red colour on shaking with £[,804 and benzene 
‘ containing thiophene. Yields (a) -naphthoic acid 
[160°] on oxidation.— CaA',4^aq: v. sol. water. — 
AgA' : white pp., v. si. sol. water. 

Amide C,pH,.CO.CONH,. [161°]. Long 
white needles (from alcohol). 

Nitrile 0,pH,.CO.CN. Naphthoyl cyanide. 
[101°]. Formed by heating (a)-naphthoyl chloride 
with HgCl, at 100°. NeedleB. 

{$) Naphthyl-glyozylio acid 
C,pHj.CO.CO,H. [o. 76^. Formed by gentle oxi. 
dation of (/3)'Daphthyl methyl ketone by dilute 
EMn04 (Claus a. Tersteegen, J.pr. [2] 42, 618). 
Reduced by sodium-amalgam to a-oxy-naphthyl- 
acetic acid 0,pH,.CH(OH).(3O,H. 

NAPHTHYL-ODANIDINE 0„H,,N, U. 
NH:g(NH,).NHC,oH,. — W^CO,. Trimetric 
crystals; a:6:c» •666:1:1*270. — B'HCI. Tri. 
metric crystals (Hausbofer, J, 1882, 866). 

Di.(a).naphthyl.guaxiidine 0„H„N, t.s. 
NH:0(NH0,pH,),. Menaphthylamine. [o. 200°]. 
Formed by the action 6f gaseous oyanogoa 
chloride on (a)-naphthylamiDe*^(Perkm, C. J. 9, 
<8 ; A. 98, 238). Small white ne^les with bitter 
taste; nearly insol. water, si. sol. alcohol and 
ether. Cyanogen passed into its ethereal solu- 
tion forms a pale-yellow crystalline 

mass; insoL water, m. soL alcohol ana ether; 
decomposed by cold HClAg in 0 |,HmN,0,i 
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Irystallising in yellow soales p46^, wdideoom- 
posed by acids into oxalic acid and di-naphthyl- 
guanidine,— BHCl : amorphous ; v. sol. alcohol 
and ether, si. sol. water.— B'aELjPtCle. 

Tri-(a)-naphthyl-guanidine i.e. 

0,oH,N:0(NHO,oH,),. [178‘>]. Formed from 

(a)-naphthylamine and MeS-t^KOioH^) (NHOjoH,) 
[174°] (Evers, B. 21, 962). Flat needles ; insol. 
water, v. sol. alcohol. 

(jSl-NAPHTHYL-GXrANIDO.BENZOIC ACID 
C,«H„N,Oa t.e. 0,«H,.NH.C(NH).NH.0.H,C0,H. 
Formed by heating oyancarbimidamido-benzoio 
acid with excess of (0)-naphthylamine (Griess, 

B, 16, 838). Bmall crystalline spherules ; insol. 
ether, v. si. sol. hot water and hot alcohol. — 
HA'HOl ; sparingly soluble six-sided plates. 

(a).NAPHTHYL.HYDBAZINE i.«. 

C, «H,NH.NH,. [116°]. (203° at 20 mm.). 

Formed by making a paste of (a).naphthylamine 
and HClAq, adding NaNOj in the cold, filtering, 
and reducing with SnClj, the yield being 66 p.o. 
(Fischer, A. 232, 236). Plates; si. ^i. water, 
V. sol. other solvents. — B'HOl ; plates. — 
B',H.^S04 : plates. • 

Beactiona.—l. Acetone forms C,oH,N.^:OMe4 
[74°]. — 2. Pyruvic acid produces the acid 
C,„H,N.,H:CMe.C02H [169°], which forms the 
ether EtA' [100°] (Sohlieper, A, 239, 231).— 
3. Di-bromo-pyruvic acid forms the acid 
0,oH,N^:CH.O(N^O,oH,)CO^ [196°] (Nast- 
vogel, A. 248, 89).— 4. Aceto-acetic ether forms 
oxy - naphthyl - methyl - pyrazole 
[0.190°] (Knorr, B. 17, 651). 

Tetrahydridt Ob- 

taincd by treating a solution of the tetrahydride 
of (o)-naphthylamine hydrochloride (18 g.) with 
an equivalent quantity of NaNO^and dropping 
the mixture into a solution of SnClj (46 g.) dis- 
solved in HClAq at 0° (Bamberger a. Bordt, B. 
22, 630). Prisms (from boiling ligroi'n) ; si. sol. 
water. Reduces Fehling’s solution at 80°-40°. 

sets free nitrogen in the cold. — *‘B'HC1; 
silvery plates ; v. sol. water. 

(i8)-Naphthyl-hydrazine 0,oH,oN, t.«. 

[124°]. Formed in the same 
way as its (al-isomeride (Fischer, A, 232, 242). 
Plates, m. sol. water, v. sol. hot alcohol. Turns 
red in air. Its solution in cono. HOAc is ppd. 
by water. 

Jieactions,—!. Acetojie forms OioH,N.^:CM’ea 
[66°] (Sohlieper, A, 236, 174).— 2. Aldehyde 
yields 0,„H,N.^:CH.CH, [128°].-8. Phenyl- 
acetic aldehyde forms a crystalline hydrazide 
decomposing at 100° (Ince, A, 253, 40).— 4. Acc- 
tophenone forms a hydrazide crystallising in 
needles [o. 160°]. — 6. Acetyl-propionic* ether 
forms OpH^NaGa [t30°], the acid corresponding 
to which at 176° forms the anhydride 

[lin (Steohe, k. 242, 

868\.-_6.Pyruinc ocii in alcoholic solution yields 
0,ANaH:CMe.COaH [166°], which yields the 
ether EtA' [131°] (Schlieper, A. 236, 1761.— 7. 
Di-br<mo-pyrw>ic acid yields yellow needles of 
0.,H,NaH:CH.CO.C(OH).NjaO, JR ? insoluble in 
alkalis (Nastvogel, A, 248, 86). — 8. Aceto-acew 
ttlm forms [190°]. 

Salts.— needles or plates.— 
plates, sL soLhot water.-— nitrate: 

naj soloble 


(fi)-Naphthyl-thiocarbatat$ 
0,«H,‘NJBaHS.CS.NaHaO,JH,. [146°]. Plates. 

Acetyl derivative 0,oH,NH.NHAo. [166°] 
(Hauff, A. 263, 26) ; [167°] (Hillringhaus, B. 22, 
2657). Formed from (/3). naphthyl-hydrazine 
and HOAc or Ac^O. Needles (from alcohol), m. 
sol. hot water. Reduces Fehling’s solution. 

Benzoyl derivative OioRNH.NHBz. 
[165°]. Needles, insol. water, v. sol. hot alcohol. 

Di-henaoyl derivative OjoRNaBLBZj. 
[163°]. 

Di-(a) -naphthyl-hydrazine 0,oH,.NaR.CnH,. 
Hydrazo-naphthalene. [276°]. 

Preparation , — 1 pt. of azonaphthalene is 
finely suspended in a solution of 1^ pts. of 
NaOH in 160-170 pts. of alcohol, and the boiling 
mixtur(^s treated with zinc-dust till decolourised ; 
it is th^ poured into water containing NRHS 
and the pp. is dried and extracted with benzene, 
from which it crystallises on cooling. , ^ 

Properties , — Colourless plates. Sublimable. 
V. sol. alcohol, ether, and benzene, insol. water. 
By warming with HCl it is converted into a 
mixture of two isomeric di-amido-dinaphthyls 
(Nietzki a. Goll, B. 18, 3253). 

(1, 4) - NAPHTHYL - HYDRAZINE SDL- 
PHONICACID [1:4]C|oR(N^ 3).SO,H. Formed 
by reducing the diazo- compound of naphth ionic 
acid with stannous chloride (Erdmann, A. 247, 
333). Tufts of white needles, si. sol. hot water, 
m. sol. hot HClAq.— A'Na4aq: plates, si. sol. 
cold water. 

(l,4')-Nsphthyl-hydrazine sulphonio acid 
[1:4'] C,„H«(N,H3)S03H. Formed by reducing 
the diazo- compound of the (l,4')-naphthylamine 
sulphonio acid with SnCl^. Plates, m. sol. 
water, v. sol. HCl.— A'Na 3 Jaq : needles, si. sol. 
water. 

Pen-Naphthyl-hydrazine sulphonio acid 
[1:1'] C,oH„(N 2H,).S03H. Formed, in like man- 
ner, from (l,r)-naphthylamine sulphonio ac! 1. 
Small plates, si. sol. hot water.— A'K; needles, 
V. sol. hot water. — A'Na: plates, v. si. sol. 
water. ♦ 

(a)-NAPHTHYL.IMID0-DIACETI0 ACID 
C,oH,N(CH,.CO,H),. [133°]. •Formed by the ac- 
tion of chloro-acetio acid and Na.^CO, on (a)- 
naphthyl-amido-acetic acid (Bischoff, B. *23, 
2004). Colourless crystals, v. sol. alcohol. 

(a)-Napht hylamide ’ 

C,3H,N(CR.C03 H)(CR.CONHO,oHJ. [199°]. 
Crystals (from benzene-alcohol). 

Di-(a)-naphthylamide 
C,oH,N(CH,.CONHC,oH,)*. [202°]. Crystals, 
si. sol. ligroi’n. 

(/3) -Naphthyl -imido-diacetio acid C^H^NO.. 
[182°]. Formed by heating chloro-aoptio acid 
with (i3)- naphthyl -amido- acetic acid and 
Na^COjAq at 160° (B.). Crystals, sol. alcohol, si. 
sol. ether, insol. benzene. The solutions have a 
fcluislwviolet fluorescence. 

U) - NAPHTHYL - /3 -IMIDO- BENZYL -MA- 
LONIC ETHER C.„HoNO< i.S. 
O.H,.0(NO„H,).CH(CO,Kt),. tl46»]. Formed 

by the action of w-chloro-benzylidene-(a)-napli- 
thylamine upon sodio-malonic ether, ur^tal- 
line solid. SI. sol. ether. By dilute HCl at 120° 
it is split up into acetophenone and (a)-naphUiyl- 
amine (Just, B. 19, 987). 

IB) .Naphthyl-jS-imido-benxyl-malonic ether 
PhCnO, U. OA-C(NO,JR).CH(COJEt)g. 
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{140^. Formed by the aotion of «-ehloro- 
benzylidene- (0) -naphthy lamineO,,£4*N :001.0^g 
upon Bo^o-malonic ether. Crystalline solid. SI. 
sol. ether. By dilute HCl at 120^ it is split up 
into acetophenone anc^(3)‘naphthylamine (Just). 

(i3).NAFHTHYL.i8lMIDO-BUTTBlG ACIB 
CH,.0 (NC,oH,).CH,.C 02H. [92®]. Nefdles, sol. 

' water. Formed, together with its naphthalide, 
by heating a mixture of acetoacetio ether and 
(jS)-naphthylamine at 150®-180®. By boiling 
with HOI it is converted into {Py, l:d)-ozy-me- 
thyl-(i3)-naphthoquinoline. 

Naphthalide C Am, [200®]. Needles, 
nearly insoluble in most solvents (EnOxT, B, 17| 
643). 

DI . NAPHTHYL - IHIDO • THIOOARBAMIG 
ETHERS 0„H,NH.C(NC„.H,).SR. Di-mphthyU 
alkyl-^-thioureaa. Formed by heating di-naph- 
thyl-thio-ureas with a*ikyl iodides (Evers, B. 21, 
964). ^ • 

Di>(a)-naphthyl-imido-thiocarbamio acid. 
Methyl sf;icrO,oH,NH.C(NC,.H ).SMe. [186®]. 
Plates, sol. hot, v. si. sol. cold, alcohol. Gives 
off HSMe on heating, leaving di-(aj-naphthyl- 
oyanamide, which on boiling with dilute HGlAq 
yields di.(a)-naphthyl-urea. Boiling alcoholic 
potash also converts it into di- (a) -naphthyl -urea 
and HSMe. Dilute H.jSO, at 160® forms (a), 
naphthylamine and 0,<,H,NH.CO.SMe. — B'HI. 
[174®].— B'jH^tCl,. [202^]. YeUow powder. 

Ethyl ether EtA'. [98®]. Prisms, si. sol. 
hot alcohol.— BHI. [167®].-B',H^tCla. 

Propyl ether PrA'. [95®]. Plates. — 
B'HI. [97®].-B'^aPtCl,. 

Ethylene derivative O^HisNjS t.s. 

O,.H,K:C<^(0^5;hJ>- Ponded by 

boiling di-(o)-naphthyl-thio-urea with ethylene 
bromide. Needles, v. sol. alcohol. — B'^H^PtCl.. 

Bi-(i8)-naphthyi-iiiiido-thiocarbamio acid. 

Methyl ether 0,oH,NH.C(NO,oHJ.SMo. 
[110®]. Needles, v. e. sol. warm alcohol and 
ether.— B'JHjPtClg. 

Ethyl ether EtA'. [106®].— B'^tCl,. 
[166®]. 

Propyl ethir PrA'. [66®].— B'^aPtC^ 


Hthylene derivative 

P72«]. Kates (from 

alooh^.— B'ja,K01,. [146®]. 

BINAFHTHYLINE v, Di-AHiDo-DZNAPHTHyL. 

(a)8)-DI.NAPHTHYI..E:ET0NE 0„H,,0 U, 
(0,J&,),00. Mol. w. 268. [136®]. 8. (alcohol) 
1*3 at 14®. Formed by heating (a) -naphthoic 
ncid with naphthalene and ^t 210® (Eol- 
larits a.*Merz, B, 6, 644) ; by the action of a 
strip of zinc on a mixture of (a)-uaphthoyl 
chloride and naphthalene (GrucaTevi(^.a. Merz, 
B. 6, 1241], and by heating (i8)-naWithoyl 
chloride witn mercuric dinaphthyl at 170^ (G. tf. 
M.). Pointed needles (from boiling alcohol). 
On distillation with soda lime it yields naphtfaib^ 
ene and a mixture of (a) and (B) -naphthoic^ 

(Ai3).l)i.naphthyl ketone (C,oHy)2CO. Oh 
tained in two isomeric forms [125*6®] and [164®] 
by heating (A)-naphthoio acid with naphthalene 
and P2O9 (E. a. M.), or (B)-naphthoyl chloride 
with naphthalene and zinc (G. a. M.). The two 
farieties may be separated by crystallisation 


from eiher-chloroform. Both varieties yield 
naphthalene and fi3)-naphthoio acid on distilla- 
tion with Boda-Ume. The solubility of the 
variety melting at 164® in alcohol at 19® is less 
f*08) than that of the variety melting at 126*6® 
(*38). The latter variety may also be prepared 
by distilling calcium (in)-naphthoate (Hausa- 
mann, B. 9, 1616). 

Di-naphthyl ketone (0„H,)200. [140®]. 

Formed by distilling potassium naphthalene (3)^ 
I'sulphonato with EHO^O^ (Giuseppe, B. 6, 646). 

NAPHTHYI-MELAMINE v. Cvanio acids. 

(a)-NAPHTHYL MERGAPTAN OioH^S ».e. 
0,oH,.SH. Thionaphthol, Mol. w. 160. (285®). 
S.G. 5 1*1729; V 1*1649. Formed by reducing 
naphthalene (aj-sulphonio chloride with zinc- 
dust and dilute H^SO^ (Schertel, A, 132, 91; 
Erafft a. SohOnherr, B. 22, 822). Formed also 
by saponifying its ethyl ether which may be 
formed by the action of potassium xanthate on 
(a)-diaz5isaphthalene chloride (Leuckart, J. pr, 
[2] 41, 216). Colourless oil, with unpleasant 
8mell,t si. sol. aqueous alkalis, v. sol. alcohol 
and ether. Oxidised in alcoholic solution by 
the air to di-(o)-naphthyl disulphide [91®]. 
Yields di«naphthyl sulphide [107°] on heating. — 
Hg(SC,oH,)2.— Pb(SC,oH,),,: yellow pp. 

Ethyl ether C,oH,SEt. (167*5°) at 16 mm. 
S.G. 1*1198 ; ^ 1*0797. Formed from C,oH,SH 
by heating with EtI, alcohol, and EOH at 
120®~150°. 

Acetyl derivative Oi^HySAo. (188® at 
16 mm.). S.G. ^1*1619. 

Benzoyl 'derivative 0,oH,SBz. [117®]. 
(262® at 16 mm.). 

(/8) -Naphthyl mercaptan 0,oH,SH. [75®]. 
(Billeter, B. 8,463 *, L.) ; [81°] (E. a. S.). (286°). 
Formed by reducing naphthalene (iB]-sulphonio 
chloride, and also by heating (i8)-aiazo-naph- 
thalene chloride with a solution of EtO.CS.SK, 
saponifying the oily product, and boiling with 
zinc'dust and HClAq (Maikopar, Z, 1869, 711; 
Leuckart, J,pr, [2] 41, 220). Small plates (from 
ether), si. sol. water. Not volatile with steam. 
Yields the corresponding disulphide on oxida- 
tion. — Pb(SO,oH,)2: orange powder. 

Ethyl ether [16®]. (170*6® at 

15 mm.). 

Acetyl derivative 0,oH,SAo. [63*6®]. 
(191® at 15 mm.). Formed by heating the mer- 
captan with AoCl at 76®. 

Benzoyl derivative Oi^H^SBz. [108°]. 
(267® at 16 mm.). 

DI-(a)-NAPHTHYL.METHANE C^iH,, U. 
(C,oH,) 2CH,. [109®] (above 360®). S. (alcohol) -8 
in th(< cold ; 6*6 at 78®. Fj^rmed by the aotion 
of H2SO4 on a cooled mixture of naphthalene 
(5 pts.), methylal (1 pt.) and chloroform (20 pts.) 
(Grab6wski, B. 7, 1605). Short prisms (from 
alcohol), V. sol. ether and chloroform. Not 
affectea by chromic acid mixture. Picric acid 
compound 02,H,4204H2(NO2 )s 0H. [148®]. 

Beddish-yellow prisms (from chloroform). 

Bi-(/3) -naphthyl-methane [9S^]. Fr^red 
reducing di-(A) -naphthyl-ketone with P and 
.q (Richter, B. 18, 1726). Slender white 
lies, V. sol. alcohol and benzene. Yields 


[164®] and [160®-4160®]. 
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(a)HAraXHni-llKtail-A]CIHB > 
Oi^HMe. litthvHa).H<iphthyUmbi$. (308” 
onoor.). Formed, together with dinaphthyl- 
amine, by passing MeOl into melted ^}-naph* 
thylamine (Landshoff, B, 11, 688J. Dark-red 
oil. Its alooholio solution gives a violet pp. with 
Fe01,.-B'^t01,2aq.t 

Aeetyl derivative 0,^,NMeAo. [91^ 

g j.); [95°] (Norton a. Livermore, B. 20, 2272). 

mall white prisms, si. sol. water, v. sol. alcohol 
and ether. Dilute nitric acid (10 p.o.) forms 
C,„H,{NOJ.NMeNO, [157*6«]. 

Beneoyl dsrtwatit;cC,oH,.NMl 0 Bz. [121°]. 
Formed by heating (a)-naphthyl-di-methylamme 
with BzGl at 180° (Hess, B, 18, 687). Crystals. 

(a)-Naphthyl-di-methyl-amin6 0,2H„N i.s. 
0,oH,NMe,. (267°) (L.); m4*6°i. V.at 711 mm.) 
(Bamberger a. Helwig, B. 22, 1815). S.G. ^ 
1-0428. Formed by heating (al-naphthylamine 
(1 mol.) with Mel (2 mols.) and MeOH (Londs- 
hoff, B. 11, 648 ; J, pr. [2] 17, 286 ; ijfonnet, 
Beverdin, a. Nolting, B. 12,2305). Prl^aredby 
heating (a)-naphthylamino hydrochloride with 
MeOH for 8 hours at 170° (Hantzsch, B, 13, 
1848 ; Friedlander, B. 21, 8124). Oil. 

Reactions^— 1. Forms a nitroso- compound 
which decomposes in an acid aqueous solution 
into (l,4)-nitroBO-naphthol and dimethylamine. 
2. Nit/ric acid forms two nitro- derivatives 
[88°] and [128°]. — 8. By condensation with 
heneoic aldehyde in presence of ZnGl, at 
110° it yields O.H..OBWG,oH,NMeJ, [188°].- 
4. C.H.NMe-.GHO[l:4] yields, in like manner, 
NMe,.G,H,.GH(0,oH,NMe,)* [179°].-5. GOCl,, 
followed by Aq, yields NMe.^.O,oH8.CO^ [164°]. 

Platinochloride B'jH,PtOl« ; yellow 
needles. 

Methylo^iodide B'Mel. Yellowish-green 
flat needles, decomposed at 164'^ uncor. Not 
affected by NaOH, but Ag^O yields a strongly 
alkaline hydroxide.— (B'MeGl) 2 PtCl 4 . 


ar-Tetrahydr%de CH 

(262°) at 721 mm. Formed by reducing the 
base, dissolved in isoamyl alcohol, with sodium 
(B. a. H.). Golourless oil. Yields a colouring 
matter with jj-diazobenzene sulphonio acid. 
Deduces AgNO.. Oxidised to adipic acid by 
KMnO» Yields B'^H^tGl. and B'Mel [164-5°]. 
(jB)-Haphthyl-methyl-amin6. 

B s n f 0 p f « r a f < V e 0,oH,.NMeBz ; [169°] ; 
glistening plates. Formed by heating di-methyl- 
(fl)-naphthylamine with benzoyl chloride at 180° 
(Hess, B. 18, 688). 

(/ 9 )-Kaphthyl*di-methyl-amine OioH^NMeji 
[46°]. (805° cor.). Formed by heating com- 
mercial trimethylamine with (fl)-naphth<34 at 
200° (Hantzsch, B. 1L8, 2055), and by heating 
(fl)-naphthylamine with Mel and KaOHAq at 
120° (Bamberger a. MflUer, B. 22, 1806). B^rms 
very soluble salts.— B',H^tCl«. 

Methylo -iodide 0,oH,.NMe,I. Tables, si. 
sol. cold water. With Ag,0 it yields a strongly 
alkaline hydroxide. 

ar-Tetrahydride 

a at 716 mm^ Formed by reducing 
Me.1 dissolved in isoamyl alcohol with 
I ^Samberger a. MflUw, -S* 32, 1806). 
Odlowiess uilL Redueee awdo chloride and 
AflHO,. Fed, gifw a turbidity and a yeUow 


Q„^-.gNMe. 

OA^OH.GH 


ooloui. KjOrjO, and give a yellow pp. 

and, on heating, a dirty-green colour. KMnO, 
oxidises it to. adipic acid. — ^B'HCl.— B'jH,Pt01^ 

— B'HGlHgGlj. [127-5°]. Needles, v. sL sol 
cold, V. sol. hot water. P rate : needles. 

ae-Tetrahydride . 

(166-5° at 22 mm.). Formed at the same time as * 
the aromatic isomeride. — B'HCl : needles, v. sol. 
water. — B'^H^PtClg: orange needles, v. sol. water. 

Di-(i8)-naplithyl-methyl-amiiie (OjoHJjNMe. 
[140°]. Formed from (0,oH,)aNH and Mel at 
100° (Bi8,,,B. 20, 2619). Needles, m. sol. cold 
alcohol, insol. ligroin. 

Isomeride of napkthyl-methyl-amlne v. 

NAPHTHig.-CABBINYL-AMINB. 

(o)-NAPHTHYL METHYL KETONE O.^HjoO 
t.s. G,oH,.GO.CH 3 . [34°]. • (297°). Formed by 
the action of AcCl in presence of AlCl, oil*naph- 
thalene dissolved in ligroin (Pampel a. Schmidt, 

B. 19, 2898; Glaus a. Feist, B. 19, 3180 ; J.pr. 
[2] 42, 617). Grystals, insol. water, v. sol. alcohol 
and ether. Oxidised by KMnO^ to (a)-naphthyl- 
glyoxylic acid. Yellow ammonium sulphide at 

220° forms 0„H,CMe<§jg [164°] (Willgerodt, 
B. 20. 2468). 

Oaim 0,.H,.CMe(NOH). (101°] (P.8.S.)! 
[145°] (0. a. F.). 

Phenyl-hydraeide C,oH 7 .GMe(N 2 HPh). 
[146°] (P. a. S.) ; [173°] (G. a. F.). Needles. 

G,oH,.OMe(NPh). [130°]. It will 
be seen that Ihe melting-points of the oxim and 
phenyl-hydrazide of the ketone prepared by Claus 
are the same as those of the like derivatives of 
the (m-ketone. ^ 

(fl) -Naphthyl methyl ketone C,oH,.CO.CHj|. 
[62'']. (301°). Formed, together with the (a)- 

isomeride by the action of Ac^O on naphthalene 
in presence of AlCl, (Roux, A, Oh, [6] 12, 289 ; 
Miiller a. Von Pechmann, B. 22, 2561). Leaflets, 
nearly insol. col^ water. Oxidised by dilute 
KMnO, to (/3)-naphthyl.glyoxylio acid [c. 76°], 
further oxidation forms (fl) -naphthoic acid. So- 
dium-amalgam reduces it to CioH 7 .CH(OH).C 02 H 
[176°]. * 

Oajim C,oH7.C(NOH).CH, [145°]. 

Acetyl derivative of the oxtm [184^. 
Phenyl-hydraside [171°]. 

NAPHTHYL METHYL OXIDE v. Methyl 
ether of Naphthol. 

(B).MAPHTH'!rL - DI - METHYL - EYKBOLS 

O..H..Ni.s.C.AN<g?J:;gi- C123”].^(8ia»). 

Formed by heating its dioarboxylio acid^at 260° 
(Knorr, A. 236, 809). Insol. water, v. sol. alcohol, 
ether, and chloroform. 

, (3) -Naphthyl-di-methyl-pyrrole 0,«H|»N, 

pioj . ^ (841°). Formed in like manner. 

(al-NAPHTHYL - DI - METHYL -PYEBOLE 
DICAEBOXYLIC ACID GiaH^NO, i,e, 

0..?.Kcm:;c:Oo 5- [244°].^ Formed b,W. 
ponifying its ether, which is obtained by the 
action of (o)-naphthylamineon diaoetyl-wioc^c 
ether (Knorr. A, 286, 808). Needles.— K:,A^'.— 
BaA".— AgHA'\ 





NAPHTHYL-Dl-METHYL-PYREOI^ DICARBOXYLIO ACID. 


(/ 3 ).Nap 1 it]iyl-di.methyl-pyrrole-di-oarboatylio 

.CMe:0.00,H 

acid 0, JB[,NC I • di-ethyl ether 
\CMe;C.CO*H 

is obtained by mixiD(][ acetic acid solutions of 
di-aceto-succinio ether and (^)'naphthylamine 
(Knorr, B. 18, 304). Sparingly soluble in most 
solvents. Begins to decompose at 260^ with 
evolution of CO,. — BaA". — BaHjA^V 

Di-ethyl ether [124°]; needles. 
DI.HAFHTHTL-METHYL-il^.THIOirBEA t;.«| 
Methyl ether ot Di-kiputhyl-imido-thiogabb^mio 
Aom. 

DI.(a).NAPHTHYL OXIDE (0,oH,V,0. Naph - 
thyl eth & r , [110°]. Formed by heating (a) -naph- 
thol with ZnCl, or HCl (Merz a. Weith, B. 14. 
195). Plates or tables, sol. hot alcehol and 
ether. May be distilled unchanged.— Pier ate 
0,ja,.O2C„H.,(NO,),(0H). [116“]. Rod crystals. 

DilliSj.naphthyl oxide (C„11,).,0. [105“]. 

Obtainea by boiling (/3)-naphthol with dilute i 
(60 p.c.) H.^S04 (Graebe, B. 13, 1849), or by heat- 
ing it wiUi ZnCl, (2 pts.) at 190°, or with gaseous 
HCl (M. a. \V.) Formed also by distilling alu- 
minium (/3)-naphthol (Gladstone a. Tribe, C. J. 
41, 16). Pearly plates (from alcohol), sol. ether. 
Gives an orange colour vrith cono. H2SO4. 

Piorate C2oH,4020,H,(NOj30H. [122°]. 

Small orange prisms. 

DI.(a)-NAPHTHYl-PAEABANIC ACID 

^^<CN(cIoHj.CO^* [246°]. 
Formed by passing c7ant)gen gas into an alcoholic 
solution of methyl-di-(a)-naphthyl-imido-thio- 
carbamate and heating the crystals that separate 
with alcoholic HCl (^Evers, B. 21, 973). Needles, 
V. sol. hot alcohol, si. sol. ether, insol. water and 
dilute acids. Decomposed by boiling alcoholic 
potash into CO,, oxalic acid, and (a) -naphthyl- 
amine. 

(a).NAPHTHYL PHENYL-AMIDO-METHYL 
KETONE Ci.H.jNO Le . C,oH,,CO.CH.,.NHC,H,. 
[180°]. Formed by the actmn of aniline on 
Oj3H,.CO.CH_J3r in alcoholic* solution (Pampel 
a. Schmidt, B. 19, 2899). Bed crystals. 

KAFHTHYL^HENYL- compounds V. 
Phentl-naphthtl compounds. 
^a)-NAPHTHYL.DI-PHENYL METHYLENE- 
AMINE C^Hi^N i.s. C,oH,.N:CPh2. Formed from 
(a)-naphthylamine and benzophenone-chloride 
PhjCCl, (Pauly, A. 187, 216). Golden plates 
(from ether), split up by acids into benzophenone 
and (a)-naphthylamine. 

TEI.(^-NAPHTHYL-FH08PEATE 
(C,oH,0)aPO. [146®]. Prepared by heating (a)- 
naphthol with POCl, ; the yield being 66 p.c. of 
the theoretical (Schaffer, A, 162, 289 ; Heim, B. 
16, 1769). Small glistening needles. 

Tri - (jS) - naphthyl - phosphate (C,oH;0)yPO. 
[111°]. Prepared by heating a mixture ol (/3)- 
naphihol and phosphorus-oxy-ohlorMe ; the 
yield being 66 p.o. of the theoretical (Heim, B. 
16, 1768; c/. Schaffer). Fine white nee^es. 
Insol. water, si. sol. cola albohol. 

HAPHTHYL-PHOSPHOBODS ACID v . Naph- 

YHAIiENB PHOSPniNIC ACID. * 

6-(a).NAPnHYL.PB0PI0KI0 ACID 
o,;a„Oa i . e . c,oH,.ch,.cbLco,h. niB % 

Formed by reducing naphthyl-acrylic acid wim 
sodium-amalgam (Brandif,B. 22, 3166). Needles 
(from alcohol)i sou bolUog wates. * 


(a).MAPHTHOT.PBOPYLENE.^.THIO.DBFA 

[184“]. Formed by 

heating s-naphthyl-allyl-thio-urea [145°] with 
HClAq at 100° (Prager, B. 22, 8001). Tables, 
V. sol. chloroform, m. sol. ether, in sol. water. — 
B',II,PtCl.. [200°].— B'e.H,(NO,)aOH. [192°]. 

NAPHTHYL-PUBPDBIC ACID C^H^NaO^. 
The K salt is formed by the action of aqueous 
ECy on di-nitro-naphthol (Sommaruga, B. 4, 94 ; 
A» 167, 328). The free acid is unstable. The 
K salt is golden-brown with metallic lustre. 
Potash-fusion yields benzoic, phthalic, and hemi- 
mellitic acids. The following salts were dried 
at 100° : NH4A'.— KA'.-CaA',.-BaA',. 

DI.(a).NAPHTHYL-PYBAZINE TETBAHY- 

DEIDB Di-naph- 

thyUdi-ethylenc-diamine. [265°]. Formed from 
ethylei^ bromide, (a)-naphthylamine,and NaOAo 
(Bischoff, B. 22, 1782). Prisms, v. si. sol. al- 
cohol. 

D!-(i8) -naphthyl-pyraiine tetrahy dride. 

[228°]. Formed by the action of C^H^Br, on 
(0) - naphthylamine in presence of Na,COj 
(Bischoff, B. 23, 1984). Colourless crystals, insol. 
water, alcohol, ether, and HClAq, sol. hot HOAc. 

la) - NAPHTHYL - PYBIDINE HEXAHY- 
DBIDE CjoH^NCaH,*. (185°.-190° at 6-10 mm.). 

, Formed by heating pippridino (2 mols.) with (a)- 
; bromo-naphthalene (3 mols.) for 10 hours at 
i 265° (Lellmann a. Biittner, B. 23, 1383). Thick 
! yellow oil, with faint feecal odour, rapidly be- 
coming brown. V. sol. alcohol and ether. A 
solution of its hydrochloride is ppd. by HgCL, 
by ZnClj, and by chloride of gold. — B'HCl: 

; groups of needles, v. sol. water.— B'«H.^PtClg2aq. 

(/3)-Naphthyl-p3n:idine hexahydride. [68°]. 
Besembles the preceding in mode of preparation 
and properties. Colourless prisms, becoming 
grey on keeping.— B'HCl.—B'jHjPtCl* 6aq. 

DINAPHTHYL-DiaCINONE, so-called, 
^„>30.00.0H oh.oo.co>.^^ 

Obtained by oxidation of dinaphthyl-diquin- 
hydrone 0.^0^1204, a black powder formed by the 
action of dilute H,S04 (jS) -naphthoquinone 

(Stenhonse a. Groves, 0. J. 83, 415). Formed 
I also by the oxidation of (i3)-amido-(a)-raphthol 
■ by FeCl, or CrO, (Zincke a. Rathgen, B. 19, 

I 2483). Small orange prisms, insol. water, v. si. 

sol. other solvents. Not affected by boiling 
: HNO, or by H,S04. 

I Beacticnis.~~l, Yields on reduction * dinaph- 
: thyi-dihydroquinone.’— 2. Distillation with zinc* 
i dtLst converts it into ditiaphthyl.— 3. Alkalis 
i form a green solution which, on exposure to air, 
changes to red from formation of C.^H,o(OH)204 
[245°-260°] (Korn, B. 17, 3020).— 4. KMn04 
oxidises it to diphthalylic acid 
6. Aniline forms 044H,4N402 crystallising in red 
plates [250°] and forming a hydrochloride 
C44H,oN402H2Cl2 crystallising gi needles. 

Iso-dlnaphthyl-diqoinone [260°-< 

260°]. Formed by oxidising di-(/3)-naphthvl 
with CrO, in HOAo (Staub a. Watson toith, 
C. J. 47, 104). Amorphous yellow powder, soL 
HOAo, sL sol most liquids. Tunis brown ul 
«1«°. 
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ITAPBTHTL - EOBINDULINS 

‘^<0(N0„H,).0H:aNPh>°«®‘- 
Formed by heating benzene •azo-di-(a).naphthyl- 
amine with aniline and alcohol at 166° (Fischer 
a. Hepp, A. 266, 246). Black needles, forming a 
bine solution in cone. {i.^SO^. Cono. HClAq at 
210° splits it up into (a)-naphthylamine and 
rosindone OjR,,NaO. 

(«)-NAPHTHYL SILICATE O^oHa^SiO, U. 
(0,oH,)4SiO^. (426°-430° at 180 mm.). Needles 
(Hertkorn, B. 18, 1696). 

(i8).Naphthyl silioate. (430° at 188 mm,). 
Orystalline (H.). 

KAPHTHYL-SUIFHAHIO AGIDu.Naphthtl. 

amNB i'-SULPUONIO ACID. 

NAPHTHYL SULPHATE, 
Naphthyl-sulphurio acid 0,oHgS04 i.e, 
0,gH,0.S0a.0H. Formed by the action of 
Ci.SO,.OH on a cold solution of (i3)>naphthol in 
CS2 (Armstrong, B. 16, 204). It is alafO^formed 
by dissolving (j8)*naphthol (1 pt.) in cold H^SO^ 
(2 pts.) (Nietzki, B. 16, 306). -“NaV. Slender 
leaflets, v. e. sol. water. Ppd. from aqueous 
solution by NaCl. Split up by boiling HClAq 
into (/3)-naphthol and NaHSO^. Does not react 
with diazo- salts. — ‘‘KA': scales (from hot water). 
With PClj it yields oh loro* naphthalene. Bromine 
forms bromo-naphthdl [84°]. 

DI-(a).NAPHTHYL SULPHIDE i.e. 

(0,,H,),S. [110°]. (290P at 16 mm.).' 

Formation. — 1. By distilling a dry mixture 
of potassium naphthalene (a).sulphonate and 
potassium sulphocyanide (Armstrong, B.7,407). 
2. By distilling the lead salt of (a) -naphthyl 
mercaptan under diminished pressure (Kraflt a. 
Schdnherr, B. 22, 823).— 3. By heating (a)- 
naphthyl mercaptan as long as H^S is evolved 

i Leuckart, J. pr. [2] 41, 217).— 4. By heating 
C,gH,S)2pb with (a)-bromo-nnphthaleno at 235° 
or 4 hours (KralTt a. Bougois, B, 2.S, ,3016). 

Properties.— Needles, v. sol. benzene and 
HOAo, si. sol. alcohol. Chromic acid in HOAo 
oxidises it to the sulphoxide [165°], and finally 
to the sulphone [187°] (Kraflt, B. 23, 2368). 

(a3).Di.naphthyl sulphide (C,oH,)«S. [61°]. 
(290° at 16 mm.). Formed by heating the lead 
salt of (/3) -naphthyl mercaptan with (a).brorao- 
naphthalene at 230° (Kraflt, B.23, 2368). Lus* 
trous leaflets (from alcohol). Oxidised by CrO, 
in HOAo to (0,„H,)2SO, [123°]. 

Bi-()3)-uaphthyl sulphide (0,oH,)2S. [161°], 
(296° at 16 mm.). Formed by distilling the lead 
salt of (8) -naphthyl mercaptan under 10 mm. 
pressure (K. a. S.). Plates, v. si. sol. hot alco- 
hol, V. sol. OS2. Oxidised by CrOg in HO/jo to 
(0,gH,).,S02 [177°] (ES’aflt, B. 23, 2366). 

(aa).Di-XLaphthyl disulphide (OioH^jgS,. [91°]. 
Formed by oxidising (a)-naphthyl mercaptan 
by exposing its alkaline solution to the air 
(Sohertel, A. 182, 91 ; Leuckart, J. pr. [^ 41, 
217). Monoclinio crystals, si. sol. alcohol.^ 
Di-(j8) -naphthyl disulphide (CjoHJjS*. [137°] 
(L.); [189°] (0.). The chief product obtained 
by saponification of the oil which is formed b^ 
the action 0! potassium xanthate on (3) -diazo- 
naphthalene *hhloride (Leuckart, J, pr. [2] 41» 
221). Formed also by reducing naphthalene 
(iB}*sal|dioiiio chloride with HlAq (Oleve, B. 21, 
UOO)* Odborleas platea, insol. water, v. soL 


alcohol and ether. Reduced by zinc and H^SO« 
to (3) -naphthyl mercaptan. 

(3)-NAPHTHYL SULPHOCYANIDE OnH,NS 
i.e. C,gH,SCN, [36°]. Formed by the action of 
cyanogen chloride on Pb(f5C,oHj, (Billeter, B. 
8, 463). Decomposes on distillation. KHS 
forms KSCN and HSO.oH,. Cone. HClAq forms 
C,„H;SH, NH,, and CO.^. Sodium-amalgam re- 
duces it to sodium cyanide and {C,gH.)-S.. 

(aa).DI.N APHTHYL SULPHONE (C,„H;).,SO.,. 
»[187°]. Formed by oxidising (ao) -di-naphthyl 
sulphide by CrO, in HOAo (Kraflt, B. 23, 2368 ; 
cf. Leuckart, J. pr. [2] 41, 218). 

(a3)-Di»Daphthyl sulphone (C,oH,)iSO,. 
[123°]. Formed, together with the (33)-i8omer- 
ide by heating naphthalene (8 pts.) with H^SO^ 
(3 pts.) «b 180° (Stenhouso a. Groves, B. 9, 682; 
Cleve, B. 10, 1723 ; Bl. [2] 25, 256 ; cf. Berze- 
lius, A. Ch. [2] 66, 290). 'Formed also by oxi- 
dising the corresponding di-naphthyl %ufphide 
(Kraflt, B. 23, 2369). Prisms (from CSo), m. 
sol. boiling alcohol and ether. 

(33)-Di-naphthyl-sulphone (C,oH;).SOij. 
[177°]. Formed as above, and also by dissolv- 
ing (33) -di-naphthyl sulphide (1 pt.) in HOAo 
(200 pts.), warming, slowly adding a mixture of 
KiCr^O; (3 pts.) dilute (1:3) H^SO^ (20 pts.) and 
HOAo (50 pts.), filtering, evaporating, and crys- 
tallising from alcohol (Kraflt, B. 23, 2306). Long 
white needles. When heated with PCI5 it yields 
(3) -ohloro -naphthalene and naphthalene (3)* 
sulphonic chloride (Cleve, Bl. [2] 26, 25). 

DINAPHTHYL SULPHOMIC ACID v. Di- 
naphthyl. 

(aa)-DI.NAPHTHYL SOLPHOXIDE 
CjoHjjgSO. [164*6°]. Formed by oxidation of 
aa)-di- naphthyl sulphide with chromic acid 
mixture and HOAo (Kraflt, B. 23, 2367). Formed 
also by oxidation of naphthylene di-naphthyl 
sulphoxide 03„U.,„SO [111°] (Ekstrand, B. 17, 
2603). White crystals (from alcohol). 

NAPHTHYL-SULPHURIC ACID v. Naphthyl 

SULPHATE. • ^ 

NAPHTHYL SULPHYDBATE v. Naphthyl 

MERCAPTAN. • 

(a).NAPHTHYL.THIOCARBAMIC ACID 
C,„H,NH.CO.SH. Methyl ether MeA\ 

Formed by the action of dilute HjSO^ on methyl 
di-naphtbyl-imido-thiocarbamate [136°] (Evers, 
B. 21, 970). Needles, v. sol. dilute alcohol, insol. 
water, alkalis, and dilute acids. Alcoholic am- 
monia forms, on heating, (a) -naphthyl-urea. 

Ethylene derivative 

action of dilute HClAq at 200° upon the sub- 
stance (Evers. B. 21, 

970). Needles. 

* (3)-NaphthyUthiooarbamio acid. Ethyl 
ether. 0,„H,NH.CS.OEt. [97°]. Formed by 
heating (3) -naphthyl thiooarbimide with alcohol 
at 130° (Cosiner, B» 14, 68). Needles or plates, 
V. e. sol. chloroform, m. sol. alcohol and ether. — 
0„H,NAg.CS.OEt. Ppd. by adding ammoniaoal 
AgNO, to the alcoholic solution. 

(a)-Naphtbyl-dithiooarbamie aold 

Methyl ether 0,«H;NH.0S.SMe. [185<n. 
Formed by heating 0|oH,NH.CO.SMe with CS| 
•(B.). SmAl needles ; m. sol. hot dilute alcohol* 
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, BtkyUm dtrivaiiv* 

[199''}. ' Fomied by the action of OS, on 
<^<S.®’h,> “J 160" *1. 972). 

Pearly plates (from hot alcohol). 

(/Sj-Naphthyl-dithiooarbamio aei^ Tetra- 
hydride, Tetrahydronaphthylamine 
salt 0,«H„NHsS.CS.NHC,^„. [142°]. Formed 
from the tetrahydride of (i3)-naphthylamin6 and 
an ethereal solution of OS, (Bamberger a. Miillen 

B. 21,857). Needles. 

{$) -NAPHTHYL - THIO - SEMI- CARBAZIDE 

C, ,H,NH.NH.CS.NH 2 . [204°]. Formed by heat- 
ing (^)-naphthyl-hydrazine hydrochloride with 
aramoninm sulphocyanide in alcoholic solution 
(Hauff, A, 263, 80 ; Hillringhaus, B, C2, 2667). 
Crystals ; insol. water, si. sol. cold alcohoL 

(al-NAPHTHYL-iHIOOABBIMIDE 
C,«H/N:pS. Naphthyl mustard oil, [68°]. Formed 
from di-naphthyl-thio-urea by distilling with 
PjOj (Hall, P, M. [4] 17, 304) or by heating it 
Vith HClAq (84 p.o.) at 160° (Mainger, B, 16, 
1414). Formed also by heating di-naphthyl- 
cyanamide with CS.^at200° (Huhn, B. 19,2406). 
Long white needles; sol. alcohol, ether, and 
benzene. With naphthylamine in alcoholic solu- 
tion it combines, forming di-naphthyl-thio-urea. 
Aniline forms phenyl-naphthyl-thio-urca. 

(j8)-Napbthyl tbiocarbimide C,aH,NCS. [62°]. 
Obtained in the same manner as its (a)-isomerido 
(Cosiner, B, 14, 61 ; Huhn, B, 19, 2407). Needles. 
(i8).NAPHTHYL.THI00ARBIZINE O^H^NS 

[254«]. Formed bj heating 

(/3)-naphth;I-thio-semi-carbnz!de with dilate 
|20p.o.)H,SO^atl3S‘’ (Hauff,^.253,81). Pearly 
plates ; insol. water, si. sol. ether, t. sol. warm 
alcohol. May be snblimed. —B'HOl : needles ; 
y. sol. hot water.— B'H,PtCa,.—B'HNO,. 

SI.(a}.irAFHTHTL-THIOHTOANTOlN 
0„H„N,SO 0,.H,N:p<”^’)>CO. 

[176°]. Formed by the action of chloro-acetio 
acid on di-(a)-naphthyl-tliio-nrea (Evers, B, 21, 
974). Plates ; insol. water, y. sol. alcohol. 

* l>i.(A)-iiaphtb 7 l-thiohydanto*m. [174°]. Re- 
sembles the (a)-isomeride in mode of prepara- 
tion and properties. 

NAPHIHYL-THIOSINAMINE is Naphthtl- 

ALLy^THIO-UBEA (q, V.), 

(a).NAPHTHYI.THIO-TOEA 0,,H,oN,S i,e, 
[198°]. Formea by heating 
naphthylamine hydrochloride with ammonium 
snlphooyanide (De Clermont a. Wehrlin, C, B. 
82, 612). Small trimetric prisms (from alcohol) ; 
si. sol. water, ether, and cold alcohol. 

Acetyl derivative 0„H,NH.CS.NHAo. 
[198°]. S. (alcohol) 2*6 at 78°. Formed from 
(a) -naphthylamine and acetyl sulpbocyantde 
(Miqnel, Bl. [2] 28, 103). Blender needlfs. 

Benzoyl derivative C|JEIyNH.CS.NHBz. 
[178°]. S. (alcohol) 2 at *78°. Formed from 
u)-naphthylamine and benzoyl sulphocyanide 
(Miquel, A, Ch, [5] 11, 826). Lustrous yellow 
prisms (from alcohol) ; insol. ether. 

(3) - Naphthyl - thio - urea 0,^,NH.CS.NH,. 
‘n80°]. Formed bv heating (3)-naphthylamine 
Ivdrochloride wiu potassium sulphocyanide | 
(Oosiner, B, 14 , 61). White irimetiie plaieSb ' 


Dl^ (a) -naphthyl -thio -urea 0L,fi,«N,d i«» 

OS(NHO,«H,), [207°cor.](B.);[r97°]B£ger. 

B, 12,1860; Huhn, B. 19, 2405). Formed by 
heating (o)-naphthylamine (100 g.) with OS^f (60 g.) 
and alcohol (600 g.j for 14 hours at 78° (Delbos, 
A, 64, 871 ; Evers, B. 21,963). Foimed also by 
passing H.^S into a foiling solution of di- 
naphthyl-cyanamide (0,oH,N)jO in dry benzene. 
Needles ; almost insol. alcohol, ether, and 
benzene, sol. nitrobenzene. By adding HgO to 
its boiling solution in dry benzene it is re-con- 
verted into C(NC,„H.)j. Mel at 100° forms 
methyl di *- naphthyl - imido - thio - carbamate 
CioHjN:C(NHC,0H,)SMe [13G°] (v, Di-naphthtl- 

IMIDO-THIO-CARBAMIC ETHERS. 

Octohydride CS(NHO,oH„).^ [170°]. 
Formed by heating (o) -naphthylamine tetrahy- 
dride with CS* and alcohol as long as HjS is 
given off (Bamberger, B. 21, 1796). Needles, v. 
sol. alcohol, m. sol. ether. 

Di-4/®-naphthyl.thio-urea CS(NHO,oH,)« 
[193°] (C.; H.) ; [203° cor.] (E.). Prepared by 
heating (3)-naphtbylamine in alcoholic solution 
with CS.J for 14 hours at 76° (Cosiner, B.,14, 61 ; 
Evers, B, 21, 903). Formed also by passing 
HB into a boiling solution of s-di-(3)-naphthyl- 
cyanamido (carbo-di-(/8)-naphthyl-imide) in dEry 
cumene (Huhn, J3. 19, 2407). White plates 
(from hot nitrobenzene), v. si. sol. alcohel and 
ether. With Mel it forms the compound 

C, oH,NH.C(NC,oH,).Ci^Me [110°], v. Bi-naph- 
THTL-iMiDO'THio-CAimA»iro ACID, By adding HgO 
to its boiling solution in benzene it is converted 
into C(NO,oH,) 2 . When heated with alcoholic 
NH,at 100° it jiolds (3) -naphthylamine and (3)- 
naphthyl-thio-urea (Gebhardt, B, 17, 8046), 
With mercuric cyanide and ammonia it yields 
CN.C(NO,pH,).NHC,„H, [1C6°], which forms an 
acetyl derivative [141°] and a benzoyl derivative 
[188°] (Hefeimann, C, C, 1886, 884). 

Octohydride CS(NHC,„H„ ),. [166°]. 
Formed by boiling with alcohol the product ob- 
tained by the action of CS.^ on the tetrahy^de 
of (3) -naphthylamine (Bamberger a. Muller, B, 
21, 858). White needles, v. sol. alcohol, v. e. sol. 
ether and benzene. 

NAPHTHYL-TOLYL-AMINE v, ToLTL-STAen- 

TBTL-AMINE. 

(a).NAPHTHYl.IJBEA Cj.H.aNjO i,e, 
Cj^HjNH.CO.NH^. Obtained by saturating a so- 
lution of (o). naphthylamine in dry ether with 
cyanic acid gas, and crystallising from hot alco- 
hoi (Schiff, A. 101, 90). Formed also, together 
with di-naphthyl-urea, by heating naphthyl- 
amine hydrochloride (3pts.) with urea (1 pt.) at 
16QP-170° (Pagliani, O, 9, 80). Flat nee^es, 
nearly insol. water, m. solt alcohol, v. sol. ether. 
Decomposes at 250° without previous fusion. 

ft3)-Naphthyl.urea 0,«H,NH.CO.N]L [e. 
287^. Prepared by heating urea with (3)-naph« 
thylamine hydrochloride (Cosiner, B, 14, 62). 
\Vhite needles, sol. hot alcohol and hot water. 

I)i-(a)-napbtbyl.urea CO(NHO,aH,)^ [270°]. 

Formatum, — 1. By heating* the acid oxalate 
of (a).naphthylamine (Delbos, A, Oh, [4] 21, 68), 
di-naphthyl-oxamide being first termed (i^ln, 
A, 108, 228).-— 2. By gradually heating (a)-natili- 
thylamine (2 pts.) with urea (1 pt.) to W (Pa- 
gliani, O, 9, 28).— 8. By bailing dHa)-iiaphmi* 
qyanamide with dilute aleohol (Huhn, 3. 19^ 
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ing 


l405).--4. By heating (a).naphtbylamine with 
•arbamio ether at 185^ (Smolka, M. 11, StbO). 

iVvper^.-~Plate8 or needles, insol. water, 
•L sol. boiling aloohoL Yields naphthylamine 
and no on decomposition by KOH. 

«.Bi.(i3).naphthyl-ixrea CO(NHO,oH,)j. [293®] 
(H.); [286®] (B.). 

Formation.--^, By the action of HgO on di- 
(/3) -naphthyl- thio-urea suspended in spirit (Huhn, 
B, 19, 24061.--2. By boiling di-(3)-naphthyl- 
cyanamid6C(N0iQH,)2 with dilate alcohol (H.). — 
3. By boiling potassium di-(j3)-naphthoyl-hy- 
droxylamine with water (Ehstrand, 20, 1360). 

Pr^erftes.— Slender needles, si. sol. alcohol, 
ether, benzene, and nitrobenzene. 

tt.Dl.(3).naphtbyl.iirea 0,„H,),N.C0.NH2. 
[193®]. Formed by heating the chloro-formyl 
derivative of di-(i3)-naphthylamine with ammo- 
nia for an hour at 140® (Kym, B. 23, 428). 
Groups of long needles (from alcohol), sL. sol. 
cold alcohol). 

T6tra-(/8) -naphthyl-urea (N(OioB*,) 3)200. 

— ] (K. a. L.) ; [295®] (K.). Formed by heat- 
[i-(/3)-naphthylamine with (CjoH^j^NKJOCl 
at 200®-260® (Kiihn a. Landau, B. 23, 811,2161; 
Kym, B. 23, 1642). Prismatic needles, si. sol. 
alcohol and ether, v. sol. hot benzene. 

NAPHTHYL-XJBETHABE o. NxPHTnTL-CilRB- 

AMIO ITHER. 

HAECElHE [134®] (Blyth); 

B 46® cor.] (Hesse, A, 129, 261) ; [162°] (Claus a. 

eixner, J. pr. [2] 37, t; cf. Dott, Ph. [3] 20, 
836). 8. *08 at 13®. 8. (80 p.c. alcohol) *1. 

Occurs in opium (Pelletier, A, C)u [2] 60, 262 ; 
Couerbe, A. Ch, [2] 69, 161). 

Preparation.—!, The aqueous extract of 
opium, from which morphine has been separated 
by Gregory’s process, is mixed with ammonia, fil- 
tered, and ppd. by lead acetate. The filtrate is 
freed from lead by H^SO^, neutralised by am- 
monia, and evaporated. The narceine is recrys- 
tallisod from water (Anderson, Tr. E, 20, iii. 
8471. — 2« A solution of the opium bases in 
HGlAq is mixed with excess of NaOAc and 
allowed to stand for 24 hours. The filtrate eva- 
porated to a small bulk on the water-bath depo- 
sits, after 24 hours, pure narceine (Flugge, Ar. 
Ph, [8] 26, 843). 

Properties,— Silky needles (containing 2aq), 
T. sol. hot water and alcohol, si. sold cold water 
and chloroform, insol. ether. Cannot be sub- 
limed. It loses its water of crystallisation at 
100®, and at 140® gives off another H^O (Hesse, 
B. 7, 106). It is insol. cone. EOHAq, si. sol. 
dilute caustic potash and ammonia. Ppd. by 
HaHCO, from solutions of its salts. Inactive to 
light (Hesse, A, 17^, 198). Gan be extr&ctod 
both from acid and E^aline solutions by shaking 
with benzene or chloroform (Plugge, Ph. {^] 20, 
401). Narceine is a somniferous poison ; *6 g. 
being probably a fatal dose. 

Beactiona, — 1. Zinc and HGlAq form a small 
quantity of an amorphous base Q^Hj^NO^ or 
CaH«NO, (Beckett a. Wright, C. J, 28, 701).— 
9. Water at 16(P carbonises it. — 8. Chromic acid 
mixture yields hemipio acid (10 p.c.) and methyl* 
amine (Beckett a. Wright, 0. J. 29, 467). — 4. 
Fenie chloride forms hemipio, but no opianio 
acid. Hemipio dcid is also formed, though in 
•mbllsr qoantityi by oxidation by KMn 04 or by 


MnO, and £^804. Alkaline EMnO^ forms nar- 
ceic acid (v. Infrit),— B, Gone* HNO9 yields oxalic 
acid.— 6. Boiling caustic potash gives off am- 
monia and NMe.^, and forms a sparingly soluble 
acid G^Ha^NOj [210®].— 7. Potash-fusion yields 
protocatechuic acid. <• 

Tests,—!. Weak iodine solution colours solid 
narceine dark blue, the colour not being removed 
by ammonia. The blue colour is destroyed by 
boiling water.— 2. Cone. H2SO4 turns it brown, 
and then dissolves it, forming a yellow solution. 
^Narceine is not coloured by diluted sulphuric 
acid, but on heating over a water-bath a violet- 
red colour appears, which ultimately becomes 
cherry-red? If the red liquid be cooled and a 
trace of HNO, or KNO3 be added, bluish -violet 
stripes appear (Plugge, Ar. Ph. [3] 25, 426).— 
3. Erdtdann's solution gives a brown colour, 
turning reddish-brown on heating.— 4. Chloride 
of iodine forms a greenish-yellow pp., which 
dissolves on heating (Dittmar, B. 18, ^612). — 
5. Potassium chromate gives no pp. in cold sa- 
turated solutions of salts of narceine, but in hot 
solutions there is formed a pp. of narceine 
chromate and free narceine (Plugge, Ar. Ph. [3] 
25, 793). — 6. Narceine is a feeble balse, so that 
its salts may be titrated by standard alkali as if 
they contained no base (Plugge, Ar. Ph. [3] 25, 
45). — 7. When strongly heated it gives off vapours 
smelling like herring brine (Hesse). — 8. Chlor- 
ine-water followed by ammonia gives a red 
colour. 

Salts.— B'HGl (dried at 100°); concentric 
needles, sol. water and alcohol. 8. *36. — 
B’HCl 2iaq (Petit, Bl. [2] 18, 634). 8. -7.— 

B’HGlSaq (Wright, C. J. 27, 109).-B'4HG1 
(Petit).-B',,HG1 (P.).-B'3H3PtCl, (dried at 
100®) : crystalline powder. [196®]. Golden 
needles (Glaus). — B%H,PtGle2aq: amorphous 
pp., changing to prisms (Hesse, A. 129, 260). — 
B',(HjSO4)4l0aq; crystals (Beckett a. Wright, 
C. J. 27, 69).— B',H,S04.-B',H3S04.-B',H3S04. 
— Merourico-chloride; oily at first, ulti- 
mately crystalHsing in concentric prisms (Hesse). 
[118®-122®] (Roser, A. 247, 176).— B',HA’. 
slender needles (JOrgensen, B^ 2, 460).— BTU, ; 
needles (from alcohol). 

Methylo-iodide B'Mel: [173° uncoj^]; 
(K)lourless needles (Glaus a. lCitzefeld,B. 18, 16(^). 

Methylo -chloride B'M.eCl: [210® unoor.]; 
easily soluble small white needles. — 
(B'MeGl)3PtCl4 : nearly insoluble yellow powder. 

Methylo-nitrateB'UellOa: [186® unoor.]; 
small white soluble needles (G. a. B.). 

Ethylo-iodide B'Etl: granular crys- 
tals (Bookett a. Wright, C. J, 28, 703). — 

} B'Etl 2aq. Yields alkaline B'EtOH which is 
! readily split up into narceine and alcohdl. 

Ethylo-bromide B'EtBr; [166®unoor,]; 
fine white soluble needles.— (B^EtBr)OdBrj ! 
small colourless needles (G. a. R.). 

• EtHylo-chloride B'EtGl; [170® uncor.]; 
small *0€Hourle8S needles. — (BT3tCl)3PtGl4 ; glis- 
tening yellow crystals [170® unoor.] (0. a. R^.— 
(B'EtGllHgGljjaq ; [127®] ; white crystalline pp. 

Ethylo-nitrate BTStNO,; [166° uncorj; 
loifg colourless silky needles, sol. water (0, a. B.). 

Ethylo-omalate [ 0 . 174® 

unoor.] ; glistening needles (containing 6aql. 

Bensylo-ohloride B^C,H,Cl: [162° un- 
cor.] ; fine whi|e needles, t. sol. hot water and 



•loohol, insol. etlior.-(B'0,n,01)*PtOl4: |165» 
nnoor.]; yellow orystaUine powder. 

Methyl - narceine 0«Hag)H,)0^. [175® 

nnoor.]. Formed by adding kOH (2 pta.) to a 
boiling solution of narbeine-methylo-iodide (Ipt.) 
in 10 pts. of water ((Claus a. Bitzefeld, JB. 18» 
1573). Fine colourless needles. Y. sol. aloohol, 
si. sol. water, nearly insol. ether. , 

Benzyl • narceine 0„H2a(C7H7)0,^. [169'' 

ancor.J. Formed by the action of aqueous EOH 
upon narceine-benzylo-ohloride (Claus a. Bitze- 
feld, B. 18, 1574). Long white needles. V.soli 
alcohol, nearly in sol. water and ether. Alkaline 
reaction.— (B^HCl);PtCl4 2aq ; [128® unoor.] ; 

dark-yellow crystalline pp. ‘- 

Narceio acid C,iH,jNOg. [184°]. Formed 
by oxidising narceine with KMnOi (Claus a. 
Meizner, J, iw, [2] 37, 3). Prisma (otutaining 
3aq), V. sol. alcohol, ether, chloroform, and hot 
water. Decomposes* at 180°-200° into COj,, di- 
methylaSnine, and di-oxy-naphthalene dicarb- 
oxylic acid C,.^H^Ort. Not acted upon by FeCl,. 
— NaaA'".— N^^HA'"5aq[85°].-NaH,A"'4iaq.- 
Ba,A'"a5aq.— 

ilr.Narceine v. Narcotinb. 

NAECOTINE U. 

®®<lNMe.CHj.CH..aCH;C(OMe).aO^®^“ 

J,„^.CO.g;C(OMe).C(OMo) 

C‘CH CH 

(Boser, il. 254* 357). Mol. w. 413. [155°] (Wyn- 
ter Blyth, C. J, 33. 317) ; [176°] (Hesse). S. 
*014 at 100°. S. (85 p.c. alcohol) 1 in the cold ; 
5 at 78° (Duflos, B. /. 12, 214). S. (ether) *77 
in the cold; 2*1 on boiling (Dudos); *6 at 16° 
(Hesse). S. (isoamyl alcohol) *325 in the cold. 
S. (benzene) 4*61 in the cold (Kubly, J, 1866, 
823). S. (chloroform) 38 (Pettenkofer). S. 
(EtOAo) 1*7 (Henry), [a] « - 130° in ethereal 
solution (Bouchariiat, A, Ch. [3] 9,213); —185° 
in alcoholic solution; -207° in chloroform at 
22*5° (Hesse, A, 176, 192). Contained in opium 
to the amount of 5 to 8 p.c., and was the first 
alkaloid extracted therefrom (Derosne, A. Ch, 45, 
257; Bobiquet, A, Ch, [2] o^ 275; Dumas a. 
PeUetier, A, Ch. [2] 24, 188 ; 50, 269; Liebig, A. 
C, 35; Brandes, 2, 274; Couerbe, A. Ch. [2] 
59. 169; A. 17, 174; Begnault, A. Ch. [2] 68, 
Ifh i Wfihler, A. 50, 1 ; Blyth, A. 60. 29; Wer- 
theim.A. 70, 71; 73, 208; FWckiger, /. 1869, 
797). 

Preparation, — 1. The mother-liquor obtained 
in the preparation of morphine (q. v.) by 
Gregory's process is ppd. by ammonia, and the 
pp. recrystallised from boiling spirit (Anderson, 
A. 86, 179).— 2. Opium is extracted with dilute 
HCl and the bases ppd. by EOH. The bases are 
treated^with oxalic acid to ppt. papaverine, and 
the filtrate from acid papaverine oxalate ppd. by 
ammonia. The pp. is recrystallised from alco- 
hol (Hesse, A. Suppl. 8, 284). — 3. Cone, aqueous 
NaOAo added to a solution of the hydroebloridbs 
of the opium bases throws down narcotine and 
papaverine. The pp. is redissolved in dilute 
HCiAq and mixed with l^FeCy^ which ppts. 
impaverine ferricyanide. Frcnn the filtrate the 
narcotine is ppd. by ammonia (Pkigge» Ar.Ph, 
[3] 25, 343). 

Properties.—Ttimeino prisms, or grouM of 
IBsedles. Cannot be sublimed. If cooled slowly 
after melting it forms slender radiating needles. 


InsoS. cold water, m. sol. aleohol and Mietk 
LsBvogfyrate in neutral solutions, dextrogyrate in 
acid solutions. Insoluble in aqueous jratash, 
nearly insol. NH|Aq. Dissolves in ooiling 
baryta-water, but ppd. therefrom by NH,Aq. Its 
solutions do not give a blue colour with FeCl,. 
Narcotic poison, 8 g. killing a oat. Not acted 
upon by Acfi, o 

Reactions,—!. Distillation with oonc. HlAq 
yields Mel (3 mols.) (Matthiessen a. Foster, TV. 
1863, 345; C. J. 16, 342; A. Suppl. 6, 60).— 2. 
Cone. HClAq at 110° yields MeCl and, succes- 
sively, di-methyl-nornarcotine, methyl-nornarco- 
tine, and hornarootine (Matthiessen a. Foster, 
C. J. 21, 257 ; Matthiessen, Pr. 17, 337 ; Mat- 
thiessen a. Wright, Pr. 17, 340). Distillation 
with equal volumes of H^SO, and water gives 
MellSO, and the three bodies last mentioned 
' (Armstrong, C, J. 24, 56). — 3. Boiling dilute 
; EOHAq has no action, but potash-fusion at 
200'^-220° yields trimethylamine and other 
volatile amines (Hofmann, A. 75, 367). — 4. 
Dilute f&tric acid at 50° forms meconin, opianio 
acid, hemipic acid and cotarnine. — 5. Distillation 
with 'HCl and platinio chloride also yields opianio 
acid and ootarnine. The same products are 
formed by oxidation with H^SO, and MnO, 
(Wohler).— 6. Water at 140° splits it up into 
meconin and hydrocotarnine (Beckett a. Wright, 
G. J. 28, 583). Sodium-amalgam gives the same 
products.— 7. Iodine acting on an alcoholic 
solution of narcotine forms taroonine methylo- 
periodido and iodo-tarfionine methylo-periodide 
(Jorgensen, J, pr. [2] 2,446 ; Boser, A. 245, 317). 

Tesfs.— 1. Cone. H-SO, forms a yellow liquid 
which, when heated becomes orange-red and 
finally violet-red (Husemann, A. 128, 305).— 2. 
H2SO4 containing a little HNO, gives a reddish- 
yellow colour.— 3. Does not liberate iodine from 
iodic acid.— 4. Does not reduce alkaline E,FeCv, 
(Kieffer, A. 103, 277).— 6. Bromine gradually 
added to a boiling solution of narcotine in dilute 
HGIAq forms a rose-coloured liquid, the colour 
being destroyed by excess of bromine. — 6. 
Potassio -mercuric iodide forms a yellowish-white 
pp. (Groves, C. J. 11, 97). Phosphomolybdio 
acid, picric acid, potassium sulphocyanide, and 
auric chloride also give pps. in solutions of salts 
of narcotine. — 7. A solution ot potassium chrom- 
ate added to one of a salt of narcotino, ppts. 
free narootine (Plugge, Ar. Ph. [3] 25, 793). 
K^Cr^O, ppts. narootine bichromate.— 8. Salts of 
narootine require, on titration, the same amount 
of alkali for neutralisation as if the base were 
absent (Pli^ge, Ar. Ph. [3] 26, 45).— 9. Chloride 
of iodine gives a ourdy yellowish pp. (Dittmar« 
B. 18, 1612). 

Salts.— B'HCl. Neeles, v. sol. water, 
[ajo- -47° to -60° in a 2 p.c solution contain- 
ing excess of HCl. [ajj, sa - 104*5° in a 2 p.o. 
soluflon in 80 p.o. alcohol containing excess (1 
mol.) of HCl (Hesse, A. 176, 192).- BHOl aq 
(Dott, J. 1884, 1.S89), — B'.HCl (Beckett a. 
Wright, C. J. 29, 164). -B',HC1. - b\HC 1 (B. a. 
W.).— Merourico-chloride; white pp. (Hin- 
teroerger, A. 82,311).— B',4H,Pt01g yellow crystal- 
Jine pp. (Blyth). Decomposed by boiling water 
(De Coninck, Bl. [2] 45, 181).-B',H,PtCl4 2aq 
(Hesse).— B'AS04 4aq (Dott).— — 
B'HI,: shining h^ins, converted ^ DOiling 
oicobol into taroonine periodide 0|tH|)NO«HIt 





jr«>gonsen, B. 460).~B',HOAoaq: ne^ea 
(liott). — Binoxalate: v. e. sol. wa^r. ~ 
Oyanura te B'H,0 AN. 1 Jaq ; needles [c. 176<»], 

V. si. sol. water (Olaua, J. jJr. [2] 88, 229). 

Methylo-chloride B'MeCl. Formed by 
heating narootine with Mol and decomposing 
the viscid B'Mel with AgGl (Roser, A, 247, 168). 
Groups of needles, v. tol. wv’.ter and alcohol. 
Yields ^'-narceine (v. infra) on distillation with 
aqueous NaOH.— B'^Me^PtOl*. 

Ethylo^iodide B'Etl (How, A. 92, 327). 

Oil- . . 

Ethylo-chloride *B'Et01. Yields t|/-me- 
thyl-naroeine [173®] on treatment with NaOHAq. 
— B'.;Et5,PtCl«. 

Noruarcotine 0„H„N0,. Obtained by heat- 
ing narcotine with fuming HIAq (Matthieasen a. 
Wright, Pr. 17, 340). White amorphous mass, 
turning brown in air. Almost insol. water, 
insol. alcohol and ether. A concentrated solu- 
tion of its hydrochloride is ppd. by HCUand 
also by water. The hydrochloride is tqeteless, 
and its solution gives with KOH, and 

NH, pps. soluble in excess, and with platinio 
chloride a yellow pp., quickly turning brown. 

Methyl derivative OjoH^NO,. Formed 
by heating narcotine with HClAq for some days. 
White amorphous mass, almost insol. water, 
insol. alcohol and ether. Its solution in cone. 
HClAq is ppd. by water. Astringent taste. The 
platinochloride is a yellow pp., slowly turning 
brown. The ppd. base is soluble in excess of 
NHjAq and Na^CO^Aq bM si. sol. KOHAq. 

Di-methyl-derivaiive ^ C^iHaiNO,. 
Formed by heating narcotine with HClAq for 
2 hours or with diluted at 100®. White 

amorphous mass, almost insol. water, v, sol. 
alcohol, si. sol. ether. Its solution in HClAq is 
ppd. by water. Its hydrochloride tastes bitter. 
The platinochloride is a yellow pp. The ppd. 
base is insol. Na^^COjAq, si. sol. HH,Aq, sol. 
KOHAq. 

\(/-Narco'ine C^H^^NOa. [o. 176®]. Formed 
by boiling narcotine with Mel, decomposing the 
resulting methylo-iodide by AgCl, adding an 
equivalent amount of NaOH, and distilling with 
steam (Roser, A. 247, 169). Slender white 
needles (containing 3aq), v. sol. alcohol and hot 
water, si. sol. cold water, insol. other. Dissolves 
in aqueous KOH and NH,, but is reppd. by CO,. 
Inactive to light. Coloured blue by iodine. 
Cone. H«SO| forms a brownish-yellow solution, 
turned dirty- violet on heating. Chlorine-water 
followed by ammonia gives a rod colour. Ac- 
cording to Roser, this body is probably identical 
with narceine. — B'2H.iS^4 2aq : tufts of needles. 
— B'HC13aq.— B'j^iPPtCl,. [198®]. Thin needles, 
insol. water. — A uro chloride; [130°] ; • yel- 
lowish-red needles.~Meroury doable salt 
[128*]. 

4r.Xethyl-narcelne O^HspNOg. ^^-JETomd-nor- 
[178°]. Formed by passing steam through 
a mixture of narootine ethylo-chloride and 
aqueous NaOH (Roser, A, 247, 178). White 
needles (containing 8aq), y. sol. water and alco- 
hol, insol. ether. Gives a blue colour with 
io^ne. The hydrochloride and sulphatg 
are y. soL water.— B'JSsPtClp 2aq : small yellow 
needles. 

Teropiammon OppHnNOir A orystallme 
aonpound, inioL water, found among the pro- 


ducts of the action of dilute HNOp on narootine 
(Andei;son). It forms a crimson solution in 
HpSO, and yields NH, and opianio acid on 
boiling with potash. 

Cotarnine Ci3H,pN04 Ae. 

[^:l:4 : 5]oH.<^§>O.H(OMe)(OHO).OH,.OH,.NHlU 

(Roser, A. 254, 364). [133®]. 

Formalion. — 1. By the oxidation of narco- 
tine by MnOg and H2SO4 (W6hler, A. 60, 19; 
Matthiessen a. Foster, Pr. 11, 66 ; Beckett a. 
>Yright, C. J. 28, 676) ; by platinio chloride 
(Blyth, Mem. 0. J. 2, 168), by dilute nitric acid 
(Anderson, C. 6, 266 ; A. 86, 196) or by 
JLfixfi, (M. a. F.).— 2. By the oxidation of 
hydroootarnine (Beckett a. Wright, C. /. 28, 
680). 

Propyties. — Colourless needles,’Bl. sol. water, 
y. sol. alcohol and ether. Decomposed on fu- 
sion. A solution of its hydrochloride is neither 
ppd. by HCl nor by water. Its salts taafce bitter. 
The freshly ppd. base dissolves in excess of 
aqueous NHj and Na.^COs, but is v. si. sol. 
KOHAq. Decomposes on fusion. Cotarnine is 
not poisonous. 

BeacUons. — 1. Nitric acid forms a red solu- 
tion and, on heating, oxidises it to apophyllenic 
and oxalic acids. — 2. Aqueous HCl, HI, or 
H,SO, at 140® yields MeCl, Mel, or MeHSO^ 
and cotarnamio acid. — 3. Zinc and dilute HClAq 
yield hydroootarnine. — 4. Bromine-water forms 
C,2H,.^r,NO, (Wright, C. J. 32, 633). Bromine 
water added to a solution of cotarnine hydro- 
chloride forms Oi^H.jBraNOpHBr, a crystalline 
pp. [190®-200°] (Yon Gerichten, B. 14, 311). 

Salts. — B'HC12Jaq; long silky crystals 
(Blyth).— B'gH^tClp: lemon-yellow crystalline 
pp., or dark -red six-sided prisms. — B'HClHgCl^ » 
pale-yellow pp. — B'HBr 2aq. — B'HI : yellow 
needles, si. sol. cold water and alcohol (Roser, 
A. 249, 166).— B'HI,. [142®] (JOrgensen, J.pr, 
[2] 2, 465). 

Beneoyl derivative OipH^EzNO^iaq. 
[123®]. Formed^ by shaking cotarnine with 
BzCl and diluteNaOHAq (Roser, A. 264, 836). 
Long needles, insol. water, y. sol. hot alcohol. 

I Oxim C,ANO,(NOH). [168®]. Prisma, 
j insol. water, m. sol. alcohol, sol. alkalis, — 
B'HCl ; small yellow needles, v. sol. water, m. 
sol. alcohol. -B',H,PtCl,; yellow crystalline pp. 
decomposed by boiling water. 

Oxim of the benzoyl derivative 
CAO,(OH:NOH).CA-NMeBz. [166®]. 
Formed by warming benzoyl-cotarnine with al- 
coholic hydroxylamine hydrochloride. Small 
pointed crystals, insol. water and ether, y. soL 
alcohol, sol. NaOHAq. j* 

Methyl-ootamine 

Methylo-iodide C^HnO^NMe,!. Formed 
by warming cotarnine with Mel (Roser). Yellow 
ifeedlesi si. sol. cold water and alcohol. De- 
comptsed by boiling NaOHAq into cotarnone 
and NMe,. 


Methylo -chloride 0uH„04NMe,01 Raq. 
Formed from the iodide and AgOl. Crystals 
(from water). On warming with alcoholic hy- 
droxylamine hydrochloride at 100® it yieldi 
0.4H;.01N.0.2iIq or CAO.(ON).OANMe,01 
a crystalline body, y. sol. water, conyerted by 
hot NaOHAq into NMe, and C,H«0,(ON).OH:CH, 
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8 6 The last bo4ytoniu a dibromide ri40”]. 

^H„04NMe,Cl)^Ca, 


(0,H„0«NMe,Cl)^Ca, 

B^omo^>otamine 0 ,;B,;BrN 04 . [100®]. 

Formed by treating hydroootamine hydrobrom- 
ide with bromine-water (Wright, 0, J. 82, 525). 
Oiystala (irom ether) ; decomposing at 100®. 
Beduoed by zino and HClAq to bromo-hydro- 
ootamine [78®]. — B'HBr. — Cry8tal|(, v. sol. 
water. Above 200® it melts, gives off gases, and 
forms a small quantity of taroonine hydro- 
bromide, together with a blue substance 
OssHifNjOgHBr insoluble in aloohoL i 

Gotarnone 

CHO.O*H„0,.OH:C1^ [78®]. .Formed by warm- 
ing methyl-ootarnine methylo-ohldride with 
aqueous NaOH fBoser, 249, 163). Plates (from 
alcohol), slightly volatile with steam. Insol. 
cold water, m. sol. alcohol, ether, and HOAc. 

Oxim C„H.O,(CH:NOH).CH:CH.,. [132®]. 
Slender needles (from dilute alcohol). 

Colafh-laotone 0„H,aOa i.e. 
OH,<g>O.H(OMe)<C^O^^ [164»]. 

Formed by oxidising cotarnone with KMnO^ 
(Boser, A. 254, 341). Prisms, si. sol. cold alco- 
hol or water. Forms with baryta the salt 
Ba(C||H„0,)2 

Acetyl derivative CjiH^AcO*. [174°]. 
Benzoyl derivative OjiHjBzO*. [184®]. 

' Cotarnio acid OjoHjO, i.e. 

Formed by oxidising cotarnone or cotarn-lac- 
tone with aqueous EMn04 (Roser, A. 249, 165; 
254, 345). Plates. Forms, on melting, the an- 
hydride Gi^HgOf [162®]. On heating with P 
and HIAq it yields gallic acid. HOlAq at 100® 

fon&B CH,<^>C,Hj(OMe)COjH [210°]. 
Bromine in HOAc produces the compound 

Salts.— EHA''2^aq: needles, ▼. sol. water. 
— BaA"; plates.— Ag^'^ ♦ 

Hydroootamine GjaH.jNO, i^ 
OH.<:g>O.H(oke)<«H-gM«. [60»] (H.); 

[55T (B. a. W.). Occurs in opium (Hesse, 
A, 8, 326). Formed by reducing oo- 

tamine with zino and HClAq, and, together with 
meconin, by the action of zino and HClAq on 
narcotine (Beckett a. Wright, C. J, 28, 577). It 
is also formed in small quantity (2 to 5 p.o.) in 
the preparation of opianic acid by the oxidation 
of narcotine. Monoclinio prisms (from ether), 
V. sol. alcohol and benzene. The crystals con- 
tain water of crystallisation ( J aq). Gone. H BO4 
forms a yellow solution, changing on heating to 
orinmon and, finally, to a dirty violet colour. 
Easily oxidis^ to cotamine. Not attacked by 
Ac^. Bromine added to a solution oh its Ify- 
drobromide forms 0,aH,4BrNO, [78° cor.],*which 
yields the crystalline salts C,A4BrNO,&r and 
(C,ja,4BrNO,)APtCl4. • 

Salts.— B'HClaq.-B'APtCll-.—B'HI, S. 
2atl8®.--B':^rlJaq. 

Btkylo-iodide B'Etl. White micaceous 
tol. water. Yields (B'Et),C04 4aq, 
frEtCl [100®], both orystanme,imd 
t'B'BtCl),PtCl4. 


Abatyl^droootamiiiMsetts acid 0,«H|»NO« 
[20l®].«Formed by boiling cotamine (1 pt.) willi 
acetic anhydride (10 pts.) for ^urs. Small 
needles. Sol. alcohol and benzene^ si. sol. boil- 
ing water, insol. cold water, and ether.— A'Ag: 
white pp.— A',Ca ; very soluble small needles. 

Ethyl ether A'Et: [118^; white feathery 
needles (Bowman, B. 2(]| 2481). 

Ozy-hydrocotaraine methylo-iodide 

OB<»>(W(OM.)<gg(25-8f^. 

Methyl derivative 

C,H,0,:CA(OMe)NMe,I. [178®]. Formed by 
the action hi Mel in the cold on a solution of 
cotamine in MeOH (Boser, A, 254, 360). Yellow 
needles, v. sol. hot water and alcohol. Ppd. 
unchanged by adding NaOH to its warm aqueous 
solution. Boiling with water and Ag^O expels 
NHMe,.— (C,4Hj4N04Cl)JPtCl4 : orange pp. 

Ethyl derivative 0,|H,|O,(O£t)NMeJ. 
[168P]. Formed by the action of Mel on a cold 
solutioy of cotamine in EtOH. Plates, v. e. sol. 
water anti alcohol. 

laobutyl derivative 0|,H„0,N(0Et)I. 
[120®]. Formed from cotamine, Mel, andiso- 
Wtyl alcohol. Plates (from water). 

Cotamamio acid 0,iH„N04. Formed by 
heating cotamine with aqueous HGl at 140® 
(Matthiessen a. Foster, A, SuppL 2, 879; Ge- 
richten, B. 14, 810). Yields apophyllenic acid 
on oxidation by dilute HNO,.— G„H,,NO,H01 aq. 
White needles, si. sol. cold water. On treatment 
with nitrous acid or oif- exposure to air its solu- 
tion becomes green, with red fluorescence, and 
exhibits a spectrum resembling that of chloro- 
phyll. 

Tarconine 0,.H,NOs. Formed by heating 
bromo-cotamine nydrobromide at 200® (Wright, 
G. J, 32, 535) or tarconine methylo-ohloride 
with cone. HClAq for 4 hours at 150® (Boser, A, 
245, 821). Ppd. from solutions of its salts by 
EOH, but not by Na,GO,. Its hydrochloride 
heated at 200® forms a blue base GjoHjfNjOf, 
forming the blue salts B\H,Br, and B',H^04.— 
Salts: B'HGlltaq: needles, v. e. sol. water 
and alcohol.— B'^jPtCla: insol. alcohol. 

Methylo-iodide B'Mel. Formed by the 
action of H^S on the periodide which is formed 
by boiling narcotine in alcoholic solution with 
iodine and some HCl. Tufts of yellow needles 
(from water or alcohol).— B'Mel,. [160®]. Bed- 
dish-brown needles (from alcohol or HOAc). — 
B'Mel, (Jorgensen).— B'MeBil4. 

Methylo- chloride B'MeGl: yellow 
needles.— (B'MeCl),PtOl4 ; yellow crystalline pp., 
si. sol. water.— B'HAuCl4. 

Bromo-tareonine C„H,BrNO, i.e. 

0,H,^rO.OAN<^ >0;-[236“-238»]. Formed 

by heating the bydrbbromide of the compound 
G„H;,Br,NO, {v. Cotamine^ Beaction 4) with 
water at 180® (Wright; Gerichten, A. 210, 84). 
Orange-red needles (containing 2aq), becoming 
crimson and anhydrous at 100®. Si. sol. cold 
water, insol. ether. Water at 160® splits it up 
into cupronine and tarnine. Cone. HGlAq at 
,120® forms nartic acid, tarnine, CO|, and CO. 
Chromic add mixture yields bromoform and 
apophyllenic acid. Bromine-water added to a 
solution of its hydrochloride yields cuprhie,. 
bromo-apophyllenio add, and dibiO]|io*apophyl* 
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llHi Distillation over soda-lime yields pyridine. 
— B'HG2aq: onrstals, si. sol. cold water.— 
B'HBr2aq«— : needles (from hot oono. 
HClAq). 

MethyPo^o hloride OjiHgBrNOaMeOl : slen- 
der needles, y. e. sol. water, m. sol. alcohol.— 
(B'MeCl),PtCl,.— B'MeAuOU. 

Methylo-bromide, OnHgBrNOaMoBr. 
Formed by the action of bromine-water on an 
aqueous solution of tarconine .methylo-chloride, 
the perbromide first formed being decomposed 
by HgS (Roser, A, 246, 824). Long needles (con- 
taining aq), changing on standing to flat prisms. 
— B'MeBrg. [166°]. Yellow rectang^ular plates 
(from alcohol or HO Ac). 

Methylo-iodide 0^ jHgBrNOjMel. [204°]. 
Formed from bromo-tarconine and Mel (Gerich- 
ten, A. 210, 170). Yellow needles, sol. water, 
insol. ether. Turns brown at 170°. Boiling 
baryta-water converts it into formic aldehyde | 
and methyl-bromo-tarconio acid. Moist Ag,0 
forms the hydroxide crystallising in arq^ll red 
needles. * 

Ethylo-^iodide O.oHgBrNOgEtl. [206°]. 
Formed from ethyl iodide and bromo-tarcohine. 
Yellow needles. Yields (B'EtCl),PtCl 4 . 

lodo- tarconine C„HgTNOji. Formed by heat- 
ing its methylo-chloride at 180° (Roser, A. 245, 
319). Crystallises from water in yellowish-red 
needles (containing aq), becoming dark red. on 
drying.— B'HCl ‘2aq : silky yellow needles, v. sol. 
water, si. sol. HClAq. 

Methylo-chloride^ C„HJNOgMeCl aq. 
Formed from the methylo-iodide and AgCl. 
Yellowish-white needles (from alcohol), m. sol. 
water. — (B'MeCl) 3 PtCl 4 : needles, si. sol. hot 
water.— B'MeAuOli : needles (from hot water). 

Methylo-iodide 0„H JNCgMel. Formed 
by the action of iodine on narcotine in alcoholic 
solution, the resulting periodides being decom- 
posed by H.^S (Roser, A. 245, 317). Yellow 
needles, changing on standing to prisms ; al- 
most insol. cold water, si. sol. hot alcohol. — 
B'Melg. [171°]. Needles, si. sol. alcohol. 

Uethyl-tarconic acid C,iHnNOa. [244°]. 
Formed from the aqueous solution obtained 
by the action of Ag^O and water on tarconine 
methylo - chloride by boiling alone or with 
baryta (Roser, A, 245, 322 ; 264, 366). Not a 
true homologue of tarconic acid. Thin yellow 
needles (containing 2aq), v. sol. hot water, 
alcohol, mineral acids, and EOHAq, insol. 
ammonia. — C„H„N08HClaq; white prisms or 
needles; turns yellow on drying at 100°. — 
CnHjjNOjHaSO^ 8aq ; white prisms. — 
(CijHijNOJgHaSO.Oaq : yellowish crystals. 

Bromo - methyltarconio acid 0„H,oBrNO,. 
[283°]. Formed by^ boiling bromo-tarcohine 
methylo-hydroxidewith baryta-water (Qerichten, 
A. 210, 79 ; Roser, A. 246, 826). The ppd. Ba 
salt is decomposed by HgSOg or HOAc. YdUow 
prisms (containing 2aq), insol. cold water and 
ether, sh sol. hot alcohol. Darkens at 215°. 
HeaM with oono. HClAq it yields MeCl, HBr, 
and tarconic acid.— CuA'g.—BaA',; yellow pp.— 
(HA^Cl) 2 PtCl 4 ^needles, m. sol. dilute HCl. 

Bthyl • bromo - tarconic acid CigHigBrNOg-t 
[225°]. Formed by the action of baryta on bromo- 
taroonine ethylo-iodide (or ethylo-hydroxide) 1 
(Gariohten, A. 212, 182). Yellow needles (oon- 
ialning 2 aq), T. sL fol cold water, t* |o1. alco- { 


hol, insol. Cfther. Its aqneoni solution is neutral 
Cone. -^HgSOg forms a yellow solution. Oono. 
HClAq converts it, on hea^g, into EtOl, ^r, 
and tarconic acid. — HA^Cl : yellow needles. — 
(HA'HCl)gPtCL.— Cu'Ag. 

Tarconic acid C,„H,NOa Formed by heating 
bromo-methyl- tarconic acid with oono. HClAq 
at 166° (Ggrichten, A. 212, 184). Slender yellow 
needles, turning brown in air. Its alkaline solu- 
tion is brown, becoming greenish-blue on stand- 
ing. It reduces AgNO, in the cold,— HA'HCl : 
{prisms, m. sol. hot water, insol. cold alcohol. 
FeCl, colours its solution red. 

li^artic acid C 2 oH,aN.p„. Nartine. Formed 
by heating> bromo-tarconine or tarnine with 
oono. HClAq at 130° (Gerichten, A. 212, 194 ; 
212, 170). Yellow needles, decomposing at 200° 
without saelting. Turns brown in air. NaOH 
does not ppt. it from acid solutions. Its solution 
in NaOELAq turns greenish-blue when exposed to 
air. Reduces AgNO,. KMnO^ oxidisesUi? to a 
pyridine carboxylic acid. On distillation with 
soda-lime it yields pyridine. — H-^A^HgClg. [above 
275°]. Yellow needles, m. sol. water. —HaA'HCl: 
yellow needles, si. sol. water. 

Tarnine CuHjNO^. [above 290°]. Formed 
by heating bromo-tarconine with water at 130° 
(Gerichten). Orange needles (containing IJaq) 
m. sol. hot water and dilute alcohol, insol. 
ether— ^‘B'HOl: yellow needles, sol. water. — 
B'.^H. 2 PtCle. Decomposed by boiling water. 

Cupronine C;^H,8N20a. Formed, together 
with tarnine, by heating bromo-tarconine with 
water at 140° (Gerichten, B. 14, 315 ; A. 210, 
190°). Black powder, insol. hot water, alcohol, 
and ether. Forms a brown solution in aqueous 
NaOH or NagCOj. Cone. H^SO^ forms a magenta- 
red solution, changing to violet on dilution. 
Cone. HClAq does the same. — B'HCl : coppery 
needles. — B'HBr ; bluish • green needles with 
coppery lustre, si. sol. water, forming a blue 
solution. 

Cuprine 0 „H,N 03 . Formed by the action 
of bromine on a solution of bromo-tarconine 
hydrobromide (Gfirichten, A. 210, 89). Minute 
blue needles with coppery lustre, sol. water and 
alcohol, insol. ether. Weak bUse, the hydro- 
chloride crystallising in concentric groups of 
needles, the platinoohloride being a dee^- 
blue flocoulent pp. 

Apophyllenio acid is the mono-methyl ether 
of Ptridinb dicarboxylio acid. 

Di-bromo-apophy'lin p. vol. i. p. 663. 

Ozy-narootine Oj^HasNOg. Crystals which ^ 
remain undissolved in the process of purifying 
narceine (Beckett a. Wright, 0. J, 29, 461), 
Small crystals (from alcohol), v. si. sol. water 
and alcohol, insol. ether, nearly insol. ’^nzene 
and chloroform. Ppd. from solutions of its salts 
by NaOH and NaaCO,, but redissolved in excess. 
Oxidised by FeCl, to hemipic acid and cotamine. — 
B15[C12tiq: crystals.— B^jByPtCl. 

HABIKOIN CaiHaaO,,. AurantUn, ffesper^ 
idine. [171°]. S. *33 in the cold. Wd- -84*5 
in aqueous solution — 87’6 in alcoholic solution 
(W.) ; [a]j* -64*6 (H.), Occurs in the flowers 
^d* other parts of Citrtts decunuma* The dry 
orange-blossoms contain about 2 p.o. It orystaf- 
Uses on cooling from the liquor left in the still 
after distilling over the oils with steam 
mann, Ar. Ph. p] 14, 182; Will, B. IS, 1311; 
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SK), 295). White erystals (oontiining 4aq), nearly 
inBol. cold water, sol. alcohol, insol. ether. Has 
a very bitter taste. SpUt up by dilute 
(3p.o.) at 96° quantitatively into naringenin and 
isodulcite. Itdissolve^n alkalis with a yellowish- 
red colouration. Ferric salts produce a brownish- 
red colouration with dilute aqueous ^lutions. 
By sodium-amalgam it is oonvertM into^ a 
colouring matter which dissolves in alcohol with 
a red colour and bluish fluorescence. 

Karingenin 0„H,.p4 probably 
[4:1] C«H,(OH).CH:CH.CO.O.C,H,(OH), [1:8:6]. 
[24#*]. Formed, together with isodulcite, by 
heating naringin with dilute (2-3 p.o.)>HjS04 on 
the water-bath. Glistening colourless, tasteless, 
and odourlesStCrystals. V. sol. alcohol, ether, and 
benzene. Dissolves in alkaline hydrates form- 
ing yellow solutions, and is reprecipitated by 
00,. Ferric salts give k brown-red colouration. By 


in wgott of rye ^rieger, B, 11, 184) | and In 
beet-root juice (Lippmann, B. 20, 8201). 

Formation,--^!. By boiling the bile of pigs 
or oxen with baryta (Strecker, O. B, 62, 1270 ; 
A, 128, 868; Dybkowsky, /. pr. 100, 168; 
Httfner, J, jpr. [2] 19, 802).— 2. By boiUng ox- 
brain wi^ baryta (Liebreich, ^1.184,29 ; Baeycr, 
A. 140, 306).— 8. By extlacting yolk of egg with 
ether and alcohol, evaporating the extract, and 
boiling the residue with baryta (Diaconoff, J, 
1867,776; 1868,730). In this preparation two 
similar bases occur, containing 34 and 32 p.c. Pt 
in their platinochlorides (Hundeshagen, /. pr. 
[2] 28, 247).— 4. Together with glycero-phos- 
phoric acid, oleic, and palmitic fwids by the 
action of alkalis on lecithin (Liebreich ; Gobley, 
C. B. 70, 1297; Bokay, H. 1, 167 ; 12, 148).— 
6. Together with sinapic acid and barium sulpho- 
cyanide, by heating sinapine sulphocyanide with 
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OOo. FerricsaltsgiveaDrown-reacoiourauou. xjy ; ^ \ 

sodiurif-alnalgam it is converted into a colouring , baryta-water (Claus a. Kee86, [2] 4, 46) 
XX ui-i, xxtUh A red Syntheses, — 1. By heating trimethyl 


matter which dissolves in alcohol with a red , 
colcur and bluish fluorescence.^ By boiUng with 
concentrated aqueous NaOH it^ is decomposed 
into phloroglucin and p-coumaric acid (Will, B. 
18,1822; 20,297). 

Karingenie acid is p-Couhabio acid. 

HAETIC ACID o. Narcotinb. 

NATALOlN V. AloIn. 


Syntheses,—!. By heating trimethylamine 
(6 g.) \/itlh glycolic chlorhydrin (10 g.) at 100° ; 
the resulting chloride HO.CH.^CH...NMe3Cl being 
deooDLposed by moist Ag;^0 (Wurtz, C, B, 66, 
1016; 68, 1434; A, Suppl, 6, 116).— 2. By the 
union of ethylene oxide with trimethylamine 
(Wurtz. A, Suppl, 6, 201). 

Properties.— Strongly alkaline syrup, dcoom- 
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KEODYMllTM. The name given by Auer posed on boiling in concentrated aqueous solu- 
. . . .. . A ‘ in+.A n.nd trimethvlamine. Gone. 


von Welsbach to that constituent of didymium 
which yields rose-coloured salts (v. Didymiusi, 
Tol. ii. p. 383; cf. Metals, rare, this vol.p. 240). 
mSOSSIDINE V. Proteids, Appendix C. 
KEOSSIKS V. PBOTE'iDS, Appendix C. 
KEEIODOBEXH. a bitter yellow powder, 
extracted by alcohol from the bark and wood of 


extracted by alcohol from the bark and wood of morphous : orange prisms (from warm sati: 
Nerium odorum, an Indian plant prescribed lor goJution), reddish-brown trimetrio tablets 
leprosy (Greenish, PA. [3] 11, 873). It is sol. « enfiivotafl arklnfinn nr rArriilar octa 


water,* insol. chloroform. Its solution is ppd. 
by tannin and by ammoniacal lead acetate, and 
reduces Feb ling’s solution. 

Neriodorin. A bitter resin, accompanying 
the preceding body, si. sol. water and alcohol, v. 
sol. CHCla. 

EEDBIDINE* O^Hj^Na. A product of the . 
putrefaction of flesh, appearing on the second j 
daV and disappearing about the fourth day ' 
(Brieger, B. 16, 1187, 1403; Bocklisch, B. 18, 
86; Gautier, BU [2] 48, 12). It also occurs in 
fresh human brain (Brieger, J, Th. 1884, 92|. 
Gelatinous mass with disgusting smell, v. e. sol. 
water, insol. alcohol and ether. Very poisonous 
(G.). Its solution is ppd. by HgCLj and by lead 
acetate. Yields di- and tri- methylamino on 
boiling with NaOHAq.-B;'H,Cl, ; needles, v. 
sol. water, insol. alcohol and ether. — ^B ^^PtCl,. 

EEDEINE C.H„NO,U. , , 

OH.,(OH).CBL.NMe,OH. Choline. Di^thyU 
oxy^ethyi^mvne methylo-hydroxide, Tri^meihyU 
oxcthyl-ammonium hydroxide, Sincalkxe, ** 

Oceumnce,—lt^ cotton seeds (Bohmy J.pr. 
[2] 80, 87) ; in putrefying flesh (Gautier, Bl, [2] 
48, 18) ; in germinating pnmpkin sprouts (E. 
Schulze, E. 11, 865) ; in the seeds of Tri^On^la 
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tion into glycol and trimethylamine. Cone. 
HIAq and P at 140° forms CaH^I-NMeal. Weaker 
HIAq yields CjHJ.NMs.Cl. Yields muscarine 
and betaine on oxidation. Not poisonous. 

S a 1 1 B . — 0*H ,(OH)NMe3Gl. Dimorphous : 
usually as long needles, sometimes in thin tri- 
metrio plates.— (C2H4(OII)NMe3Cl)jPtOl4. Tri- 

. • // — saturated 

from 

a cold saturated solution, or regular octahedra 
from a solution containing 16 p.c. of alcohol. 
The first and third forms left in contact with 
their mother liquid change into the second 
form (Hundeshagen, J, pr, [2] 28, 245). — 
{0,H4(0H)NMe8Cl)AuCl, : yellow needles, sl.soL 
cold water.— Cj^4(OH)NMe3l. Formed from 
CaH4(OH)NMe2 and Mel (Knorr, B, 22, 1116). 

Acetyl derivative of the chloride 
03H4(0 Ac).NM^C 1 . - C,H,8NO.C1AuCI, : nodules. 
NEDEO-KEEATIN v, Proxeids, Appendix C. 
NICKEL. At. w, 68-6. Mol. w. unknown, 
as element has not been gasified, [c. 1400°- 
1420n (Schertel, N, 22, 643) ; [c. 1450°] (Pictet, 
C. B, 88, 1317). S.G. 8*97 to 9*26 (llammels- 
berg, J, 2, 282 ; for other values v. Clarke’s 
2'able of Specific Gravities [new ed.], 12), S.H. 
14° to 97° *10916 (Ilegnault, A, Ch. [8] 68, 1). 
V,-iV, (1 -1-8 X *000012790 f-40° (Fizeau, C.R. 
08, 1125). E.C. at 0° (Hg at 0°-l) 7*374 
(Matthiessen a. Vogt, P. M. [4] 26, 242). S.V.S. 
c. 6*6. H.C. [NP, 0*,3H*0] - 120,380 (Th. 8, 807). 
For spectrum of Ni (ultra-violet) v, Liveing a. 
Dewar, Pr. 43, 430. 

Occurrence. — In some meteorites, from 8 to 
8 p.c. associated with *2 to 1 p.c. of Co. In the- 
sun’s atmosphere (Cornu, 0. p. 86, 983). Ni 


18, 26i8) rin tte !, has been found, to the extent ot -76 p.o., in a Pt 
seeds of yetoh, Yicia sativa (Sohube, B. 23, ore from the Ural 0. 8?, 

1827); inhopsandbeer(Ories8a.Hatrow,O.X I Chiefly as wpj^-nwktl w «« 

47,2.)3; B, 18,717); in atefla nuts (Jahns, B. NiAs„ and Mg-Ni s^oat^ fformsnfx Ni uti' 
p, m2)-, in the fly ag^e fflamaii, J. 1876, monide, 

in herring biine^oeklisch, B. 18,1928); ' also occur, chiefly in oombutatiofl with Wfl* 
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potm^t of do, Sb, and Bi. Ki oom;ponndg 
are alwayf present in Co ores, and Co is almost 
invariably a constituent of Ni ores. Ni com- 
pounds have been known to the Chinese for cen- 
turies ; Ni forms a constituent of Chinese armour. 
Copper-nickel was known to the German miners 
in the Middle Ages ; h^ing in vain attempted 
to extract Cu from thil mineral, they gave it 
the name of kupfer-nickel, or false copper. In 
1751 Cronstedt showed the mineral to contain a 
sjpecial metal, to which he gave the name of 
nickel. The metal was obtained in impure con- 
dition by Cronstedt, and examined by^ergmann, 
Bichter, and others. Fleitmann prepared larger 
quantities of Ni, and applied it to coat iron and 
steel. Bdttger, c. 1840, introduced the practice 
of electro-nickel -plating; this application of Ni 
has become an important trade since o.fL8C9. 

Formation. — Copper nickel^ or speiss (a by- 
product in the production of smalt), is powdered 
and roasted (to remove As and oxidise Ni). again 
roasted with charcoal, dissolved in HNOgAq, 
saturated with H and the filtrate is ppd. by 
Na^CO,; the Ni is separated from the Fc and Co 
in the pp.^by different processes (u. Preparation)\ 
the Ni is ppd. by alkali as Ni0.a;H^0, the pp. 
is dehydrated by heat, and reduced by C or in 
H. An aramoniacal solution of Ni-NH, sul- 
phate is sometimes decomposed by electrolysis. 

Preparation. — ^A salt of Ni, tolerably free 
from Co, is obtained by such a method as the 
following from arsenical Ki sulphide, or speiss; 
speiss is a deposit formed in the pots in which 
roasted Co arsenide, mixed with copper-nickel, 
is fused with KjCO, and quartz, in the prepara- 
tion of smalt. The roasted ore, or speiss, is 
fused with chalk and fluorspar ; the slag being 
poured off, the metal is powdered and roasted 
for a long time in a reverberatory furnace till 
fumes of Aa^O, cease to come off ; the product 
is dissolved in HOlAq, the solution is diluted, 
bleaching powder is added to oxidise the Fe 
salts, and milk of lime to ppt. Fe^O, with As 
oxide; the filtrate is acidified and ppd. by H^S, 
the filtrate from this pp. is heated with bleach- 
ing powder to ppt. Co oxide, and the Ni remain- 
ing in solution is ppd. as oxide by milk of lime 
(Louyet, J. Ph, [3] 16, 204 ; for other methods 
V. Wagner, Berg und HiUtenm. Zeit. 1870. 134 ; 
Gilchrist, B, 16, 264 ; Donath, D. P. J. 236, 827; 
Wdhler, P. 6, 227 ; Cloez, /. 1857. 619 ; v. also 
Dictionary or Applied Chemistry). 

Impure Ni may be purified by dissolving in 
HClAq with addition of HNO„ evaporating to 
dryness, dissolving in water, acidulating with 
HClAq, boiling wifii excess of NaHSO, (to reduce 
As^Ok to As.p,), saturating the warm liquid wKh 
(after iSO^ is all rehioved), filtering after 12 
hours or so, evaporating the filtrate to dryness, 
dissolving the residue in water, filtering, treatihg 
the filtrate with Cl and then ppg. Fe and Co by 
BaCO|, removing excess of Baby dilute H^SO^Aq, 
filtering, and ppg. Ni as carbonate by Na.jCO, 
(Cloez, J. 1867. 619). After ppg. As, Cu, Sb, Pb, 
and Bi by H^S, thej&ltrate may be much concen- 
trated and Ni ppd. as oxalate, by addition of 
ozalio acid (Deville, A. CK [8] 46, 82). Winkler 
(J5V.6, 18) boils a solution of commercial NiCO, 
with NaOiO till all Co is ppd., this occurs only 
when a large quantity of Ni is also thrown down i 
ijf H,S, boiU tlw and 


1>pta. 4ffiOO, by addition o( Ka,OOr Oo is the 
most difficult impurity to separate from Ni salts ; 
the most effectual method is to dissolve in 
HNOjAq, concentrate, neutralise by EOHAq, 
mix with KNO^Aq, strongly acidify with acetio 
acid, and allow to stand for a few days, when 
the Co is /completely ppd. as Oo-K nitrite, and 
the filtrate contains the Ni (c/. Zimmermann, A. 
232,324). 

Ni is obtained from NiCO, (or NiO.H^^O ppd. 
^rom solutions by KOH Aq) by washing thoroughly, 
spreading out to dry, heating till COg is all re- 
moved, and then reducing by H, at c. 270 (Mtil- 
ler, P. 136, 61), or by heating with 0 ; the latter 
method is conducted by making the NiO into a 
paste with oil, placing this in a orucible lined 
with chaftoal, and heating in a powerful air- or 
blast-furnace. 

NiCOa may be dissolved'in HOlAq, the solu- 
tion evaporated to dryness, the residue of^iOl, 
thoroughly dehydrated, then sublimed in a porce- 
lain tube in a stream of Cl, and finally reduclbd 
by heating in H (Winkler, Fr. 6, 18). 

NiO-P^ yields Ni when heated out of contact 
with air ; this may be done by heating under a 
layer of ponnded glass which does not contain 
any heavy metal, 

Ni is also obtained by electrolysing solutions 
of its salts, using a weak current ; the best solu- 
tion to use seems to be an ammoniacal one of 
Ni-NH^ sulphate (v, Becquorel, C. B, 55, 18; 
c/. Zimmermann, A. 232, 324). 

Properties. — A very lustrous metal; white, 
with a slight greyish-yellow tinge. Hard ; easily 
polished; ductile, malleable, and very tenacious. 
By heating in a porcelain oven, crystals of Ni, 
apparently regular, have been obtained. Slightly 
magnetic, but less so thanFe or Co. Ni obtained 
by reduction of NiO by charcoal usually contains 
a little C ; such C-containing Ni is softer and 
less malleable than the purer metal (Boussin- 
gault, Ghem. Ind, 1878. 130). As obtained by 
reducing NiO by H, or by heating NiC^O^ Ni 
forms a greyish-bflick, somewhat porous, pyro- 
phoric powder. As obtained b^ reducing NiCl. 
in H, the metal forms a compact sponge, and 
also lustrous leaflets (Winkler, Fr. 6, 18 ; Gard« 
J. 1877. 266). By electrolysis of Ni solutions 
by a very weak current, Ni is obtained as co- 
herent, lustrous, white plates (Becquerel, O. R. 
55, 18). After fusion of large quantities of Ni, 
the metal becomes porous and crystalline, and 
loses its ductility ; this is probably due to absorp- 
tion of gases, and may be prevented by adding 
I p.c. of Mg (Fleitmann, B. 12, 464). 

Ni shows passivity, i.e. under certain gpndi- 
tions it is unacted on by HNO,,Aq. According 
to Saint-Edme (G. R, 106, 1079), commerciu 
sheet Ni is passive in ordinary HNO^Aq, and 
passive Ni remains passive when heated to bright 
redness in*H, whereas Fe loses its passivity (c/. 
Passivity of iron, under Iron, this vol. p. 52). 

Ni is a metallic element. The oxides are 
basic, or react as percrifides ; NiO forms a series 
of corresponding salts; Ni^O, probably form^ 
salts by reacting with acids, but these salts are 
reduced very easily to salts of NiO. Ni is olnselj 
related in its chemical properties to Oo ; it is 
classed with Oo and Fe, and also shows analo- 
gies with Mn ; v. Iron oboup of Buuanm, this 
vot p. 05. No Ni salts iie known eorres|Mnd- 
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Inn with the oobalto- and ooWti-oyanidM, 
MXIoCy. and M,CoCy. ; nor mokd-ammonio- 
baees known analogous with the 
although some Ni compounds, the haloid 
compounds, combiner with NH3. 
violet spectra ol Ni and Co do not exhibit much 
analogy (v. Liveing a. Dewar, d3. 

The at, w. of Ni has been determined (1) hy 
reducing NiO in H (Erdmann a. Marchand, il. 

82, 76 ; Russell, C. J. [2] 1, 61) ; (2) by analysing 
Ni oxalate (Schneider, P. 101, 387 ; 107, b05 „ 
130, 803) ; by determining Cl in NiCl^ bumas, 

A, Ch, [3] 66, 149) ; (3) bv PP% ^iSO^Aq by 
BaCLAq (Sommaruga, W. A. P. 64 
by the reaction of AuCl^Aq on Ni, and deter- 
mining the Au ppd. (Winkler, Fr. 

KrfisB a. Schmidt. B. 22, 11 ; but v also^mkler, 

P. 22, 890) ; (6) by decomposing by heat strycn- 
nine-Ni cyanide and' brucine-Ni eyai^ne (Lee, 

0. nM 237) ; (6) by dissolving Ni m H^Aq. 
and measuring H evolved u 

294); (7) by determining S.H. of Ni, the result 
obtained shows that 68*6, and not a multiple of 
this number, is the at. w. ; this result has been 
confirmed recently; (8) by determining V-D. of 
gaseous Ni(CO)4 (Mond, Danger, a. Qumcke. O.J. 
57 749). 

'Alleged decomposition of ntciifsZ.— Kruss a. 
Schmidt (B. 22, 11) found that by repeatedly 
treatincNiS, prepared from the ordinary sulphate, 
with NH. sulphide, until the latter was no longer 
coloured brown, a bright-yellow residue was ob- 
tained; from this residue they prepared various 
Balts, which they regarded as compounds of a 
new metal, and finally they obtained the sup- 
posed new metal by electrolysing an aqueous 
solution of the chloride, and 
the dichloride in H. Kriiss a. Schmidt (P. 22, 
2026) prepared what they considered to be pure 
Ni. and by fractionally ppg. this af.^Dasio 
Ni-NH, arsenite they obtained two different 
substances, one having an at. w. 56-68, and the 
other an at. w. 61-100; hence they concluded 
that their former results were confirmed, tuat is, 
that Ni is really^ compound or a mixtme of two 
elements. Considerable doubt was thrown on 
these resnlte by the work ol Wilier on the re- 
action between pure AuCl, and N: (D. 22, 890) , 
and Fleitmann’s experiments on large quan- 
titles of Ni also tend to show that Ni has not 
been separated into unlike parts (Ghent. Zettung, 
18 767). 

'Reactions and Combinations.--!. Pieces of 
Ni do not oxidise in ordinary air ; heated in air 
Ni is superficially oxidised to NiO ; Ni obtained 
bvwduction of NiO at low temperatures is pyro- 
phoric:-2. Ni bums to NiO when heated in 
oxvam.—^. By heating in chlonne, bromvM, or 
NiOl,, NiBr,. or Nil, is produoed.-4 
Heated with sulphwr, NiS is formed.—^ Ni 
oombinea with ^tphorus when th^ elonfents 
are heated togefter.-6. Combinee with arsmw 
in sevenil proportiona {«. NicUel, wiemida of, 
p. 601).— 7. Absorb*, and ^obably eJao combines 
with, carbon {v. Nickel, carbides of, y. 601). 

8. Combines with carbon monoxsde {v. 
carbon-oxide, p.601).-9. By rednemg NiO in 
presence ol SiO„ Ni is obtamed, 
silicon (p. Nickel, •»*“**“ *'/*„?' 

Steam is slowly decomposed wNf at red heat, 
being foqqcd Oh. 


in cone. HNO*Aq.— 12. Sulphusno and hydro, 
chloric acids react very slowly with Ni (v. Tissie^ 

C B. 60, 106).— 18. Aqueous siUphimm acta 
is’decomposed by Ni at o. 200®, with production 
of NigSg (Geitner, A. 139, 864).-14. 0(^6^ 
dioxide is reduced to CO by heating with Ni to 
redness (Bell, C. N. 358).-16. Heated m 
carbon monoxide to 860°-460®, 0 
and CO., produced (v. supra. No. 8 ; also 
carbon-oxide, p. 601).-16. Forms alU^s with 
several metals {v. Nickel, alloys of, »n/ra).— 

17. Occludes about 166 times its volume of hy- 
drogen (Raoult, 0. B. 69, 826). 

Demion and Estimatum.-^i compounds 
give a bead with borax which is violet when hot 
and reddish-brown when cold in the oxidising 
flame, arid in the reducing flame becomes opaque 
and grey from reduced Ni. Brown-black NiS is 
ppd. by alkali sulphides, insoj- 
HClAq. somewhat sol. yellow NH4 sulphide; 
H,S pfWlucea no pp. in acid solutions ; moist 
NiS ppd. from cold solutions, oxidises rather 
easih in the air. Very small traces of Ni may 
be detected, in the absence of most other metals, 
bv the rose-red colour produced by adding 
K CS,Aq’(Braun. J. 1868. 876). To detect sma I 
quantities of Ni in presence of Co, Papasogh 
places a piece of Zn in a solution of the double 
cyanides of the two metals; if Ni * 

red colouris produced (J. 1879. 1066) ; Do^ha. 
Mayrholer (Fr. 20, 37») add exMBS of NaOHAq. 
then I, boil, treat the pp. with and 

NH^ClAq, and test the solution by NHiHS (u. 
also Jorisson, Fr. 21, 208). 

Ni may be estimated as NiO after ppn. as 
Ni0.a:H,0 by addition of KOHAq to a hot solu- 
tion. For separation of Ni from Co v. ^balt, 
vol. ii. p. 218. Classen recommends the ppn. 
of Ni as oxalate, which on heating out of in- 
tact with air gives NiO (Fr. 

886). Ni may also be estimated by electroiysmg 
a solution of Ni-NH, oxalate in presence of 
excess of NH4 oxalate (v. Classen; for description 
of apparatus v. Dittmar’s Exercises 
tative Chemical Analysis [Glasgow, 1887] ; <y. 
Merrick. C. N. 24, 100). 

Technical Applications. — Alloys of Ni witn 
Cu, and with Cu and Zn, are used for coinage 
in some countries, and for other pur^ses. 
These alloys are nearly white and hard. Many 
articles of iron and steel are now covered with a 
deposit of Ni. This covering is only very slightly 
acted on by ordinary air. Nickel-plating is 
usually accomplished by electrolysing an am- 
moniacal solution of Ni-NH4 sulphate, using Ni 
as'one of the electrodes, and the substawe to ^ 
plated as the other (v. B. P. J. 201, 146 ; 206, 
288; 211, 74; 212, 160; 219, 469 ; m also 
Adams, C. B. 70, 123, 137 ; Beoquerel, iM. 70, 
124, 137, 181 ; v. also DionoKABT of Appiod 

alloys of. An riloj; J**** 
aluminium, approximately Al,Ni, is obtamed by 
melting together 8 parts Al,.witli 3 parto dry 
NiCLand 20 parts mixed KCl and NaDl, and 
treating with dilute HClAq (Miche^ Ao 115, 
Alloys of Ni with copper, and with copper and 
sine, are used tor coinage and other purpose 
under the names of Qenndn sii/(^%'poAhfiyng,diO» 
(0. /. (03) f«ii^ m 
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6l With mmufy ootild be obtaiiied in email 
quantities by eleotrolysing dilute solutions of 
Ni salts in contact with Hg. 

Hiekel, ammoniO'Componnds of. Some Ni 
compounds, eg. NiCL^ and NiBr^, combine with 
NH, V. Nickel brcnnidct Nickel cJUaridCt do. 

Nickel, antimonates of, Ni(SbO,)st. 6 HsO 
and Ni(Sb0,)rl2H,0 ; Heflter, P. 86,446. 

Nickel, antimonide of. NiSb occurs native 
as hreithauptite. 

Niekel, arsenates of, v. vol. i. p. S09. 
Ni 3 (AsO«]| 2 . 8 Hp occurs native as nickel-bloom. 

NickM, arsenides of. A brittle compound, 
Ni^s, is formed by heating Ni with excess of 
As ; also by very strongly heating Ni arsenates 
in a charcoal-lined crucible. (For other arsenides 
V. Descamps, 0. B. 86, 1065.) Various Ni ores 
are essentially compounds of Ni and Ita ; NijAs, 
^speiss; KiKs copper-nickel ; NiAs^Mioht^ 
nickel. 

Nickel, arsenite of, v. vol. i. p. 806. 

Nickel, borate of, v. vol. i. p. 530.* * 

Nickel, bromide of, Nilir,. This, the only 
compound of Ni with Br, is obtained by passing 
Br vapqur over finely -divided Ni heated to low 
redness. NiBr.^ forma a brownish-yellow solid ; 
it sublimes in yellow, glittering scales (Berthe- 
mot, A. Gh. [3J 44, 889 ; Raramelsborg, P. 65, 
243). Heated in air, or in steam, NiBr.> forms 
NiO ; it is completely decomposed by HNO^Aq. 
Soluble alcohol and ether; deliquescent; soluble 
water to a green liquid.* 

The hydrate NiBr.j.3H^O is obtained, in green 
needles, by digesting Ni with BrAq ; also by 
dissolving NiO or NiCO^ in HBrAq, and evapora- 
ting (Rammelsberg, P. 65, 243). This hydrate 
is dehydrated at o. 200". H.F. [Ni, Br% Aq] 
*71,820 (Th. 3, 307). 

A compmmd of nickel-hromide with am- 
moma, NiBr^.ONH,, is obtained as a violet j 
powder, by passing NHj over powdered NiBr., ; 
also, as a blue powder, by warming cone. NiBr Aq 
with excess of NH,Aq, and cooling. NH, is given 
off when the compound is heated : NiBr^.ONHj is 
soluble in a little water without decomposition ; 
much water causes ppn. of NiO.H.^0 (Rammels- 
berg, Z.O.). 

Nickel, carbides of. Ck)mmercial Ni always 
contains a little 0. For experiments on car- 
bonisation of Ni V. Gard, Am. 8. [3] 14, 274 ; 
Boussingault, C. B. 86 , 509 ; Pcbal, A. 233, 160 ; 
Gautier a. Hallopeau, C. B. 108, 1111 ; Mond, 
Langer, a. Quincke, C. J. 57, 749. 


the l{i compound present in the gases gave four 
volumes of 00. The analyses led to the formula 
NiC 404 . By passing the mixed gases through a 
tube surrounded with salt and ice a colourless 
mobile liquid was obtained, which was proved, by 
estimations of Ni and G, to be NiG 404 . The VJ>. 
determined at 60® was found to be 86*9 ; NiC.O. 
requires 60*4. The new compound is callea 
nickel-carbon-oxide by its discoverers ; it boils 
at 43® at 761 mm., solidifies at —26° to needle- 
^ shaped crystals, and has S.G. 1*3185 at 17®. The 
' vapour is very poisonous. The compound is sol. 
alcrohol, benzene, and chloroform ; it is not acted 
on by dilute acids or alkalis, nor by cone. HClAq ; 
cone. HNOjAq and aqua regia dissolve it readily. 
The vapour ppLs. Ag from AgCl in NH;,Aq; it is 
decomposed %Cl,givingNiCl,andGOCljj; Bracts 
similarly; electric sparks produce Ni and CO. 

Nickel, chloride of, NiCl*. H.F. 
tNi,CP] = 74.630 (rA.3,307) ; [NiCl^Aqi-^0,170. 
S.G. 2*66 (Schill, A. 108, 21). Prepared by gently 
heating powdered Ni in a stream of dry Cl, and 
subliming in the Cl (H. Rose, P. 20, 166). Xlso 
by dissolving NiO or NiCO, in HClAq, or Ni in 
aqua regia^ and evaporating to dryness. Golden 
yellow scales. Sublimes readily without melt- 
ing. Prepared in the wet way, NiCl, is deli- 
quescent and easily soluble in water ; sublimed 
NiCl^ dissolves slowly in boiling water. Heated 
in air Cl is evolved and NiO formed. Heated in 
a stream of 0 , is entirely changed to Ni^Oi 
I (Schulze, /. pr. [2] 21, 407). KOHAq decom- 
! poses sublimed NiCl.^ only after prolonged boil- 
ing. PH, forms NijPj, and HCl; molten P 
I forms Ni,?, and PCI, (H. Ro 3 e,P. 27, 117). For 
S.G. of cone. NiCl^q v. Franz, J.pr. [2] 5, 274. 

The hexa-hydrate Ni 01 .^. 6 H 20 (Laurent, 
A. Ch, [3] 60, 364) is obtained by cooling cone. 
NiCl,Aq. Soluble in lJ -2 imrts water; sol. in 
alcohol. Sabatier {Dl. [3] 1, 88 ) describes a 
dihydrate NiCL^.2H,_,0, obtained by placing the 
hexahydrate over H^S 04 in vacuo at 20 ° for three 
months. Thomsen gives [Ni, CP, 6H*0] » 94,860 
(TA.3.307). » 

The oxychloride NiCLj.SNiO.lSHp is obtained 
by adding a little NHgAq tif NiClAq (Raoult, 
0. B. 69, 826). 

Compounds with ammonia, (1) NiCl 2 . 6 NH, 

1 is obtained by passing NH, over dry NiCl, (H. 

I Rose, P. 20, 165) ; also by adding alcohol to 
; NiOl, in NH,Aq (Erdmann, am.-K. { 6 th odit.) 

I 3, 563; F. Rose, Om.-K. ( 6 lh edit.) 3, 561). 
Soluble without change in cold water ; decom- 


Nickel carbon-oxide Ni(CO) .. Mond, Itanger, i 
a. Quincke (C. J. 67, 749) found that Ni decom- 
poses CO at 850®-450®, with separation of 0 and 
formation of GO^ When the produob was 
allowed to cool i^GO they noticed that the 
escaping gas caused a Bunsen flame to become 
very luminous, and when heated deposited Ni. 
Following up this observation they found that 
when finely -divided Ni, produced by reducing the 
oxide in H, is allowed to cool in a slow current 
of GO the gas is readily absorbed by the Ni when 
the temperatui^p has fallen to o. 100 ®, and that 
by replacing &e GO by GO,, N, H, or air, a 
mixture of gases is 'obtained which deposits Nl 
when heated above 150®. By analysing the mix- 
ture of gases thus obtained, and determining the 
N( bj passing the gases through a oapillorytube 
0 iSlir, M., L., a. Q. found that one volome oJf^ 


posed slowly by much cold water, quickly by hot 
water. Blightly sol. oono. NHjAq; ixlsol. alcohoL 
(2) NiCl,.2NH,; obtained by heating NiCVSNH, 
to 120®. Gives NiCl, when heated in tweno, and 
a little Ni when very strongly heated. 

Compounds with ammonium chloride, (1) 
NiC4.NH.C1.6H,0 ; green deliquescent orj'staJs, 
obtained by evaporating a solution of the oon- 
stitufints in the ratio NiGl,:NH 401 (Hants, A« 
66 , 288). Jdrgensen (Qm.-K, ( 6 th edit.) 8, 661) 
obtained crystals qontaining o. *6 p.o. NiOl, ^ 
evaporating NiGl,Aq with a large excess of NH 4 OI. 
( 2 > NiCl,. 4 NH 4 G 1 . 7 H 20 ; yellow, star-ifliaped, 
crystals, obtained by decomposing Ni-KH 4 sul- 
phate solution by an equivalent of BaGl„ Altering 
and evaporating over H..SO4 (Adams a. Meyriokf 
1871. 808 ; cf. Tupputi, A, Oh. [ 8 ] 78, 169). 

NiClg form double salts with CsGl, CdCl„ and 
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A!^(«.CMdefro7,B.8,9; von Hauer, 
to, 40 ; iind, W. A. B. 17, 848). 

Nickel, ohromatee of, v. vol. ii. p. 166. 

Nickel, cyanide and double cyanidei of, «. 
vol. ii. p. 343. 

Niciel, ferrloyanide of, v. vol. ii. p. 889. 

Nickel, ferroeyanidee of, v. vol. ii. p. .^36. 

Nickel, fluoride of, NiFg. S.G. 2-866 at 14® 
(Clarke, Am. 8. [3] 18, 291). The hydrate 
NiF2.dH20 is obtained by dissolving NiO.HoO or 
NiCO, in HFAq, and evaporating (Berzelius; 
Clarke, Am. 5. [8] 13, 291). Decomposed by much ^ 
hot water to oxyfltioride Ni,OF,.HaO (Berzelius). 
Combines with A1F„ fluorides of ^e alkali 
metals (Wagner, B. 19, 896), and with SiF, (o. 
Nickel, silicofltioride of, p. 603), TiF, {v. Ti- 
tanium FLudiuDE), and ZrF^ (v. Zj^iconium 
fluoride). With Mo^OaF, forms the compound 
NiF,.MoOaFa.6HaO (Delafontaine, J. 1867. 236). 

Niakal, hydroxides or hydrated oxides of, v. 
Nickel, oxides and hydrated oxides of, infra. 

^ickel, iodide o^ Nil^. [Ni, P, A(y = 41,400 
(Th. 8, 807). Prepared by heating Ni, reduced 
from NiO by H, with I, and subliming the Nil, 
from the residue of Ni and NiO (Erdmann, J.jpr. 
7, 249). Also by heating Nila-AHoO, which is ob- 
tained by dissolving NiC.B^O in HIAq, or by 
treating finely divided Ni with excess of I and 
water. Iron-black, lustrous, metal-like, scales. 
Deliquescent ; soluble in water, forming a brown 
liquid, which becomes green on dilution. Partly 
decomposed when strongly heated in air. By 
digesting NilgAq withNiO.HaO,or by evaporating 
Nil^Aq, Erdmann (l.c,) obtained the oxyiodide 
NiIa.9Ni0.16Ha0. 

Compounds with ammonia. (1) Nil2.4NH,; 
a yellow-white mass; by passing NH, over 
Nil, p^melsberg. P. 48, 119). (2) Nilj.eNHa ; 
by adding excess of NH^Aq to cone. NiI,Aq, 
wanning, and cooling or adding alcohol (Erd- 
mann, l.e. ; Hammelsberg, l.c.). 

Nickel, nitride of. A compound of Ni with 
N is said to be formed by heating NiO to o. 200® 
in NHa ; it is decomposed at ib higher tempera- 
ture (Warren, 0. N. 55, 156). 

Nickel, oxides and hydrated oxides of. 
Nickel forms three oxides; NiO, Ni^O^, and 
NisO,; a fourth oxide, Ni,0, probably exists; 
there are indications of the existence of oxides 
intermediate between Ni304 and Ni^O,, and also 
of an oxide containing more 0 than Ni^O,. 
Hydrates of NiO and Ni^O,, and perhaps of 
NiyO^, have been isolated. The oxides of Ni are 
basic, but the only Ni salts which have been 
prepared with certainty correspond with NiO. 
NiO is oxidised by heating to c. 400®, but the 
producCis reduced to NiO at c. 600®. 

Nickel momoxidi NiO (Nickelous oxide. 
Brotoxideof nickel). Occurs native as hunsenite. 
Obti^ned by heating Ni or NiCL in steam (Beg- 
nault, A. Ch. [8] 62, 862) ; by heating file h|’- 
drate or NiOO, in absence of air; by styongly 
heating Ni(NO,), (Bussell, O. /. [2] 1, 68), 
NiSO. (Baubigny, 0. B. 97, 961), or a mixture of 
NiSO. and EfSO^ (Debray, 0. B. 62, 986); by 
reducing Ni,0, by H at 190®-230® (Moissan, A. 
Ch. [6] 21, 238 ; cf. Wright a. Luff, C. J. 83, 1 ; 
also MiiUer, P. 186, 59), or by NH, at c. 180® 
(Yorster, DisseriaUon, Gdttingen, 1861), at a 
moderate temperature. NiO is obtained in green 
ligolar ootshedra by heating Ni borate with CaO^ 


in a pqroelala ovett, and treating the pMduel 
with HUlAq (Ebelmen, 0. B. 88, 626). 

NiO is a green powder, becoming deep-yellow 
when heated (Moissan, A. Ch. [6] 21, 288; 
Zimmermann, A. 232, 824). S.G. 5'6 (Playfair 
a. Joule, C. 8. Mem. 8, 81) ; 6*66 (Bammelsberg, 
J. 2, 282) ; 6*8 crystallised (Ebelmen, 0. B. 83, 
626). Heated to 350®-di0®, NiO is oxidised to 
NiaO,, which is again deoxidised to NiO at c. 
600® (Moissan, A. Ch. [6] 21, 199). NiO is 
readily reduced to Ni ; reduction by CO begins at 
0. 120®, by H at c. 220®, by 0 at c. 460® (Wright 
a. Luff, 0. (A 83, 1) ; reduction by NH, begins at 
0. 200® (Yorster, Dissertation, Qdttingen, 1861). 
NiO is oxidised to NEO, by ozonised 0 (Sohon- 
bein, J. pr. 93, 35). NiO, if not strongly heated, 
dissolves in NH^Aq; it decomposes NH^ salts 
with evokation of NH,. NiO dissolves in acids 
forming salts NiXj, X»NOa, 010|, ^S04, ^P04, 
&c. 

Hydrate of nickel monoxide 4Ni0.5H20B 
4Ni(0H)pH20 {Nickelous hydrate*, nickelous 
hydroxide). This hydrate is obtained as a pale 
greenish pp., by adding alkali solution to solution 
of a Ni salt. According to Teichmann (A. 166, 
17) the hydrate can be obtained free from acid 
only from Ni(NO,)aAq; T. recommends to add 
N aOH Aq, free from carbonate, to cold N i (N 0,)aAq, 
to wash the excess of pp. with cold water till the 
alkaline reaction disappears, then to wash with 
water containing a little NH,, and finally with 
boiling water, and to dry at 100®. 4Ni0.6H20 is 
also obtained, as a green crystalline powder, by 
heating NiO or NiCO, in NH,Aq (Qm.-K. (Gth 
edit.) 3, 636). 

Nickelous hydrate is a pale-green powder; 
slightly soluble in water (Fresenius). If not 
washed free from alkali it oxidises in presence of 
air and SQ.^Aq, but the product is reduced to 
NiO by excess of SO^Aq (Wicke, Z. 1866. 86). 
When strongly heated, H^O is evolved and NiO 
remains. H-PaAq forms a hydrate of NijO, 
(Schdnbein, J. pr. 93, 35) ; but, according to 
Bayley, HgO Aq is without action (P. M. [6] 7, 
^6). Oxidised by Cl and hypochlorites to 
NlaOj-arELp. Soluble in NH,Aq and solutions of 
NH, salts. ^ 4Ni0.5H20 reacts with acids as a 
strong base, forming salts NiX2, X^NO,, ^S04, 
iPO,, &o. Thomsen gives [NiO-HSH'SOAq] 
« 26,110; and [NiO^H^2HClAq] = 22,680 (Th. 
8, 307). 

Nickel bebquioxide NiaO, (Nickelic oxide. 
Sometimes called nickel peroxide). A black 
powder ; S.G. 4*84 at 16® (Herapath, P. M. 64, 
321). Obtained by decomposing by heat at the 
lowest possible temperatui-e Ni(N02)2 (Berze- 
lius V Yorster, Dissertation, Gdttingen, 1861), or 
Ni(C10,), (Wachter, J. prf 80, 827); also by 
melting NiCl, with KCIO, (Schulze, J. pr. [2] 21, 
407) f also by treating Ni salts in solution with 
KClOAq or' KBrOAq (Schrdder, 0. C. 1890. 
931). Heated in air to o. 600® Nip, is reduced 
to NiO (Moissan, A. Ch. [6] 21, 199) ; reduction 
in H begins at o. 190® (M., f.c.). Dissolves in 
HpOfAq or HNO,Aq with evqlution of O, in 
HClAq with evolution of 01 ; in each case salts 
bf NiO are produced. Soluble in NH^Aq with 
evolution of N (Mflller, P. 180, 59). 

Hydrates of nickel sesquioxide. 

a NLOg-AHjO; brownish crust, S.G. ff TId, oh- 
led diwtrolysing an alkaline solution d 
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tartrate iWSohter, J. jpr. 80, 827). 
(2) Ni,0,.8]^0 ; by oxidising NiO or 4N10.6£L0, 
suspended in water, by Cl or BrAq ; also by add- 
ing alkali and NaClO to solution of a Ni salt 
(Waohter, 2.e.). A black solid, which reacts with 
acids and KH,Aq as Ni^O, does; reduced to 
INiO-SELjO by SO^q (Wicke, Z, 1866. 86), also 
by Na^SOsAq (Schulte, J. 1864. 270). H.F. 
[Ni* 0\3H^0] = 120,380 (Th, 8, 807). Carnelley 
a. Walker (G. J, 63, 91) think that no definite 
stable hydrate of Ni.p, exists. 

Nickelo-nickslio oxide Ni^O^. A grey^ 
metal-like, non-magnetio solid, obtained by pass- 
ing 0 over NiClg at 350°-440° (Baubigny, G. i?. 
87, 1082). 

Niokelo-nickelic htdbate. a black powder, 
having the composition Ni„OH.H,0 
(«NiaO,.6NiO.H.p), is said to be formed by 
heating NiCO, to 300° (H. Bose, P. 84, 671). 

Nickel scboxide. An oxide, Ni^O, is said to 
be produced by reducing NiO in H at 210 -214° 
(Muller, P. 136, 69) ; also by reducing J'tiO in CO 
at a low temperature (Bell, G. N. 23, 268, 267). 

Nickel pkkoxide. By the reaction of hypo- 
chlorites on NioOy.SlI.O one or more oxides are 
produced containing more 0 than Nij,Oa. Wicke 
gives the composition Ni^O, (Z, 1865. 303) ; 
Bayley (C. N. 39, 81) gives the formula NijO^. 
Carnot (G. R. 108, 610) says that Ni salt solu- 
tions give Ni^Oj, when treated with hypochlorites 
or with Br and KOIIAq. 

Nickel, ozychlorida of, o. Nickel chloride^ 

p. 601. 

Nickel, ozyfluoride of, o. Nickel fluoride^ 

p. 602. 

Nickel, oz3riodlde of, v. Nickel iodide^ p. 602. 

Nickel, phosphides of. Ni and P combine 
when heated together. Various compounds have 
been described : (1) Ni^P^; by heating Ni, bone 
ash, quartz-sand, and C (Gm.-K. (0th ed.) 3, 
542). (2) Ni.P ; by reducing oNiO.P^Oj in H 
(Struve, J. 1860. 76). (3) Ni.^Pj; by reducing 
.3NiO.P,0,m H (H. Bose, P. 24, 332), also by 
heating NiCl^ or NiS in PH,, or by passing PH3 
over heated Ni (Davy ; Schrotter, W, A, B. 2, 
304). 

Nickel, salts of. Compounds obtained by 
replacing II of acids by Ni. The Ni salts which 
have been studied all correspond with the oxide 
NiO, and belong to the form NiX.^ where X = CIO3, 
NO3, iS04, ^COj, iPO*, Ac. The oxide NiPa 
probably forms salts, but they are very easily re- 
duced to salts of NiO. The Ni salts are obtained 
by dissolving Ni, NiO, or NiCOj in acids. The 
salts of Ni are generally yellowish when dehy- 
drated, and green when combined with water. 
Some of the compounds of Ni combine* with 
NH3. The haloid compounds, the sulphate and 
nitrate of Ni, and some of the other sa^ts, are 
soluble in water ; the oxides, sulphides, phos- 
phate, carbonate, and a few other salts, are in- 
soluble in water. Solutions of Ni salts in water 
are green; they redden litmus slightly. Most 
Ni salts are decomposed by heating in air; 
NiCl,, NiBr,, afidNil^canbe sublimed unchanged. 
The chief Ni salts of oxyacids are the antimon- 
ate, arsenates and -its, borate, bromate, car- 
bonate, chlorate, chromate, iodate and periodate, 
molyjbdates, nitrates and -ite, phosphates and -tfs 
A&d hypophoephiie, selmUe, sUicateSf sulphatee , 


and -4U, thioautphaii (v* CUbboitatbs, Nxtbates, 

Nickel, selenide of, NiSe. A silver-white, 
brittle, crystalline, solid; S.G. 8*46; obtained 
by action of Se vapour on finely powdered Ni. 
Melts at red heat, with ices of Se. Insoluble in 
HClAq; slowly dissolved by HNO^Aq, quickly 
by aquarregia (Little, A. 112, 211). 

Nickel, silicides of. Commercial Ni generally 
contains more or less Si. For experiments on 
the quantity of Si taken up by Ni v. Gard, Am. 8. 
[3] 14, 274. 

Nickel, slUcofittoride of, NiSiF^.bHp. 
Hexagonal rhombohedral, green crystals ; S.G. 
2*109 ; by dissolving NiCOg in H.3SiFgAq. De- 
composed at red heat, giving NiF^ and SiFg 
(Berzelius ; Marignac, Ann. M. [5] 15, 262), 

Nickel, sulphides of. Four sulphides of Ni 
are known : Ni^S, NiS, NjjS^, and NiS,. NiS is 
somewhat soluble in NH ^sulphide ; itdso forms 
a compound with K^S. The only 8ufJ)ffide pro-' 
duced by the direct union of Ni and S is NiS. 

Nickel monosulphide NiS. Occurs native 
as capillai^ j^yrites or milleHte. Formed by 
heating Ni with S ; by heating NiO with S, or 
in a stream of HoS (Tupputi, A. Ch. [3] 78, 133; 
79, 163) ; also by heating NiClg with K^SAq in a 
sealed tube to 0. 160° (Sdnarmont, A. Ch. [3] 80, 
142). As prepared by these methods, NiS is a 
yellow, brittle, solid ; decomposed very slowly 
by steam at red heat (Begnault, A. Ch. [3] 62, 
280) ; not decomposed by H ; slowly acted on 
by Cl when hot {v. P. 42, 640); oxidised bv 
heating in air ; acted on by PH^, when hot, with 
formation of NigP^ (SchrOtter, W, A. B. 2, 804) ; 
insol. HClAq, sol. HNOgAq and aqua regia. 

NiS, in combination with water, is ppd. from 
neutral Ni solutions by H.^S, or by NH^HSAq ; 
also by heating Ni salts with Na^S.^OgAq prefer- 
ably in sealed tubes at c. 120° (Gibbs, Am. S. [2] 
37, 340). Thomsen gives [Ni,S,nH O] = 19,400 
{Th. 3, 307). The pp. thus obtained is brown- 
black ; if ppd. from boiling solutions it may be 
washed and dried without change, but if ppd. Ihom 
cold solutions if oxidises in the air (Clermont a. 
Guiot, G. R. 84, 714 ; 86, 73iJ. Decomposed by 
boiling with water (Geitner, A. 139, 364). Some- 
what soluble in NHyAq and alkali sulphide solu- 
tions ; the brown solutions thus obtained deposit 
NiS by standing in air or on addition of a weak 
acid. According to Baubigny (G. R. 94, 1417) 
the pp. produced by H^S in neutral solutions of 
Ni salts is a hydrosulphide which is decomposed 
to NiS and HjS by filtration. A very dilute 
aqueous solution of a colloidal form of NiS was 
obtained by Winssinger (BZ.[2] 49, 452) by ppg. 
from a very dilute solution and dialysing. 

Compound withpotassiumsulphide!^KiS.K^. 
A yellow, lustrous, crystalline solid; obtained 
by fusing NiS04 with K3CO3. 

, Nickel disulphide NiS*. A dark Iron-grey 
powder; obtained by strongly heating NiCO, 
with^jjCO, and S, and treating with water (Pel- 
lenberg, P. 60, 76). 

NiOKELo-NiOKEftc SULPHIDE NisS^. An amop- 
phouB greyish-black solid of this composition is 
obtained by heating NiCl^Aq with polysulphidet 
of K to 160° (S4narmont, A. Oh. [8] 80, 142) ; by 
heating Ni with SO^q or Na^SOAq to 200°, 
NiaS.is obtained in rhombohedral crystals (Geii* 
nor, A. 189, 864). 
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litioidBii sussut^nn^E Nl^S. A y^w, svetal- 
like solid ; obtained by heating NiS04 to redness, 
also by heating NiSO^ or ppd. KiS with S in H 
(H. Bose, P. 110, 81). KijS was obtained in small 
crystals by heating Ni in OS, vapour to bright 
redness (Gautier a. Hallopeau, 0. R. 103, 1111). 
Prolonged heating in GS, produces NiS. 

Nickel, sulphocyanide of, i;. vol. ii.^'p. 860. 

• M. M. P. M. 

NIGOTIANIO ACID v. Pybidinb ojlbboxtuo 

iOID. 

NICOTINE 0„H,4N,Ia 

*«» 

CH^N ;c;®NH S «1)' ^ 

pyiidyl hexmydridc (Liebrecht, B. lOi 2687). 
Mol. w. 162. (217° cor.) at 745 mm. S.G. V 
1*0183 ; y 1*0110 (Landolt, A. 189, 818). V.D. 

• 6*61 (ciJe. 6*68 (Barral, J. 1847, 614). S.H. *420 
(Colson, Bl, [3] 8, 8). Heat of solution and of 
neutralisation (Colson, A. Ch, [6] 19, 407). 
[a]p- - 161*6° (L.). 

Occurrence,— Jn leaves of tobacco (Nicotiana 
Tahacum) (Yauquolin ; Possclt a. Beimann, B. 
J, 10, 193), and in the leaves of Macrophylla 
rustica and M. glutinosa. Occurs also in Pituri 
(Gerard, J. 1878, 916 ; Petit, J. 1879, 791). Ac- 
cording to Zeise and to Vohl and Eulenberg (Ar. 
Ph. [2J 147, 130) it is not present in tobacco 
smoke, but Heubel obtained evidence of its pre- 
sence therein (B. P. J, 207,343). 

Preparation. — Tobacco leaves (10 pts.) are 
soaked in water for 24 hours, and the mixture 
heated to 100° by steam. The aqueous extract 
is mixed with lime (1 pt.) and distilled. The 
distillate is neutralised by oxalic acid and eva- 
l^rated to a thin syrup. Addition of cone. 
kOHAq now separates the base, which is rec- 
tified in a current of H (Laiblin, A. 196, 180). 

Properties. — Colourless liquid, not frozen at 
•~10°. Smells like tobacco, unless it is quite 
pure. It is very hygroscopic. Mixes with water, 
developing heat. La)vorotatoay. The optical 
activity of its aqueous solution varies greatly 
with concentration : in a4 p.c. solution [a]„ = ~ 77° 
at^20°; in a *88 p.c. solution [o]n«~79° (Pri- 
bnun,B. 20, 1840). Solutions of salts of nicotine 
are dextrorotatory. Nicotine has a burning taste 
and is very poisonous. Nicotine turns brown on 
exposure to air and light. Its solutions are 
strongly alkaline. It is very soluble in water, 
alcohol, ether, terpenes, and fatty oils. At 
100° it dissolves 10 p.c. of sulphur. Ether 
extracts it from the aqueous solution. KOH 
separates it from aqueous solution. 

Estimation. — 1. By distilling with potash, 
extracting the distillation with ether, evapora- 
ting the ether, converting the residue into sul- 
phate and repeating the process.— -2. Tobacco is 
mixed with aqueous NaOH and Bom9 alcohol 
and extracted with ether. The extract ds eva- 
porated and the nicotine distilled over with 
steam and estimated by titration with standard 
acid, or by the polarimeter (Kissling, Pr. 21, 76; 
22, 199 ; Ohem. Zeit. 18, 1030 ; Popovici, JS, 13, 
446 ; Biel, Ar. Ph. [3] 26, 322). 

Reactions, — 1. Oxidised by nitric acid, 
dhromio acid mixture, or EMnO^ to pyridine 
Mboxylic (nicotinic) acid (Huber, A. 141, '271; 
tiaiblin, B. 10, 2136).- 2. Alkaline EJ?eCy«oxK 


dises it to isddipyridyl a. B^).— 8, Kiodtine 
^ pts.) nested with sulphur (1 pt.)at 140° gives 
HaS and * thiotetrapyridine * O^H,gN4S, which 
separates from boiling alcohol in sulphur^yellow 
crystals [166°], and forms the salts B'^j,CL, 
B^^HgPtCla, andB"HHg01,. On distillation with 
finely-divided copper, thiotetrapyridine is con- 
verted into isodipyridyl (ISahours a. Etard, C. B. 
88, 999 ; 90, 276).— 4. Vapour of nicotine passed 
through a red-hot tube is partly decomposed, 
yielding paraffins, olefines, pyridine, methyl- 
pyridine, and collidine (0. a. E.).— 6. Nicotine 
(6 pts.) heated with selenium (1 pt.) at 240° 
forma isodipyridyl and collidine dihydride 
OgH,jN (203°) (Cahours a. Etard, 0. R. 92, 
1079). — 6. Bromine added to a dilute aqueous 
solution of nicotine forms a yellow flooculent 
pp. If tliis be dissolved by heating to 70° red 
crystals of the tetrabromide 0,oH,4N3r4 separate 
on cqoling. With cono. HBrAq they form the 
salt CjoHuNgBrjHBr (Cahours a. Etard, 0, R. 
90, 13i.^')#-7. By distilling the double chloride 
of zinc and nicotine with lime there is formed 
pyrrole, methylamine, NH,, and a liquid base 
CjgHiiN (250°-270°) with disgusting odour. A 
solution of the hydrochloride of this* base is 
coloured dark red on boiling with PtClj (Laiblin, 

A. 196, 172).— 8. Sodium reduces nicotine in 
alcoholic solution to dipiperidyl. — 9. HI and P 
at 260° gives nicotine dihydride. — 10. HoOgin 
presence of platinum black forms orange granu- 
lar crystals of oxy-nico4ine CjoH„NjO, which is 
oxidised by KMn04 to nicotinic acid, and forms 
a picrate [164°-168°] (Pinner a. Wolffenstein, 

B. 24, 66). — 11. HgO at 240° yields oxy trinicotine 
04<P54N,204 (?) which separates in brown flakes 
on addition of KOH to its acid solution. Its 
platinochloride CooH-jj^Nj^OAH^PtClg 12aq is 
brownish -yellow (Etard, C. R. 97, 1218), 

Salts,— B"H2Cl3: long fibrous deliquescent 
crystals ffiarral, A. 44, 281). [a]^ ■■ + 102°. — 

B"HjPtCl4: yellow crystalline pp. or ruby -red 
prisms, very soluble in excess of nicotine, in sol. 
alcohol and ether. Not decomposed by boiling « 
water (0. Be Coninck, Bl. [2] 46, 131).— 
B"H4ptCla : orange prisms (from HClAq). Ob- 
tained by adding nicotine to a solution of pla- 
tinous chloride in HGlAq (Baewsky, J. 1847, 
616). The mother-liquor from which this salt 
has separated deposits red crystals of B'^PtOli. 
— B"2H2S04 ; crystals, v. sol. water and alcohol. 
— B"HgCla : white pp., formed by adding mer- 
curic chloride to a solution of nicotine. Insol. 
water and ether, almost insol. alcohol (Ortigosa, 
A. 41, 118). — B"3HgCl.^. Long crystals, de- 
posited on standing by a dilute solution of nico- 
tina hydrochloride to which HgCl, has been 
added until a permanent pp. begins to form 
(Boedeker, A. 73, 872).-B''HC14HgCl,: crystal- 
line*pp. obtained by adding a cold neutral solu- 
tion of nicotine hydrochloride to a large excera 
of mercuric chloride.— B"H^ZnCl4 4aq : crystalf 
(from 80 p.c. alcohol) (Vohl, J.pr. [2] 2, 831).— 
B'']^Ol^Sn2Cl4 aq, [162°]. Crystals, got by 
adding tin to the hydrochloride (Colson, BU [8] 
8, ll).-B"H,CdCl42aq (V.).— B"H^,: needlei 
(Wertheim, J. 1868, 441).— B'^gl, : colourless 
crystals (from hot water).— B"E^Hgl4 : yellow 
prisms, sol. cold water and alcohol.— B'^ZnL.— 
B"HI,. — B"HCl,HI,. - B"AgNOr Prisms.--^ 
Tartrate B*;(C4H«0«)t2aq: wUta 



RlO&rok 806 


tafts, t. ioi. Wfttor (Draser, Ar,Ph. [8] 37,266).— 
Nitropraaside: sol. water pavy, PA. [3] 11, 
766). — Ohloro-iodide, dark-fellow pp. (Ditt- 
mar, B.18,1612).-Piorate B’^'20JBa(N0J.0H. 
[218«3. YeUowneedleaJT. a. W.). 

Methylo-iodide (Stahlsohmidt, 

A. 90, 222). With moist kg fi it yields a oaastio 
base. It yields the saltlB'^Me^PtClg, B''2MeAuCi4, 
and B''Mej,C1.^4HgCL. When the methylo-iodide 
is treated wi& alconolio KOH at 45° it gives a 
ruby-red colouration ; on addition of acids the 
colour remains red, and, on pouring into a large 
quantity of water, shows a green fluorescence 
(0. De Ooninck, 0. B. 104, 1374). 

Ethylo-iodide B'^EtJ,* prisma, v. sol. 
water, si. sol. alcohol and ether (Von Planta a. 
Eekul6, A. 87, 2). Yields with kg.fl a caustic 
base. It forms the crystalline salts ^^'Et^PiClg 
imdB^'2£t AuCl,, and amorphous B''£t20l23HgCl2. 
An alcoholic solution of the ethylo-iodide is 
coloured garnet-red, and finally crimson, by 
heating with addition of potash for 13*houra on 
a water-bath. After acidifying and pouring into 
water the colour is still red (De Ooninck, O. B. 
104, 513). 

Isoamylo- iodide B"204HuI. Yields 
B"(0,H„)^PtClg (Stahlsohmidt). 

Nicotine dihydride 0|oH,gK.^. Hydronicotine. 
(264°). S.G.il-993. 15° 40' in a 13*7 

p.o. solution. Formed by heating nicotine with 
fuming HIAq and red phosphorus at 265° for 10 
hours (Etard, G. B. ^7, 1218). Liquid, with 
faint odour, miscible with water, alcohol, and 
ether. Lrevorotatory. Its hydrochloride is not 
ppd. by HgClj.— B"HaPtClgaq: pale-yellow crys- 
tals, y. si. sol. water. 

Isonicotine v . DiPVRiD'ni tetiuutdkide. 

NICOTINIO AGU) v. Pvbidinb garboxvuo 
▲ om. 

Homo-niootinio acid i;. Di-metuyl-ptbidinb 

OABBOXYLIO ACID.' 

NIGRANILINE v. Anilinb BLACK. 

NIGROSINE. A name used by Wolff (Chem. 
Jnd. 2, 290, 319) to denote a blue-black sub- 
stance OsgHjjNg, found among the products of 
the action of arsenic acid on aniline hydro- 
chloride at 230°. Its hydrochloride G^gH^jNsHCl 
exhibits in solution blood-red fluorescence, and 
is decolourised by reducing agents. The name 
* nigrosine * has also been applied to indulines, 
more especially when obtained by the action of 
nitro-benzene on a mixture of pure aniline and 
aniline hydrochloride. 

NIOBATES V. p. 506. 

NIOBIUM. Nb (Columhium). At. w. 94. 

. Mol. w. unknown. S.G. 7*06 at 16*6° (Roscoe, 
0. H. 87, 26). • 

Occurrence.— Nlbbates occur in a few rare 
minerals, e.y. in columbite, tantalitCy samarskite^ 
yttro-ilmenitet euxenite^ and some varieties of 
pitch-blende, Niobates are generally accom- 
panied by tantalates, tungstates, titanates, zir- 
conates, and compounds of Th, Ge, and Yt. 

History, — In 1801, Hatchett found a new 
oxide in a mineral called columbite from Massa- 
chusetts ; to tne metal of the new oxide he gave 
the name columbium (CrelVs Ann, 1, 197, 257, 
852). In the following year, Ekeberg (£fcker. J, 
9 , 597) examined two minerals— one from Fin- 
land, the other from Sweden— and announced 
the discovery of a new oxide i as the oxide was' 


soluble only in caustio alkalis and was ppd. by 
acids, Ekeberg gave to the metal of this oxide 
the name tantalum. In 1809, Wollaston (S. 
1, 620) pronounced the oxides discovered by Hat- 
chett and Ekeberg, respectively, to be identical 
Berzelius confirmed the decision of Wollaston 
(P, 4, 6) ; he proposed to apply the name tanta- 
lum to the characteristic metal of columbite and 
the minerals examined by Ekeberg. Oxide of 
tantalum was recognised as present in several 
rare minerals {v. Hermann, J, pr, 38, 91 ; H, 
Rose, P. 63, 321). In 1844, H. Rose began a 
series of researches on the minerals containing 
tantaluD^ compounds (P. vols. 63, 69, 73, 74, 90, 
99, 100, 101, 102). Rose concluded that oxides 
of three distinct metals exist in these minerals : 
oxide cf tantalum in tanUilitS from Finland 
and Sweden; and oxides of two new metals, 
which he called niobium* and pelopium, in tcM- 
talite from Massachusetts (formorly called 
columbite) and in a tantalite from Bavaria. In 
1853, Rose came to the conclusion that theisom- 
pounds described by him as oxides of niobium 
and pelopium were really two different oxides of 
the same metal which was different from tan- 
talum; this metal Rose called niobium (from 
Niobe, the daughter of Tantalus) (Rose, P. 63, 
317). As different specimens of niobium oxidq 
showed considerable differences of S.G., Marignao 
re-examined the ground, and showed that some 
of Rose’s oxides of niobium contained tantalum 
(O, B, 60, 234, 1355). Marignao also showed 
that the most probable formulae for the oxide 
and chloride of Nb are Nb-p^ and NbGlg, re- 
spectively. Blomstrand (J, pr, 97, 57) confirmed 
Marignac’s results. Determinations of S.G. of 
gaseous Nb chloride and oxychloride by Deville 
a. Troost (C. P. 50, 891) have shown the for- 
mul(B NbClj and NbOGl.^ to be molecular. H. 
Rose supposed he had obtained Nb by reducing 
a compound of Nb, K,andF by Na; Delafontaine 
showed that Rose’s supposed Nb was really NbO, 
and that the compound from which it was ob- 
tained containcjil 0 (Ar, Sc. 27, 1C7). Blomstrand 
obtained Nb, containing some H, in 1804 by re- 
ducing the chloride in H ; ifl 1878 Roscoe pre- 
pared approximately pure Nb by the same method 
(C. N. 37, 25). ^ ^ 

The existence of three other metals in nio- 
bium-containing minerals has been asserted by 
von Kobell (J, pr. 79, 291 ; 83. 193, 449), and 
Hermann {J. pr, 38, 91, 119; J.pr, [2] 3, 373; 
4, 178 ; 15, 105) ; but the researches of Blom- 
strand and Marignao (Z.c.) make the existence of 
these metals — diomiumt ilvienium^ and n^tu-> 
niww— very doubtful. 

Preparation.— Yerj finely-powderad column 
bite is fused with 8 times its weight of KHSO4, 
in an iron or Pt crucible, until completely dis- 
solved; after cooling, the residue is powdered 
and trsatedwith boiling water, whereby sulphates 
of Kf Fe, and Mn are removed; the insoluble 
portion is washed, and digested with yellow 
NH^ sulphide, sulphides of Sn and W thus go 
into solution and FeS remains mixed with Nb,0| 
andTaPs’, the residue is washed and digested 
with HGlAq, to remove FeS ; the insoluble in 
acid is thoroughly washed with boiling water 
until white. To separate Nb from this mixture 
of Nbp. and Ta.p«, the whole l8 dissolved in 
HFAq, toe solution is heated to boiling, and 





mOBltOL ^ 


i part JSBJL ifl added for eaoh part of nv^ed 
nbsOg and T&fi^ used ; the liquid is evaporated 
until 1 g. of the mixed oxides is present in about 
7 0.0.1 and allowed to oool ; o^stala of E^TaF. 
separate, these are washed wi& oold water till 
the washings give no i^d, but a pure yellow, pp. 
with tincture of galls ; the filtrate is concentrated 
with addition of KHF,, and the secoifil orop of 
£|TaF, crystals is removed and washed, iiter 
one or two repetitions of this process, fine tablets 
of KbOF,.2EF separate on evaporating the filtrate 
from the K^TaF, crystals ; the tablets are col- 
lected, pressed, and heated in a Pt dish with 
^S04 until HF is completely remc^ed; the 
residue is boiled with a large quantity of water 
for some time, when a white pp. of Nb205.a;H20 
separates out* (Berzelius; v. also M%rignao, 
Ar, 8c, 23, 167, 249; 25, 6). The pp. of 
Kb204.^BH20 is washedf dried, and heated to red- 
«ness; ii v then mixed with a large excess of 
charcoal, the mixture is heated, then placed in a 
large hard glass tube (a small quantity being 
need, as NbCl^ is very voluminous), heated in 
dry 00, until perfectly dry, and allowed to cool 
in dry CO, ; the CO, is then completely expelled 
by dry Cl, and the tube is then heated to redness 
while dry Cl passes through it; NbClj collects in 
the tube, and is distilled in a stream of dry Cl. 
The NbCl^ is then vapourised in a current of per- 
fectly dry H, with precautions to prevent the 
entrance of air and moisture, and the mixed 
vapour is passed through a red-hot tube of hard 
glass. The grey, lustrous crust of Nb which 
forma in the tube is finally strongly heated in a 
stream of perfectly dry H (Roscoe, 0. N, 87, 26). 
Kb thus prepared contains about *27 p.c. H. 

Properties and Heactions. — A steel-grey 
lustrous metal. S.G. 7*06 at 15*5° (^scoe, l.c,). 
Insol. HClAq, HNO,Aq, or aqua regia ; sol. cone. 
H2SO4. Heated in air, burns to NbsO,. Heated 
in Cl forms NbCl^. 

The at. w. of Nb has been determined (1) by 
determinations of y.D. of NbCl, and NbOCL 
(Deville a. Troost, C. R. 56, 891 ^ 60, 1221) ; and 
by analyses of NbCl, (H. Bose, P. 104, 432 ; Blom- 
strand, Acta UnivfLund, 1864 ; Marignac, Bihl. 
Univ. Oen&ve, 1865 and 1866) ; (2) by analyses 
of KbOF,.2£F. aq (Marignac, 

Nb is metallic in its physical properties. 
NbO and KbsO, dissolve in couc. H,S04, but no 
definite sulphates or other salts of the oxides 
have been isolated. Nb20g.2;H,0 forms several 
niobates, in which Nb forms part of the negative 
radicle. Nb forms the third member of the 
even-series family of Group V. ; it is closely re- 
lated to Ta, and less closely to N, P, Y, As, Sb, 
Di, Er, and Bi (o. Nitboobn oboup or blbuxnts, 
this voL p. 571). 

Detection and Estimation.— Niobates dissolve 
in hot HClAq; on adding water and boiling, 
Nb,0g.icH,0 ppts. Solutions in HClAq ai% 
coloured blue, then dark brown, by# Zn« 
EfFeCygAq gives a red pp., and KgFeOygAq a 
bright-yellow pp., with aqgeous solutions of 
alkali niobates ; gall tincture gives an orange- 
red pp. Nb is estimated as Nb,04 ; the process 
is sufficiently described under Preparation (cf* 
Bammelsberg, P. 186, 177, 862 ; 144, 56, 191). 

Niobium, acids cd, and their salts. Niobic 
oxide, Nb,Og, reacts with alkali oxides to form 
“ s; these niobates may be regarded as derived 


frmn vinous hydrates tA Kb,Og. fiydrated 
niobic (aide, Nb,Og.a:H.O, is obtained by fusing 
Kb^Og with 10864, washing with water, dissolv- 
ing in HClAq, and ppg. by NH^Aq; the pp. 
thus obtained by Santesson {Bl, [2] 24, 62) con- 
tained 0. 8*4 p.o. water, which corresponds with 
the composition 3Nb20g.4H20 ( = NbaO,|(OH)a). 
The hydrate Nb20g.7H209i3 obtained, according 
to Santesson (Z.c.), by reacting on NaNbOg with 
HjS04Aq and drying at 100'^ (v. Hydrates of 
niobic oxidct p. 509). Niobates have not been 
^obtained by neutralising hydrates of NbgOg, but 
either by fusing Nb^Og with basic oxides or 
carbonates, or by double decomposition from 
solutions of alkali niobates. 

Niobates. The niobates belong to the form 
ajNb^Og.yMO, where M^Kj, Ca, Mg, Mn, Ac. 
Niobates ikre known corresponding with the 
meta- and pyrophosphates; and, besides these, 
salts }iave been isolated in which the ratio of 
the basic to acidic oxide varies from 1:2 to 4:1. 
The nioffijites are prepared by fusing Nb^Og with 
basic oxides, carbonates, and a few other salts ; 
some niobates are obtained by ppg. solutions of 
alkali niobates by solutions of metallic salts. 
The alkali niobates are soluble in water; the 
others are insoluble. Solutions of the alkali 
niobates are decomposed by HgSOfAq with ppn. 
of Nb^Og-aHaO ; COj ppts. acid salts. Solutions 
of niobates in HClAq are reduced by Zn to 
NbgOg (blue), and then to NbjOg (brown-black) 
(v. Niobium oxides^ p. 698). Fluoniobates and 
fluoxyniohates are also known (v. next page). 

Potassium niobates, (1) Metaniobatet 
ENbOg. Small rectangular tablets ; sol. water ; 
obtained by dissolving Nb^Og in molten CaFj, 
fusing the product with KgCOg, in ratio 
KgCOgrNbgOg, and repeatedly treating the mass 
(after cooling) with boiling dilute H^SOgAq (Joly, 
Fremy's Encyclop. Chimigue), (2) Pyroniobate, 
K4Nb20,.llH,,0. Insol. water ; obtained by 
melting Nb^Og with a large excess of KgCO,, 
and washing with water (Santesson, Bl, 
[2] 24, 52). (3) 3Nb20g.4K20.16H20, and (41 

7Nb20g.8K20.32H20. The former salt is obtained 
by fusing NbaOg with 2 to 8 times its weight of 
KaCOg, dissolving in water, and evaporating in 
vacuo; large monoclinio crystals, efflorescent in 
air, loses I2H2O at 100®, and is dehydrated at 
red heat. The second salt is obtained in quad- 
ratic ootahedra by slowly evaporating a solution 
of Uie first salt (Marignac, A, Oh. [4] 8, 5 ; 13, 
6). (5) 2Nba04.3Kp.l3Ha0; rhombic pyramids, 
by adding KOHAq to solution of salt (3) or (4), 
and evaporating slowly (Marignac, l,c.), (6) 

2Nb20g.2K20.11H20; the crystalline residue ob- 
tainel by fusing Nb^Og and EjCO,, in the ratio 
Nb20g:K2C0g, and treating 4ith water, has this 
composition (Santesson, Bl, [2] 24, 52). (7) 

4Nb20g.3K20; obtained by strongly heating 
Nbgdg with twice its weight of KHSO4 for some 
hours, and washing with water (Joly, Fremy's 
Encyclop. Chimique). (8) 8Nb205.I^0.6H40 ; 
prepared by boiling ENbOF2.2KFAq with EHCO,, 
washing the powder which separi^s, and drying 
at 100® (Marignac, l.c,). 

Sodium niobates, ( 1 ) MetaniobaUt 
2NaNb0g.6H20. Rhombic prisms ; obtained by 
fusing NbjOg with 8 pts. NagCO,, allowing to 
stand in contact with cold water (which dissolves 
■ NatCOa), dissolving in hot water, and ciystallisiug 
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Yt Frmy'»Eneyclop»Chimiqiu), Simtesioii 
{BL [2] 24, 62) obtained this salt by boiling 
Nb^O^^HaO with NaOHAq; the salt remained 
insoluble in NaOHAq, slightly soluble in cold 
water. (2) 4Nb,0».Na.p.H^0 ; a salt, probably 
with this composition, was obtained by Santesson 
(2.C.) as a gelatinous pp. by passing CO, into 
solution of NaNbOg. §(3) 3Nb2Og.2Nap.9Rp. 
An insoluble amorphous salt, obtained by 
fusing NbgOg with NaOH and treating with 
water (Santesson, LcX . 

Niobates of Ca, Mg, and Mn— viz. CaP^b.O„^ 
Oa(NbO,),; Mg2Nb,0,.2Mg0, MggNbPj.M^gO, 
MgjNhp, ; Mu(Nb03)2 — have been obtained by 
Joly (Z.C.) by fusing CaClj, MgCl,, and MnCL^, 
with Nb^Og. Joly also obtained a niobate of Fe, 
and a niobate of Fe and Mu. H. Bose (P. 90, 
456) obtained niobates of Ou, Hg, and Ag by 
adding salts of these metals to solutions of 
NaNbOg. 

Fluoniobates. These salts, which may also 
be regarded as compounds of NbFg with%ietallio 
fluorides, and sometimes also with HF, are ob> 
tained by dissolving Nbpg.2;Hp in large excess 
of HFAq, adding metallic carbonates, and eva> 
poratiij^ ; the fluoniobates are also formed by 
dissolving fluoxyniobatos (v. infra) in HFAq and 
evaporating (Marignao, A. Ch, [4] 13, 5 ; San* 
tesson, Bl, [2J 24, 62). The following are the 
principal fluoniobates : — 

(NHj2NbF,.2NbOFg.NH,F ; | 

CogNb3F25.6HF.28Hp 
(-8NbFg.6CoF2.6HF.28H20) 5 
Ou,Nb2F„.HF.18Rp 
( - 2NbFg.40uFa.HF.18H20) ; 

re,NbXa-19H.p ( = 2NbFg.3FeF2.19H,0) ; 

MngNb3F25.6HF.i3Rp I 

( - 8NbFg.6MnF2.6HF.13H20); | 

NigNb.F2,.6HF.28Rp 
( - 8NbFg.6NjiF...6HF.28H20) 5 
K2NbF,(NbFg.2KF). 

Flttoxtniobates. These salts are obtained 
by dissolving NbgOg with alkali fluorides in 
HFAq, and evaporating. They may bo regarded 
as derived from the hypothetical acids UNbOFg, 
HgNbOF^andHgNbOF,; they may also be looked 
on as compounds of NbOFg with alkali fluorides. 
The fluoxyniobiates have been examined chiefly 
by Marignao (A. Ch, [4] 8, 6 ; 13, 6). 

Ammonium fluoxyniobates, 1. 
(NH,)2NbOF. ( « NbOF,.2NH,F). Obtained by 
dissolving Nb,Pg and NHgF in HFAq, and eva- 
porating ; easily soluble rhombic prisms, iso* 
morphous with W02F,.2NH,F.~-2. (NHJgNbOPg 
f » NbOFg.dNH4F). Obtained similarly to the 
foregoing salt; forms octahedral crystals, iso* 
morphous with ZrFg-SNHgF (Baker, O. i 36, 
762).-d. (NHJgNbOF, ( - NbOF^.dNH^F). Ob* 
tained by dissolving Nb205.a;H20 in cone. 
NH^FAq ; cubic and octahedral crystals d the 
regular system (Joly, P. 108, 467). — 4. 
(NH4)gNbg0gF,4.H20 ( - 3NbOFg.6NH4F.H2O). Ob- 
tained by adding less than an equivalent of 
NH4F to NbPg in HFAq, and evaporating. 

Potassium fluoxyniobates, — 1. 
EgNbOPg-Hp ( 1 NbOFg.2KF.H2O). Obtained by^ 
evaporating a solution of Nb.Og in HFAq after 
addition of. EF. By crystallising from water, 
the salt separates in such fine tablets that the 
liquid appears to gelatinise ; monoclinid tables 
an obtamdl by crystallising from water contain- 


ing a little HF, Loses HgO at 100^ ; melts at 
red heat ; sol. in 12-18 pts. water at 17^-21® ; 
easily soluble in hot water. — 2. EgNbOFg 
( =* NbOFg.BKF). Obtained by adding excess of 
KF to solution of the foregoing salt. Cubical 
crystals belonging to the regular system 
(Baker, 0. J, 36, 761).~3. KgNbgOgF,4.H.p 
( «= 3NbOF3.6KF.H.p). Obtained by adding less 
than an equivalent of KF to NbPg in HFAq, 
evaporating a little, separating from KjNbOFg.Rp 
which separates, and evaporating the mother- 
liquor.-4. K,NbOFg.HF(^-NbOF3.3KF.HF). Ob- 
tained by dissolving NbjOjin considerable excess 
of HFAq,^nd adding excess of KF ; isomorphous 
with SnF4.3KF.HF. 

Fluoxyniobates of Cu and Zn have also been 
obtained ; CuNbOFg.4Rp, and ZhNb0P5.CH20. 

Niobium, alloys of. An alloy of Nb with Al, 
approximately of the composition NbaAlg, was 
obtained by Marignac {Ar. Sc. 31, 89) 'Indicating • 
NbF5.2KP with Al in a carbon crucible, and 
treating with cold HClAq. A grey, crystalline, 
metal-like powder ; S.6. 4*46 to 4*52. Soluble 
in hot HClAq with evolution of H. Insoluble 
in HNO^Aq or dilute H^S04Aq; boiling cone* 
H2BO4 forms SO2 and S ; soluble in HFAq. 

Niobium, bromide of. NiBr^. Formula pro- 
bably molecular, because of similarity with 
NbClg, which has been gasified. A purple-red 
'solid, obtained by passing CO2 laden with Br 
vapour over a heated mixture of Nb20g and C 
(H. Bose, P. 104, 442). 

Niobium, carbide of. By heating to 0. 1600® 
a mixture of 4 pts. Nb.pg, 1 pt. sugar carbon, and 
1 pt. Na^COa, Joly obtained largo violet needles 
of the composition NbC (Bl. [2] 25, 200). 

Niobium, carbo nitride of. By heating Nb-^O^ 
with a mixture of Na^jCO, and C to c. 1200®, 
Deville (0. B, 66, 180) obtained a crystalline 
mass, which evolved NH,, when heated with 
molten KOH ; according to Joly (BL [2] 26, 206), 
this substance is either a carbonitride of Nb, or 
a mixture of carbide, NbC, with nitride NbN. 

Niobium, chtorides of. Two chlorides of Nb 
are known, NbClj and NbClj. 

Niobium pentachlobidb ^bCl^. Mol. w. 
270*85. V.D. 138*9 (Deville a. Troost, C. P. 60, 
1221). Melts at 194® and boils at 240® (D! a. 
T., Z.C.). 

Preparation. — Perfectly dry Nb^Oj is mixed 
with a large excess of dry sugar or starch, the 
mixture is completely charred by heating in a 
closed crucible, and a small quantity is then ^ 
placed in a rather wide tube of hard glass, " 
narrowed here and there, connected with a CO. 
and a Cl apparatus ; the tube is gently heated 
for some time while a stream of perfectly dry 
CO2 is passed through it, and is then allowed 
to cool in the COg ; when cold, perfectly dry Cl 
is passed through the tube; when every trace of 
OO-i is expelled, the tube is gradually heated to 
brighi redness in the stream of Cl ; NbCl5, mixed 
with a little NbOClg, collects in the wider parti 
of the tube. The I^Cl5 is separated from the 
less volatile NbOClg by distillation in dry 01. 

As NbClf is vexy voluminous the operation 
must be conducted in wide tubes and with small 
quantities of the mixed Nb203 and C (H. Bose). 

Properties and Peoeffons.— fellow needles ; 
melts at 194®, beginning to sublime at 126®, boils ^ 
'%t 240® (Deville a. Troost, 0, B. 60, 1221). Vapour 
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k yellow. GMoble io aloohoL Fumes b air, 
giving off HOI. Deooxnposed by water to HOI 
and Nb-OA-irHaO. Soluble in cold oono. HOlAq} 
Zn produces a blue colour in this solution $ on 
dilution and heating, Nba05.a;H20 separates. 
Soluble in cone. H,S04 with evolution of HOL 
Vapour of NbOl^ is reduced to Kb by heating 
with H (Blomstrand ; Boscoe, C. 87, 25). 
KbOCl, is produced by heating with KbsO^. 
NboO^Ss is formed by heating in CS, vapour (De- 
lafontaine, Ar. Sc. 27, 167). 

Niobium tbichloridb NbCl^ When vapour* 
of Nb01« is slowly passed through a red-hot tube, 
a dark-grey metal-like crust forms the sides 
of the tube ; this crust is NbGl, (Boscoe, C. N. 
37, 25). Not volatile; non-deliquescont ; un- 
jhanged by H^O orNHjAq; by HNO^q gives 
SGI and Kb^O^^^HsO. Heated in air, gives off 
irhite fumes. *^00 heated in CO,, produces CO 
indKbQGl^ 

Niobium, fluoride of. No fluoride of Nb has 
beqn isolated with certainty. Nb.j05.a;H;;0 die- 
idves easily in HFAq ; on evaporation a non- 
BrystaJlisable mass is obtained, which evolves 
white fumes when heated and leaves Nb^O^. So- 
lution of Nb20s.a;Hp in HFAq yields fluonio- 
bates when mixed with metallic carbonates and 
evaporated; these iluoniobates may be regarded 
as compounds of NbF^ with metallic fluorides (o. 
FluoniobaieSt p. 507). 

Niobium, haloid compounds ol The only 
haloid compound of Nb which has been gasified 
Is NbCls ; the trichloride is also known, and the 
formula NbGl| is probably molecular. No fluoride 
or iodide has been isolated, but several com- 
pounds are known, which may be regarded as 
formed by the union of NbF, with more positive 
fluorides (v. Fluoniobates, p. 507). NbCl,, reduces 
CO3 to CO at a high temperature. Oxyhaloid 
compounds are known, of the form NbOX„ where 
X-Br,Cl,orF. 

Niobium, hydride of, ?NbH. Marignac {Ar. 
8e. 1868) obtained a heavy grey powder, having 
approximately the compositioniNbH, mixed with 
a little Nb^O^, by heating KoNbF,, mixed with a 
little EHFj, and*covered with NaCl, with excess 
of Na in an iron crucible. The reaction was 
energetic ; the fused mass was broken up, treated 
with water, then with water containing a little 
HF, then washed with water, and Anally filtored 
and dried. The powder obtained by Marignac 
had S.G. 6 to 6*6 ; it dissolved in cone. HFAq 
with rapid evolution of H ; it was insoluble in 
HClAq, HNOjAq, and dilute H.^S04Aq, sol. warm 
oonc. H^S04, also in molten KHSO4 ; heated in 
air or 0 to above 100° it burned to Nb20t and 
HvO; at was unchanged when heated in H. 
Krttss a. Nilson {B. 20, 1691) repeated Marignac’s 
experiments, using a quantity of Na equivalent 
to the KjNbF, ; they obtained a mixture of c. 77 
p.o. NbH, 0. 21-5 p.c. NbA. and 0. 1 p,o. Fe}0*. 
K. a. N. give S.H. of NbH as *097 at 0° to 100°, 
•092 at 0° to 210*5°, *087 at 0° to 301*5°, and *083 
at 0° to 449°. f 

Niobium, nitride of, ?NbN. NbCl* absorbs 
NH,; on heating, NH4CI is evolved, and a black 
mass remains which contains N. Heated with 
KOHAq, NHs is evolved ; it is not att^ked b^ 
HNOjAq ; soluble in HFAq ; heated in air, it 
oxidises with incandescence. The cou^sition 
of this body ia approximately NbN (H. 8010 ^$ 


Xkvflle. 0 . n. 66 . 180 ; J<fly. Bl [ 8 ] 66 , M). 
By reducing Nb^O. with a mixture of so^ aM 

O , Deville obtained a crystalline mass, probably 
a mixture of nitride and carbide of Nb. 

Niobium, nltro*oarbide 0^ o. Niobium, car* 
bonitride of, p. 507. 

Niobium, oxides ol Three oxides of Nb have, 
been isolated, NbO, NbO^, and Nb^O^; a fourth. 
^bgOj, probably exists. Nh^O. is formed by 
heating Nb in air or 0. also oy decomposing 
NbOClg by water, and in other ways ; NbO, is 
produced by the partial reduction of NbsO. in 
H ; NbO is obtained by the incomplete reduction 
of NbOP, or NbOGl. by Na or Mg ; when NbsO, 
in HGlAq is reduced by Zn the solution becomes 
brown, and a solid separates, which is probably 
NbsOj. Moist NhPj reacts as an acid-forming 
oxide ; niobates are formed by fusing Nb^O. with 
basic acids or carbonates (v. Niobates, p. 506). 
The.mol. w. of none of the oxides of Nb is known 
with certainty. 

Ni(fl}B3 oxiDB NbaOg {Niohio anhydride. 
Niobium pentoxide), 

Oacwrence. — Niobates occur in a few rare 
minerals, e.g. columbite, tantalite, and samarsh* 
its. * 

Preparation.^U NbOGl* is agitated with 
water, the insoluble Nb20..a5H,0 is washed till 
free from HGl, dried at 100°, and heated to in- 
cipient redness. The solution after treating 
NbOGl, with water contains much Nb205; the 
oxide is obtained by«adding slight excess of 
NH.Aq, warming till every trace of NH, is re- 
moved, collecting the pp., washing till free from 
HGl, and drying. — 2. Dilute H2S04Aq is added 
to a boiling solution of NaNbO,, the ppd. 
Nb205.a;H.,O is thoroughly washed and heated. — 
8 . Impure Nb^O^ is fused with KHS04,the fused 
mass is treated with water, and the pp. is washed 
and heated. — 4. Nb205 is obtained in crystals by 
dissolving in molten borax, heating in a porce- 
lain oven, washing, and drying (Nordenskjbld, 

P. 114, 612 ; Ebelmcn, A. Ch. [3] 33, 34 ; Enop, 
Z. K. 12, 610 ; also by strongly heating NhPg 
(from NbOGlg) in a slow ourrent of HGl (Deville, 
C. R. 66, 180). For preparation of Nb.p^ from 
columbite v. Niobium, Preparation^ p. 505. 

Properties.— -k white powder; becomes yellow 
when heated, and goes white on cooling. In- 
soluble in water. S.G. 4*4 to 4*53 (Marignac, 
A. Oh. [4] 8, 5). The crystals of NbaO. are flat, 
right-angled tablets; they are optically active 
(NordenskjOld, P, 114, 612; cf, Ebelmen, A. Ch. 
[3] 33, 84 ; Knop, A. 159, 66). S.H. -118 at 0° 
to 210*5°, *124 at 0° to 301*6°, *184 at 0° to 449°. 
(KriiBB a. Nilson, B. 20, 1691). 

fieaclions.—i. Dissolves in hot oono. suU 
phuric acid; the solutiommay be diluted with- 
out ppn., but on heating all the Nb^O. is ppd.; 
the^p. contains H^SO..— 2. Boiling hydrochloric 
acid dissolves only traces of Nb^O.; the residue 
is easily soluble in water, and this solution is ppd. 
on boiling with H2S04Aq (Wdhler, P. 48, 93 ; 
Marignac, A, Ch. [4] 8, 15; 13, 20; H. Bo8e,.P. 
112 , 484).— 8. Easily dissolved by cold hydro- 
fiuorie acid.— A. Soluble in catcsHc potash sola* 
tion.— 5. Caustic soda does not dissolve NbyO^ 
but the product is soluble in water. Nb^Oi 
which has been strongly heated is insoluble in 
H^SOi. HOLAq. or HFAq; it is dissolved bjr 
molten alkalis.— 6 » Beduced bj hydrogm In 
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KbO, at full red lieai->7. Moist KbyO« ^ssolved iOoMiim, oxydilorida of, KbOOIr HoL w. 
in HOlAq is reduced by fine with formation of a 216*1. Obtained, along with KbOl,, by heating 
blue liquid which then becomes brown and de* Kb^O^ mixed with charcoal in a stream of d ; 
posits brown flocks, probably of Nb^Os (Marignac, also by heating NbsOi, in a stream of OO 2 charged 
^.Ob.[4]18,6).— 8 .Stronglyheatedwith%iro^en with vapour of NbCl^ (Deville a. Troost, C. U. 
tuZpbi^, or carbon disulphide, an oxysulphide 60, 1221). A white, lustrdus mass ; sublimes at 
is formed, probably Nb 20 S 2 (Delafontaine,Ar. Sc. 0 . 400^ without melting. V.D. at 440^ to 810^ 
27, 167). — 9. Heated \nth arntnonia, Nb nitride ■■114 (Df a. T., he,). Heated strongly in COj. 

V.) is formed, — 10, Mixed with carbon and NbCl^ and Nb^O^ are formed ; the same products 
heaM in chlorim or bromine, NbGls (or NbBr,) are formed by heating in H (Blomstrand, Acta 
is formed along with some NbOCl, (or NbOBrg). — XJniv, Lund., 1864). Sol. alcohol ; decomposed 
ll.Fusedwith 6 asicojcwfcsorcarbonates,niobates by water to NbjOvfljHxO and HGlAq. 

(g. are produced. •Niobium, oxyfluoride of, NbOF,. Small 

C/Of»btwafto?t 5 .— 1. With teafer to form various crystals, optically active; resemble ZrF, ; ob- 
hydrates {v. infra).— 2. Nb^O^ appears to combine tained by strongly heating Nb^Oj, mixed with a 
with some acids, but no definite compounds have large excess of CaF^ in HCl (Joly, C. it. 81, 
yet been isolated ; c.g. the pp. obtained by deoom* 12G6). ^bOFs forms various coAipounds with 
posing NbOClj by water in presence oi'NaaHPO* metallic fluorides {v. Fluoxyniohates, p, 607). 
contains H.-,P 04 , and the pp. obtained by adding Niobium, oxysulphidec^of, Nb.pS 2 . A black 
water to Nb-^O., in H^SO^ and boiling contains powder; obtained bypassing H^S or fSj, vapour , 
H 3 SO 4 (u. Blomstrand, Acta Univ. Lund. 1864). over strongly heated Nb^O^. The product of 
Hyduateb of kiouio oxidb. Yaffbus hy> these reactions was supposed by H. Bose to be a 
drates of Nbp^ are known. By fusing Nb^Oa sulphide of Nb (P.111,193; v. also Bose a. Her- 
with KHSO 4 , boiling with water, dissolving the mann, J. pr. Ill, 893). Delafontaine (Ar, Sc. 
pp. in ^GlAq, and ppg. by NHjAq, Santesson 27, 167) showed the substance to be an oxysul- 
(Bf. [2] 24, 62) obtained a flocculent pp. contain- phide ; Bammelsberg (J'.pr. 108, 95) thought 
ing 8*04 to 8*41 p.o. HjO, agreeing with the the composition was NbOS or Nb,0,Sa. 
formula 3 Nb.P 4 . 4 H 2 O. The solid obtained by Niobium, salts of. No compounds obtained 
ppg. NaNbOjAq by H^SO^Aq and drying at by replacing the H of acids by Nb have yet been 
100® has the composition Nba 04 . 7 Hp, accord- isolated. There are indications that Nbp^ com- 
ing to Santesson (he.). The hydrate obtained bines with some acids (v. Niobic oxide. Com- 
by decomposing NbOClf by water is amorphous ; binations. No. 2, supra). M. M. P. M. 

that formed by the action of moist air on NbOGlj NITRANILIO ACID 9 * Di-nitbo-di-oxx* 
is said to be crystalline (H. Bose, P. 112, 567). quinonb. 

The hydrates of Nb^O, react as weak acids (v. NITKANILINE v. Nitroanilinb. 

Niobates, p. 506). NITRATES. Salts of nitric acid, HNO,. 

Niobous oxidb NbO {Niobium monoxide). The greater number of the nitrates are normtu 
By reducing NbOF,.2KF with Na, H. Bose ob- salts ; many basic nitrates also exist. The 
tained a black powder which he thought to be general formula for normal nitrates may be 
Nb (P. 104, 812). This substance was recognised written M».nNOj, where M" denotes a metal of 
as an oxide by Delafontaine (Ar. Sc. 27, 167). n valency. The normal nitrates may also be 
Prepared by strongly heating NbOF 3 . 2 EF with regarded as composed of a basic and an acidic 
Na, under KGl, and washing with cold water, radicle ; on this view, they are classed under 
S.0. 6*8 to 6'67. Obtained in crystals by passing the general lormula M 2 O.N 2 OA, MO.N 2 O 4 , 
vapour of NbOGl, over heated Mg wire (Deville M 2 O 3 . 8 N 2 O 5 , MO 2 . 2 N 2 O 5 . The simplest way of 
a. Troost, C. R. 60, 1221 ; v. also Deville, C. B. looking at the composition of* the basic nitrates 
66 , 183). Black, lustrous, regular crystals, is to regard them as compounds of the acidic 
Moist NbO is soluble in boiling dilute HClAq, radicle NjO^ with more than the normal quantity 
or in HFAq ; H is said to be evolved. KOHAq of base ; thus normal lead nitrate is PbO-N-Pj, 
dissolves NbO, forming K niobate. Molten and basic lead nitrate is 8 PbO.N.p 4 . Several 
KHSO 4 forme NbjO^ ; heated in G1 NbOCl, is basic nitrates may be formulated as salts of the 
produced. hypothetical orthonitric acid H 3 NO 4 , which bears 

Niobium diozidb NbO, (Niobium tetroxide the same relation to ordinary, or meta, nitric ^ 
[Nb 204 ]). A black powder with blue reflection; acid that orthophosphoric bears to metaphos-' 
insol. water and acids. Formed by heating phoric acid ; thus basic lead nitrate SPbO.NgOA 
NbgO.in a stream of H to full white heat (Dels- may be written Pb 3 (N 04 )s. 
fontaine, Ar. Sc. 27, 167). « Some nitrates occur native ; Cjg. Xla(NO,), 

Wdhler (P. 48, ^Inoticed that Zn reduces a Mg(NO,)„ KNO 3 , NaNO,. Alkali nitrate are 
solution of NbjO, in HClAq, with production of found in river, spring, and drainage waters, and 
blue and then brown coloured substances, in the juices of some plants. With regard to 
MaSlgnac (A. Ch. [4] 13, 5) obtained a blue- fhe fosmation of nitrates in the soU v. Niratvi- 
brown pp. by boiling NbaO^-ajHaO with HGlAq, oatic«7, this vol. Nitrates are prepared by dis- 
dissolving the residue in water, and reducing solving metals, metallic oxides or carbonates, in 
by Zn. nitric acid ; also, m some cases, by double de- 

Niobium, pxybroxnide of, NbOBr,. A vo- composition from tne alkali nitrates, 
luminous, crystalline, yellowish solid, obtained • Most nitrates are crystalline salts. As no 
by passing Br vapour over a heated mixture of nitrate has been gasified, the formulas of ibesi 
NbjO^s, ^ charcoal (H. Bose, P. 104, salts are mot necessarily molecular. The normal 
442). Sublimes without melting. Heated in nitrates are soluble in water; a few, e.p. Bi(NO|)„ 
00. gives Nb^O^ and NbBr». Decomposed by are decomposed by water with Iprpduotion of iU' 
i^ier, givin|; and MBrA^. • soluble bgsio nitrates, titrates sred^eomposed 
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byheal; afewg{f«ofl HKO^ bill in alMMt ill 
eases 0 is evolyedi along with oxides of N and 
E^O ; the final residue is generally a metidlie 
oxide corresponding with the nitrate used; 
AgNOj leaves a residue of Ag. Heated with 
combustible bodies, nitrates cause deflagration 
or explosion; if the combustible body be an 
acid-forming element, oi^ compound capable of 
forming an acid by oxidation, a salt is formed 
composed of the metal of the nitrate and the 
acid produced from the combustible body. Thus 
K.Se04 is formed by deflagrating KNO, with Se, 
and E^n04 by deflagrating KNO, with an oxide 
or salt of Mn. Alkali nitrates are r^uced to 
KH, by the action of potash and zinc, or by a 
pair of metals one of which is distinctly more 
electro-positive than the other, e,g. by ga and 
Zn, Fe and Zn, Ft and Zn, &o. Alkali nitrates 
are also reduced to NHj.by the action of common 
^putrefaqjiiv^^organismB in presence of peptones 
and air ; also by Ft black charged with 0, in the 
pres^ce of dextrose (o. Loew, B. 23, 675). 
Nitrates are reduced to nitrites, NjO,NO, and N, 
by organisms present in the soil (v. Warrington, 
C. J. 45, 669 ; 53,742 [references are given here to 
other memoirs]; 59, 484 ; Munro, C. J. 49, 667). 

The greater number of the nitrates are in- 
soluble in cone, nitric acid. A few dissolve in a 
large quantity of the acid; according to Ditto 
(A» Ch. [5] 18, 320) these nitrates combine with 
HNO, to form acid salts, e,g, KNOj.2HNO„ 
NH^NOa-HNO,, KNO,.8HNO„ BbNO,.5HNO,. 
Some other hydrated nitrates dissolve in warm 
HNOsAq when dehydrated ; on cooling, hydrates 
are deposited containing less water than those 
which crystallise from water; to this class of 
nitrates belong Mg(N03).4, Mn(NO,)2i Zn{NO,)2, 
Al(NO,)„ Cu(NO ,)3 (Ditte, Z.C.). 

The methods of detecting and estimating 
nitrates are numerous ; reference must be made 
to Manuals of analysis. 

Aluminium nitrates. The normal salt, 
Al(N05)3.9Ho0, obtained by dissolving AIO3H3 
in HNOsAq‘, and evaporating, •crystallises in 
oblique rhombic prisms. Melts at 73°; deli- 
quescent; e. sol. Qp and HNO,Aq (Ordway, A, 
76, 247 ; Salm-Horstmar, J. 1850. 301 ; Thorey, 
ituae. Zeitschr. Pharm. 10, 321). The salt does 
not react with HCl gas (Thomas, C, J. 33, 867). 
Basic A1 nitrates are obtained by digesting 
Al(NO,), with AlOjHg (Ordway, Z.C.). 

Ammonium nitrate NH^NO,. According 
to Tissandier (0. B. 82, 888) this salt is fre- 
quently present in rain-water. It is obtained 
by adding a slight excess of NHsAq to HNOsAq 
and evaporating; also by passing the electric 
discharg6*through a mixture of H, N, and 0 ; 
by passing HjS into dilute HNO,Aq; by the 
interaction of certain metals, s.p. Sn, with 
HNO^Aq. NH4NO, crystallises in various forms 
accordingto the temperature ; the orystalsfprmed 
at 86° are trimetric, those formed at 87*J are 
rhombohedral, and monometric crystals are pro- 
duced at 120^ (Lehmann). The specific heats, 
volume-changes, and heats of transformation, of 
the various modifications have been determined 
by Bellati a. Bomanese {Nuovo Oimtnto^ [8] 21, 
5 ; abstract in 0. J. 54, 106). S.G. 1*707 (Kopp, 
A. 86, 1) ; 1*709 (Schiff, A. 112, 88); for other 
results V. Clarke’s Specific Qravity Table, new 
1^, ]110. NH^NO| dissolves in H^O wi^ n 
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disanpearanee of hint 8. al 18° 0 . 200 ; satn* 
rated soAition eontains 47*8 p.o. NH4KO^ and 
boils at 164°. E. sol. alcohoL Deliquesces in 
air, losing NH| and acquiring an acid reaction. 
Melts at 0. 152° ; decomposition begins at o. 
210° and becomes explosive at c. 800° ; products 
are H^O and Np, but part of salt volatilises 
(Berthelot, 0. B, 82, 982) t heated very rapidly, 
NH,, NO, and NH4NO3 are also formed (B.). 
According to B. (Z.c.) NH4NO, may be sublimed 
unchanged, by placing the fused salt in a basin 
tsovered with filter paper, over which is a paper 
cylinder filled with coarse fragments of glass, 
and heating gently not above 190°-200°, 
NH4NO, condenses considerable quantities of 
NH„ forming a liquid varying in composition 
according to temperature and pressure (o. Divers, 
Pr. 21, 10>; Baoult, 0. B, 77, 788). At -10°, 
and 760 mm., the liquid NH4NO3.2NHS is formed; 
heate^ to 28*5° a solid remains, NH4NOJ1.NH, 
(B., lx.) ; c/. Mendelejeff (B, 23, 8464), who re<* 
gards IIK4NO3.NH3 and NH,NO,.2Nfl„ as 
amides obtained from NO.OH.ONH4.ONH4 and 
NO(OHN4)t» which are the NH, salts of hypo- 
thetical orthonitrio acid NO(OH)j. The ^liquid 
compounds of NH4NO, and NH, react with many 
salts, the reactions generally resembling those 
of NH4NO3 and dry NH, combined (for details v. 
Divers, Z.C.). NH4NO, absorbs dry HCl, forming 
NH4GI; after a time a little Cl and NO are 
evolved (Thomas, 0. /. 83, 867). The Cu-Zn 
couple reduces NH4NO,Aq to NH, and NH4NO, ; 
at B.F. NO is evolved (Gladstone a. Tribe, O. /. 
33, 150). 

Antimony nitrate. The compound Sb404.ITa04 
is said to be formed by dissolving Sb40, in cold 
fuming HNO, (F41igot, C. R. 23, 709). 

Barium nitrate Ba(NO,),. Crystallises in 
tetartohedral forms belonging to the regular sys- 
tem (Soacohi, J, 1860. 13; Baumhauer, Z, K, 1, 
51 ; Lewis, P. M. [5] 8, 453). S.G. 3*22 to 8*24 
(Kremers, J. 5, 15 ; for other determinations v. 
Clarke’s Specific Gravity Table (new ed.). 111). 
H.F. [Ba, 0, N^O* Aq] - 187,020 (?) (Th, 8, 518). 
Melts at c. 693° (Carnelley, 0. J, 83, 278). S. 5 
at 0°, 7 at 10°, 9*2 at 20°, 11*6 at 80°, 14*2 at 40°, 
17*1 at 60°, 20*3 at 60°, 23*6 at 70°, 27 at 80°, 
80*6 at 90°, 32*2 at 100°; saturated solution 
boils at 101*9° *, S.G. and potge. composition of 
Ba(N03),Aq are as follows (Mulder) *. — 


S.G. 

P.a B»(NO,), 

s.a. 

P.O. Ba(N0.). 

1*009 

1 

1*06 

6 

1*017 

2 

1*06 

7 

1*025 

8 

1*069 

8 

1*034 

4 

1*078 

9 

1*042 

6 

h087 

10 


Ba(NQ|), is cmly slightly soluble un water con- 
taining HCl or HNO, *, insol. alcohol. 

Ba(NO,), is prepared by adding to BaCO„ or 
crude BaS, enough HNO,Aq to decompose almost 
the whole of the salt, filtering, and crystallising ; 
also by mixing equivalent weigh^ of BaCl, and 
NaNO, in solution, and reorystallisin^ tho 
Bh(NO,),whiohseparates(Bolley,C.0. 1860. 880 1 
Euhlmann, D. P. /. 150, 57, 108, 415). Ba(NO,}, 
melts at a moderate temperature ; at rod heat it 
evolves 0, N, and NOb, and leaves BaO ; according 
<to l^mmelsberg 7» 642) ^ 
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eontains more 0 than BaO, and has the coupon 20dO^,Ov8HtO ; obtained by digesting hot 
sition Ba304. Ba(NO,), is not seted on by HOI Cd(NO,)2Aq with OdO, and allowing to eool. 
gas (Thomas, 0. J*. 88, 867). ^ Csssinm nitrate OsNO,. Obtained by die- 

Beryllium nitrates. The composition of solving Ca^CO, in HNO,Aq, and evaporating*, 
these salts is doubtful. They are very soluble the habitus of the oryftals depends on the rate 
in water and didioult to crystallise. By double of evaporation. Melts be!)ow red heat ; when 
decomposition from BeS04Aq, and evaporating, strongly heated evolves 0, aifd forms CsNO,. 
Ordway (J, pr. 76, 2% obtained deliquescent B. 10‘68 at 8*2°; very slightly sol. in alcohol 
crystals approximating to the composition (Bunsen, P. 119, 1). 

Be(N0,)g.8H20. By heating at 100° the crystals Calcium nitrate Ca(NO,)2.4HjO. Occurs in 
lost half of their nitric acid, and a basic s^t re* soils when conditions are favourable to produc* 
mained, soluble in water. Other soluble basic ’tion of HNOy, and Ca salts are also present, 
salts seem to be formed by adding a little Thi? salt is prepared in some countries by the 
NHjAq to a solution of the normal salt, and by slow decomposition of animal and vegetable 
digesting the normal salt with Be0.ajH^0. matter. gl'O. 1*79 when liquid, and 1*9 when 

Bismuth nitrates. The normal salt has the solid, at 15*6° (Ordway, J. 12, 115). S.G. of 
composition Bi(NO,)3.10HoO according to Glad- Ca(NO,)jy=2*6 at 17-9° (Favre a. Toalson, C. P. 
stone (J, pr. 44, 179) and Heintz (J, pr. Jt6, 102) ; 77, 679). H.F. [Ca,0^N*0^4H■-’0] = 218,440 ; 
according to tiie more recent work of Yvon [Ca,0,N''0*Aq] « 177,160. P»*epared by dissolving 
{C. B. 84, 1164) the crystallised salt has the CaO or CaCO, in HNOaAq, and evaporating ; if , 
composition 2Bi(NOa)3.11H.jO. The normal salt the evaporation is continued to dryness the an- 
is formed by dissolving Bi, Bi^Oj, or Bij^Og), in hydrous salt is obtained. The hydrated salt 
HNOgAq, filtering through asbestos or powdered crystallises with difficulty in deliquescent, six- 
glass, and evaporating to the crystallisiljbion- sided prisms ; melts at 44° ; boils at 182°, re- 
point. Forms largo deliquescent crystals ; S.G. maining clear till c. one-third of the water has 
2*823 at 13° (Clarke’s Table of Specific Qravities gone, when the anhydrous salt is deposited (Ord- 
(new ed.), 112). Crystals are very caustic ; they way, Am. 8. [2] 27, 14). The dry salt Ca(NO.)g 
melt easily in the water of crystallisation ; de- melts at 661° (Carnelley, C. J. 33, 278). De- 
composition begins at c. 75°-80° with production composed at high temperature, giving off 0 and 
of basic salts (o. infra). Decomposed by HCl NO ; the partially decomposed salt is phospho- 
gas, giving BiCI, and also much Cl, along with rescent (Baldwin's phosphorus ) ; not acted on by 
NO, HgO, and possibly other oxides of N and Cl HCl gas (Thomas, C. /. 83, 367). 

(Thomas, 0. J. 33, 367). Various basic salts Cerium nitrates. Cerous nitrate, 
have been described. According to Graham (A. Co(NOa)g.6H20, is obtained as a pale rose- 
29, 16) 2 (BiO.NOa).HgO is formed by heating the coloured, deliquescent, cijstalline mass, by 
normal salt to 80°, and is not decomposed below dissolving Ce^Og, or CeO^ in presence of redu- 
260° (cf. Huge, J". 1862. 163). Yvon (0. B. 84, cing substances, in HNOgAq, evaporating, and 
1164) assigns the composition 4(BiO.N03).3H.^O drying over HgS04 (Lange, *7. pr. 82, 129). Gives 
to the salt obtained by heating the normal salt off SHgO at 160°, and decomposes at 200°. 
to 120°, and also to the product of the action of Forms several double salts with nitrates 
water on the normal salt. Many basic salts, MNO, and M(NO»)2» c.g. Ce(N0,),.2KN0g.2H20, 
ajBi^Og.i/NgOv^H^O, seem to be produced by de- 2Ce{N0g),.3Mg(N03)g.24Hg0. These double 
composing Bi.3NO„ or a solution of Bi in nitrates have been examined by Lange (Z.c.) and 
HNOgAq, by water ; the composition of the most Holzmann (J. pr,fi^, 76), and more recently by 
stable of these subnitrates is BiO.NOg.HgO; in Zschiesche {J.pr. 107,66). They are obtained 
other cases x, y, and e have such values as 6, 4, by crystallising a mixed solutioitof Ce(NO,)3 and 
and 9, or 6, 8, and 8, or 6, 6, and 9. The com- the other nitrate ; and also by dissolving (^0, 
position of these basic salts varies with the tern- in HNOg, adding the other nitrate and a little 
perature of the water used, the amount of wash- alcohol, and evaporating. Should the metal of 
ing given to the pp., and the length of time the the nitrate which is added be capable of forming 
pp. is allowed to remain in contact with the acid a higher oxide than that corresponding to the 
liquid above it. The compositions of these salts, nitrate used, a little of this oxide is sometimes 
and the preparation of a salt of constant compo- formed at the expense of the O of the CeOg, and 
sition for medicinal use, have been examined the reduction from Ce(NOa)4 to Ce(NOg)3 pro- 
ohiefly by Phillips {J. Ph, 18, 688), Duflos (Ar. ceeds without addition of alcohol; thus, addition 
Ph. [2] 23, 307), Herberger (B. P. 65, 289, 806), of Mn(N03)g to CoOg dissolved in HNOgAq pro- 
Ullgren (B. J. 17, 169), Dulk (H. P. 83,^1), duces 20e(N0g)g.3Mn(N0.,)g.24Hg0, witb^simul. 
Becker (Ar. Ph. 66, M, 129), Janssen (Ar. Ph. taneous formation of a little MnOg. The double 
68, 1, 129), Buge (/. 1862. 163), and Yvon (O. B. cerous nitrates are also formed by dissolving the 
84 1164). » various metals in an acid solution of CeO, m 

Cadmium nitrate Cd(N0g)g.4H20. White, HNOsAq,; reduction is effected to Ce(NO,)j. 
prismEtio, deliquescent, needles; by dissolving Ceric nitrate, Ce{^Og)^• Said to be obtained as 
Cd, CdO, or OdCO, in HNO,A.q and evaporating, a reddish-yellow mass by evaporating OeO, in 
B.O. 3-46 at 14®, 2-46 at 20® (Laws, Am. 8. [8] HNO,Aq;deoompose^yhotwatortormtogabaslo 
14, 281). H.F. [0d,O’,N*O\4H*O]- 126,170; salt. Combines with TOO, and NH,NO, to form 
rod, 0,N»0*Aq]*i 86,000 (1%. 8, 618). Molts at 20e(N0,),.4MN0,.8H,0 (Berzelius, P. 1, 29.) 

69-6®, and boUs at o. 182® (Ordway, Am. S. [2] dhremium nitrates. The normal s^ 
27, 14). Beaots with HOI gas to produce CdCl* 0r(N0,),.9H,0, is obtained by dissolw^ OrO,H, 
svolviiig 01 and NO (Thomas, 0. J. 38, 867). in HNO,Aq, evaporating, and crystallising from 
Wells LIm. 9, 804) describes » basic salt; warm water ; the crystals, whi<* form ^th di!- 
^ fhll ^)t he hqs assi^ed the eompoutioii deulV, are purple oblique prisms, melting at 
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to a green liquid which boils al 
(Ordwayk -dm. S. [2] 9, 30 ; 27, 14)- Various 
basic salts are described by Loewel (Ph. 0. 1846. 
680), Ordway {Afti, 8, [2] 26, 197), and Siowert 
(A, 126, 86) ; they are formed by heating the 
normal salt, by dissolving OrO,H, in solution of 
the normal salt, and by boiling HNO,Aq with ex- 
cess of CrOgHg. «• 

Cobalt nitrates. The normal salt, 
Oo(N 03)2.61120, forms red, prismatic, delique- 
scent crystals ; S.G. 1*83 at 14° (Boedeker) ; 
melts below 100°; at higher temperatures gives 
off 1^0 and oxides of N, and leaves black Gog04. 
Produced by dissolving Go, or GoGO, in 
HNOjAq, and evaporating. Easily ^ol. water. 
Franz {J. jpr. [2] 6, 274) gives &e following 
table showing p.o. Go(NOg)g in aqueous solu- 
tions at 17*6° 


PaOoCNO,), 

« 

io 

8 .G. 

1*0462 

1*0906 

16 

1*1378 

20 

1*1936 

26 

1*2538 

80 

1*319 

86 

1*3896 

40 

1*4662 

Saturated at 17*6° 

1*6382 


lliomsen gives H.F. [Go, 0*, N-’OS OH^O] 
128,330 ; [Co, 0. N^O'^Aq] = 84,540. When HCl 
gas is passed over CoCl^, oxides of N, 

and C\ are formed [Thomas, C. J. 33, 367). 
Combines with cerous nitrate to form 


Co(NO,)2.Ce(NO,)2.8H20 (Lange, J. pr. 82, 129), 

Basic salts are obtained by adding KH^Aq 
to Go(NO,)2Aq under different conditions (v* 
Winkelblech, A, 13, 148, 253 ; Habermann, M*. 
6, 442). 

Copper nitrates. The rwrmal nitrate, 
Cu(N0.j2.3H20, is obtained by dissolving Cu or 
CuO in HNOaAq, and evaporating. The solution 
is at first green owing to production of Co(N02)2. 
Blue prismatic crystals; S.G. 2T74 (Hassenfratz, 
A. 28, 3). The salt Cu(N0g)2.8H20 is deposited 
below 20° H.F,[Cu, 0*, N'0\ 611*0] = 96,950 
3, 518). The hexahydrated salt effloresces 
in .air, losing 3H2O ; it melts at 38°,' and decom- 
poses at 65°, forming a basic salt. The tri- 
hydrated salt melts at 114*5°, and decomposes 
at 170°. At red-heat, Cu(NO,)2 evolves N 
oxides and leaves CuO ; it is deliquescent, 
easily sol. water, but ppd, again by cone. 
HNOaAq. Franz gives following table (/.pr. [2] 
6. 274):- 


a0.ofCu(NO,)jlq 

1*0942 

'1*2037 

1*3299 

1*4724 

1*5404 


Va. ail(NOg)a 
10 
20 
30 
40 
44 


Ou(NOg)2 is rapidly decomposed by HQl, with 
formation of CuG^ Cl, KO, and probably N 
(Thomas, C. /. 33, 367). ^ 

Baste nitrates of Gu are produced bv boiling 
Oa(NOg)2Aq with ENO,^, or by passing KgOg 
into H2O holding CuOsHg in suspension; the 
product is said to be 4GuO.N2Og.8H2O (Vogel a. 
Beinhauer, /. 1859. 216). For other biUio salts 
V. Graham, T. 1837. 47; Casselmaim* Fr, 4» 
J Tutgehew, 8, 109. • 


XMAyninm nitrate Rose red 

crystals^ by dissolving DitO, in ^OgAq and 
crystallising; S.G. 2*249 ; loses OHgO at 200°. 
Easily sol. water and idcohol; forms double 
salts with Co(N 02)2, Ni(NOa)2, and Zn(NO,)a 
(v. Marignac, A. Ch, [3] 88, 148; Hermann, 
Bep. Ohim, pur, 1861. 53 ; Freriohs a. Smith, 
A. 191, 846 ; Oleve, Bl m 43,861). 

Erbium nitrate Er(NO,)3.6H20. Large crys- 
tals ; sol. water and alcohol. Decomposed by 
heat forming a basic salt 2Er2O2.8N2Og.9H2O 
(Hoglund, BL [2] 18, 193, 279; Cleve, C.B. 91, 
881). 

Gallium nitrate Ga(N02)t. Obtained by dis- 
solving Ga in HNOjAq, evaporating at 100°, 
dr3ring in an exsiccator, and heating in a dry 
air-stream to 40°. Decomposes at 110°, and at 
200° leavps Ga202 (de Boisbaudran). 

Gold nitrates. By dissolving Au202.a;Hs0 
in HNOgAq, a very unstable salt is obtained; 
Sohdttlander gives the formula 5(Au0.N02).H20 
as appi(%ximately correct (A, 217, 812). The 
compound Au(N0,),.HN0,.8H20, which may be 
ealle^ auronitric acidt is obtained in large 
eiy stale by dissolving Au202.a;H20 in HNOgAq, 
with special precautions. This cofapound 
forms shining, yellow, triclinio octahedra ; S.G. 
2*84; it is readily decomposed by heat to 
2Au2O3.N2Os.2H2O fSohottlander, A. 217, 312), 
Several salts are known derived from auro- 
nitric acid; they are obtained by dissolving 
HNO,.Au(NO,), along yith various nitratca in 
HNO,Aq, and evaporating. The E salts ore 
KAu(N 02)4 aiad HK2 Au(N 0,), (Schottlander, 

Z.C.). 

Indium nitrate 2In(N0,),.9H20. Large 
needle-shaped crystals ; by dissolving excess of 
In in HNO,Aq, and evaporating in an exsiccator. 
Loses 6H2O at 100° : at red heat forms a basic 
salt, then 10,02 (Winkler, /. pr, 94, 1; 102, 
273). 

Iron nitrates. According to Soheurer-Eest- 
ner (O. B, 47, 927), Fe reacts with HN02Aq 
S.G. 1*034 to form FelNO,), and NH4NO,, with 
acid S.G. 1*073 Fe(NO,)2 is also formed, with 
acid S.G. 1*115 only Fe(NO,)2 is produced, and 
with more oono. acid basic salts begin to be 
formed. 

Ferrous nitrate Fe(N0,)3.6H30 is best pre- 
pared by dissolving FeS in cooled HNO,Aq S.G. 
less than 1*12 ; the liquid is made as nearly 
neutral as possible by addition of FeS, decanted, 
evaporated slowly, and , strongly cooled. The 
crystals may be kept unchanged at low tem- 
peratures in the mother-liquor. S. 200 at 0°, 
800 at 25° (Ordway, Am, 8, [2] 40, 825). 

ferric mfrateFe(N02)r9H,0 (Ordway, Am,8, 
[2] 26, 197 ; 27, 14). Pneparea by dissolving 
Fe in HN02Aq S.G. 1*29 till about 10 p.o. Fe is 
taken up by the acid, then adding an equal 
volume of HN02Aq S.G. 1*43 ; oblique rhombic 
prisms are deposited on cooling. S.G. P6836 
at 20° ; nearly colourless ; slightly deliquescent; 
very soluble in water ; verv slightly imloble in 
cold HNOyAq ; melts 47*2° ; acid begins to be 
given off at 100°; boils 125°;* completely de- 
'composed at red heat (Ordwi^, Ijc,), Haas* 
mann obtained FelNOJs-^HgO (i. 69, 109; 
V, also Widenstein, /. pr, 84, 248). Schenrev* 
Eestner obtained 8 dinydrated salt (/. t892t 
198). 
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Numeroiii basteferriG n{(rat6$.^B obtained 
by Ordwaj (Z^) by dissolving Fea,]^ in 
Fe(NOg)3Aq,and evaporating (v.also Hausmann, 
A. 89, 109 ; and Scheurer-Festner, J. 1862. 193). 
Basio salts are also produced by heating 
Fe(KOs),Aq. Basio ferric nitrates are slowly 
resolved by boiling water to normal salt and 
Fe,0,; the change proceeds most rapidly by 
heating in a sealed tube. 

Several /crrtc aceto-nitrates, e.g. 
Fe(N0g)(0gH,0g)g.3H,0. Fe(N0,)2(0*H,0).8Hg0 
have been prepared and described by Scheurer- 
Kestner {A, Ch, [3] 63, 422). 

Lanthanum nitrate La(NO8)3.0Hj,O. Large 
prismatic, deliquescent, crystals; easily soL 
water and alcohol. May be fused without de- 
composition at 0. 40^, but at rather higher tem- 
perature HNOg is removed and a Msic salt 
formed: completely decomposed at red heat 
(Ordway). Tvro double salts ^ 
2La(NO,),.3Ni(NO,)*.S6HgO, and 
2LafN0s)g.8Zn(N08)2.C9B40, are descfi9ed by 
Freriohs a. Smith {A. 191, 350). 

Lead nitrates. The normal salt, Pb(HO,)2, 
crystallises in octahedra from a solution of PbO 
or PbCOg in boiling very dilute HNOgAq. S.G. 
4*472 at 4® (Playfair a. Joule, O. J. 1, 137) ; 4*41 
at 16*5® (Holker, P. M. [S] 27, 214 ; u. also 
Schrader, P. 106, 220; Ditte, B. 15, 1438). 
H.P. [Pb, N^ 105,500; [Pb, 0% 
-109,470; [Pb, 0, NWAq] - 68,070 (Th. 3, 
618). S. 39 at 0®, 48*3 at 10®, 60*6 at 25®, 80 at 
45®, 101 at 65®, 120*5 at 86®, 138*9 at 100® (Kre- 
mere, P. 92, 497). S. in alcohol, S.G. *9282, 4*96 
at 4®, 6*82 at 8®. 8*77 at 22®, 12*3 at 40®, 11*49 at 
60® (Gerardin, A. Ch. [4] 6, 129). Insol. cone. 
HNOjAq. Pb(NO,)2 is decomposed at low rod 
heat giving PbO, 0, and NO.^. In HCl gas, 
PbClj is formed with evolution of NO and Cl 
(Thomas, C, J, 33, 307). Forms a compound 
with lead phosphate, viz. 
Pb(N0,)2.Pb8(P0j2.2H20 (Gerhardt, A. 68, 286). 

Many basic lead mfrafeshave been described. 
The salt 2PbO.N2O5.H3O, which formula may bo 
written Pb.OH.NOs, is obtained by boiling 
Pb(NO,)2Aq with PbO, filtering hot, and allowing 
to cool (Berzelius, P. 19, 312 ; Pelouze, J, pr. 25, 
486 ; Persoz, A. Oh, [3] 68, 191). S.G. 6*93 
(Ditto, On Rn 94, 1180). Several other basio salts 
are known; according to Wakeman a. Wells 
{Arttn 9, 299) the only recrystal lisable basio salt, 
besides Pb.OH.NO3, is lOPbO.8N2O5.5H3O. 

Lithium nitrate LiNO.,, By neutralising 
HNOjAq with LiOH or Li^COg, and evaporating. 
Ehombio prisms; S.G. 2*334 (Kromers, P. 92, 
620). H.P.[Li,N,0>J - 111,615 ; [Li,0,NO^ = 

113,620; 07.005 {Th. 8. sfo). 

Melts at 264® (Carnelley, 0. J, 83, 275). Easily 
sol. water and alcohoL Eremers (P. 114, %1) 
gives foUowing table 

&G1. LiNO.Aq at lS*f® P.O. LINO. 

1-0769 14-a 

1-1846 96-7 

, M93 „ 40*6 

1-265 67-6 

1-8154 77-4 

LiNO, slowly: reacts with dry HCl, a small 
of Ol and NO being evolved (Thomas, 
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The hydrated salt LiNO,.5H,0 is said to 
be obtained by crystallising below 10® (Troost, 
A. OK [8] 61, 184). 

Magnesium nitrate MgNOi.GHgO. Occurs 
in mother-liquor from saltpetre plantations; 
alsoifi some well-waters of 'Stockholm, according 
to Berzelius. Prepared by neutralising HNO^Aq 
by magnesia albat and evaporating. Very deli- 
quescent monoclinic crystals (Marignao, J, 1856. 
336). S.G. 1*464 (Playfair a. Joule, 0. S. Mem, 
^2, 401). H.F.[Mg,0»,N^0‘,6H=0] - 214,680. 

[Mg,0,N'0-*Aq] = 176,480 {Th. 3, 618). Very 
soluble water and alcohol. Oudomans (Pr. 7, 
419) gives ♦he table ; — 


Mg(NO.).6H,0 

B.G. MK(NO,)^q 

1 

1*0034 

•6 

1*0202 

10 

1*0418 

16 

1*0639 

20 

1*08€C^ 

25 

1*1103 

80 

1*1347 

85 

1*1649 

40 

1*1909 

45 

1*2176 

49 

1*2397 


According to Graham {T. 1837. 47), SHjO are re- 
moved from Mg(N0,)3.6H20 at c. 330® (M.P. of 
lead), and the monohydrated salt can be fused 
without change, but is decomposed at red heat, 
leaving MgO. Einbrodt (A. 65, 116) found that 
acid began to bo evolved before five-sixths of the 
water was removed, hence ho regarded the 
existence of Mg(NOs)2.H20 as very doubtful. By 
heating Mg(N 63)2.61120 until water ceases to 
come off, a basic salt 3Mg0.N20j is obtained, 
according to Chodnow (A. 71, 241). Eeacts with 
HCl gas to form MgCl.,, Cl and O and H2O being 
evolved (Thomas, C. J. 33, 370). 

Manganese nitrate MnlNOJ^nOnfi. Small 
monoclinic crystals (Hannay, C. J. 33, 269). 
Obtained by dissolving MuCO, in HNOaAq, also 
by dissolving MnD* in HNOjAq in sunlight or 
presence of deoxidisers, and evaporating. S.G. 
1*8199 when solid at 21® ; l*810t when liquid at 
21® (Ordway, J. 12, 113). 

H.F. [Mn.OSN-'O^.OH-’O] - 157,700 ; 
[Mn,0,N*'O^Aq] - 117,720 (Th. 3, 518). Decom- 
posed by heat, giving MnOj, MnaO,, or Mnj,0^, 
according to the temperature. Bcacts with HOI 
gas to form MnCl*, with evolution of Cl and NO 
(Thomas, C. J. 33, 870). According to Schultz- 
Sollao [Z. 1870. 646) the salt Mn(N03)3.8Ha0 
crystallises from solution in cone. HNOgAq. 

Mercury nitrates. Mercuric nitrate^ 
2Hg(N0s)2.1l20, is obtained by dissolving 43 gO in 
excess of slightly warmed HNO,Aq, and evapo- 
rating over H2SO4 ; after some minutes the liquid 
above the crystals has the composition 
Hg(NO,)2>2H20 (Millon, A. Gh. [3] 18, 361). 
Ditte (/• 1854. 8G6) obtained Hg(N02)2.8H20 by 
cooling to ~ 15® a nearly neutral cono. solution 
of HgO in HNOjAq. « 

Basio mercuric nitrates are readily formed by 
heating the normal salt ; the chief are 
’2Hg0.N.205.3H30 (Ditte, U .) ; 2HgO.N2O5.2H3O 
(Marignao, J. 1855. 416) ; 2Hg0.N,05.H20,^- 
tained bv the prolonged action of water on any 
of the other basio salts. 

• Merourie nitrate forms seTtral douhltsalts* 

LI* 
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tormed (Preuss, a, «.«wi .-i • -#- 

These iodo-nitrates ate deoomposed ^ w^r. 
with separation of Hgl, and solution of HgiNOg),. 
With HgS, the oonf|)ound Hg(NOg)*.2HgS is 
formed; by digesting freshly PP^- 
Hg(NO,),Aq. also by passing into Hg(NOg)jAq 
less HgS than suffices to decompose it wholly. 

Mercwroua nitrate, Tlie nitrates derived 
from lioO have been examined chiefly by 
Mitscherlioh (P. 9, 387), Lefort (A. 

Marignao (A, Ch- [3] 27. 332), and Gerhardt (A. 
72, 74). HgNO, is formed by the r 3 action of 
excess of Hg with HNOgAq, but if the action is 
continued ba^ic salts are produced. Basic salts 
are also obtained by decomposing HgNOj by 
water. , . , 

The normal salt', HgN0g.2H,0, is obtained 
in col(5hhs.wS monoclinio crystals by reacting on 
excess of Hg with cold HNO^Aq S.G. c. 1*2. To 
pre/ent admixture of basic salts it is advisable 
to allow the acid and Hg to remain in contact 
until crystals cease to bo formed, then to warm 
Kently, filter, and allow to crystallise. S.G. 4-78 
(Playfair a. Joule, 0. 8. Mem. 2, 401). The 
crystals effloresce somewhat in ^air ; they are 
dissolved without change in a little water, but 
dilution produces basic salts. By heating HgNOj 
with water HgO and NOg are formed. HgCl is 
formed when HCl is passed over HgNO,, and 
Cl and NO are evolved (Thomas, G. J. 33, 370). 

Basic mercurous nitrates are formed by warm- 
ing with Hg the mother-liquor from the pre- 
paration of the normal salt, and by treating the 
normal salt with water. To the salt obtained by 
the first of these methods Gerhardt gave the 
formula 8Hg.,0.2Ng0,.H,0 ; Marignao gave the 
formula 4Hg,0.3Ng0,,Hg0. The 
salts are: (1) 2HggO.N,Og.HgO (Gerhardt). ob- 
tained by the action of a little boiling water on 
HuNO. ; Marignao formulates this salt as 
fiWB ,O.BN.jO,.2a.O. (3) 2Hg.O.N,0, aiO (G®r- 
himti Marignao) , obtained by Aiding much water 


to HgNOjAq. , , 

Mercurous nitrate forms double salts with 
NH,N 03 .Pb(N 0 ,)g,Ba(N 0 ,)g.and Sr(NO,)^ The 
compositions of these salts are expressed by the 
formulffl 2HgN0,.4NH,N0..5H,0 (Bammelsberg, 
P. 109, 397); 2M(NO,)g.2Hg,O.NA. where 
M«Pb, Ba, or Sr (Stadeler, A. 87, 129). 

Mereuroso’inercuric nitrate, Hgg0.2Hg0.N.A; 
This salt is formed by the gradual oxidation of 
HgNO, in air. It is best obtained by boiling li 
parts HNO,Aq, S.G. 1-2, with 1 part Hg tiU aU 
Hg is ..dissolved, and maintaining the solution 
new its B.P. The salt separates as a yellow 
powder; after a time a white basic mercurous 
nitrate begins to form (Wittstook ; Gerhardt, A. 
72, 74 ; Brooks. P. 66, 63). Rubbed with NaOl, 
HgOl and oxychloride are formed, and on addi- 
tion of water HgCl, goes into solution. TTreated 
with HCl gas both HgCl and HgCl, are formed 
with evolution of Cl and NO (Thomas, C. ^88, 
870). The salt may be regarded as derived, from , 
orthonitrio aoid-NO(OH),- by replaomg H br 
Hg> and H, by Hg" ' 


Hiekel nitrates. The ncmal mslt, 
NI{N0,9;.6H,0, is obtained, in emerwd-gjfMn, 
deliquescent, monodinic crystals, by dissolving 
Ni, NiO, or NiCO„ in HNO,Aq, and evaporating. 
Melts at 66*7®, and boils at 136*7®, wmaini^ 
clear till 3H,0 is gone off (O^dway. Aw. S. [2] 
26, 197; 27, 14). S.G. 2*065 ^ 14 i 2*037 at 
22° (Clarke’s Specific Qramty Table ["ow eu.j, 
112). H.F. [Ni, 0^ N*OS 6H='0] - 124,720 ; 
[Ni, 0, N^O'Aq] - 83,420 {Th. 3, 518). Sevem^^ 
double salts of Ni(NO,), are toojm with 
Ce(NO,).i, Di(NO,)|, and La(NOJ, (u. Cerium 
N rriuTES, Didtmium kitbatb, Larthahum 
vTTBJiTxh With dtninonin forms 
‘ Ni(N0.)r4NH..2H,0 

(Laurent, A. Ch. [3] 36, 364) ; md 
' Ni(NO,),r6NH..ljaO 

(P. Rose,-iwwon. Kobaltverbmd. [Heidelberg, 
1871], 27). Also combines with nickel chlonae 
and ammonia to form . - ^xr r. 

6fNi(NO,)a.4NH,.H,O).(NiCl,.6NHj.l0HaO 

(Bchwdl'S, W. A. B. 1850. 272). 

The basic salt 8Ni0.N,0,.6H,0 is ppd. as a 
white powder by adding boiling NHjAq to a 
solution of the normal salt (Habermann, M. 5, 
440). ' , 

Palladium nitrates. The normal salt 
Pd(NO,),.xHp forms brown-yellow rhombic 
prisms ; very deliquescent ; obtained by dissolv- 
ing Pd in cold HNOsAq, evaporating to a syrup at 
the ordinary temperature, and allowing to stand 
in a warm place (Fischer, P . 10, 607). 
solving the normal salt in water, and dil^ing, 
the Pd is gradually ppd. as a basic salt. 
salts are also obtained by evaporating Pd in 
HNO.Aq at c. 100° to 120°, and treating the 
residue with water (Fischer, Z.C.; Kane, B. J. 24, 
236). ^ 

Platinum nitrates. A brown salt, probably 
Pt(NO,) 4 ,is obtained by dissolving PtOyajEjO in 
HNO,Aq, or by decomposing Pt(SO|).Aq with 
Ba(NO,)aAq, and evaporating (BerzeUus). 

Potassium nitrate KNO,. (Nitre. Saltpe^eJ 
Melts at 839° (Carnelley, C. J* 33, 277). S.G. 
2*0958 to 2 1078 at 4° (Playfair a. Joule, O. J. 
1, 137); 2*069 at 0° (Quincke, P. 135, W2)5 
1-072 at M.P. (Braun, P. 164, 190). HJ. 


[K, 0, NO'! - 121,485 i 

(Th. 8, 618). Heat of solution - -7967 at 15° 
-7814 at 84°, -7641 at 63° (Tilden, Pr. 88, 
401). S.H. 13° to 98° - *23876 (Regnault, A. Ch. 
[81 1, 129). S. 18*8 at 0°, 21 at 10°, 81*2 at 20°, 
44*6 at 80°, 68*9 at 40°, 86*9 at 60°, 110*9 at 60°, 
139 at 70°, 172 at 80°, 206 at 90°, 247 at 100° 
(Mulder, J. 1866. 66 ; «, ^Iso Tilden a. Shen- 
stone, T. 176, 23). Schiff gives the following 
tables (A. 107, 87, 298 ; for more extended tables 
V. Gerlach, Fr. 8, 286) ; — 

Weight of KNO, In 
100 parts solution 
saturated at 11^ 

0 20*5 

30 ^ 8*6 * 
80 

“ it 

<0 9*9 

M 17 

M a'4 


Weight of aloohol In 
lOOparU 
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•ill* 

1*1688 

1*1078 

10696 

1*051 

1*0887 

1*017 


WeUdHofXKOito 
100 parte aolnUon ' 
84*98 
16*63 
11*08 
8*81 
5*54 
2*77 


S. in glycerin S.G-. 1*226-10 (Vogel, N,Ii.P, 
16,657). KNO, is dimorphous; it usually crystal- 
lises in trimetrio prisms, a:5:ca *589:1: *701; if a 
drop of KNO,Aq is allowed to crystallise slowly 
tincfer the microscope, rhombohedral crystals are 
formed (Frankenheim, P. 92, 354). If the 
rhombohedral crystals are touched by a pris- 
matic crystal while the crystallisation is proceed- 
ing, they are changed to prismatic; the prismatic 
may be changed, to rhombohedral by heating 
nearly to the melting-point. 

Occurrence.— In small quantities in all vege- 
table soils; also in most spring and river w^ers 
(Boussingault, 0. H. 44, 108). Nitre is foilna in 
the soil of caves, in different parts of the world, 
wherein animal or vegetable matter undergoes 
putrefaction, and where alkalis or alkaline earths 
are present to combine with the nitric acid pro- 
duced (v. Nithification, p. 621). Nitre is also 
found as an efflorescence on the surface of the 
soil in parts of India, Arabia, South America, 
and other warm countries; the percentage of 
KNOa in a Bengalese soil was found by Davy to 
be 8*3. KNO, occurs in tRo juices of certain 
plants ; notably in the leaves of the castor-oil 
plant. 

Formation, — 1. By the oxidation of nitro- 
genous matter in presence of air, moisture, and 
potash {cf. Nitrification, p. 621). — 2. By the 
action of KjCOa or KOH on Ca(NO,)a, or NaNOs. 
B. By the oxidation of NH, in presence of 
moisture, air, and ferric oxide, and combination 
of the HNO, formed with EOH (Pesci, 0, 1876. 
807). 

In the artificial preparation of nitre by oxi- 
dation of nitrogenous matter in soils, the first 
step is to prepare a soil rich in N-oontaining 
materials ; this is done by mixing porous soil, 
preferably that left from the lixiviation of a for- 
mer nitre-bed, with farm-yard manure, animal 
and vegetable refuse, and wood ashes or cal- 
careous matter, and watering this with urine. 
This soil is then formed into a mound under a 
shed, and the process of nitrification is allowed 
to proceed for perhaps a couple of years; air 
must be freely admitted, and great care must be 
taken to keep the soil neither too wet nor too 
diy. About 51bs. crude nitre are obtained, on 
an average, from l,000)bs. of such soil (for more 
details v.Diotionabt of Applied Ohemistri). 

Prsporofion.— 1. By purifying crude nitre 
prepared from the washings of saltpetre earth* 
The Uquor from the saltpetre earth contains 
Cap^Og},, Mg(NOa)s, with smaller quantities of 
ENOg and NaNOg, and also alkaline chlorides ; 
EgCOg (wood-ashes) is added, the liquid is fil- 
tered and evaporated ; the crude ENOg is then 
treated with enough boiling watw to dissolve all 
ENOg but not all the NaOf present— S. of ENO« 
at 100<» -347. 8. of NaOl at -89— the 

liquid is boiled for a eonsiderable time, when 
KaCl separatee with OaCO, sad MgOO,; the 
liquid is then ran off, a^ while erystaUia^ It 
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is constdntly stirred to insure formation of small 
crystals containing little mother-liquor; the crys- 
tals are reorystallise^ washed with saturated 
ENO^q (to dissolve ^ last traces of idkaline 
chlondes), and again crystallised. — 3. From 
Chili-saltpetre (NaNO,), by adding this salt to 
hot cone. KyQPjAq, when Na^DOg separates and 
ENOg remains in solution. The mother-liquor 
is evaporated as long as NogGO, continues to 
separate, then run off and allowed to crystallise. 
wi|h constant stirring. — 3. By neutralising 
pure HNOjAqwith pure KOHAq or KgCOgAq. 
evaporating, and crystallising. 

Properties. — A white, crystalline salt; di- 
morphous ; S.G. c. 2*1 ; easily sol. water, solu- 
tion tastes cool and bitter ; melts belour red heat 
to a oolourltss liquid which solidifies on cooling 
to a white fibrous mass, known as mineral crys- 
tal or salprunellcB. At red heat evolves Q, and 
N as temperature increases. Deflagrates vdien 
heated with combustible bodies (for physical 
properties v. beginning of article). • 

Reactions.— 1. Decomposed by heat\ at o. 
300®-400° 0 is evolved, and KNOj formed; as 
temperature increases N is evolved, and finally 
a mixture of KgO and remains. — 2. Evolves 

0 when heated in presentee of comhistihle sub- 
stances such as P, S, Zn, G, &o. Hence the 
use of ENOg in gunpowder ; and as an oxidiser 
when molten.— 3. Heated with copper /oil, nearly 
pure ILfi is formed ; a similar change occurs 
when KNOg is heated with iron.—i. Most sfs- 
ments are oxidised by heating with KNOg ; if the 
oxide produced is acidic, a K salt of the corre- 
sponding acid is produced. — 6. Organic com- 
pounds are generally burnt (to GO« and H,0) by 
heating with ENO,. — 0. Beduced by the copper- 
zinc couple, in presence of water, at first to 
ENOg and then to NH;, ; a similar reduction 
takes place by hydrogen occluded by Pd, Pt, or 
Cu (Gladstone a. Tribe, G. J. 33, 139, 306).— 
7. Beacts with hydrogen chloride gas to form 
KCl, evolving Cl an^N oxides (Thomas, O. /. 83, 
367). For methods 1^ which nitre may be valued 
approximately, or completely analjwed, reference 
must be made to Mamuils of Analysis ; tor an 
account of the technical applications of nitre re- 
ference should bo made to Dictionabx of Appueo 
Chemistry. 

Ehodium nitrate Bh(N08)a.2H,0 (?). A gum- 
like, very deliquescent, mass, obtained by dis- 
solving BhaO;,.3H.p in HNOgAq, and evaporating 
at 100"* till HNOg ceases to be evolved (Claus, 
J.pr. 34, 428 ; Berzelius). 

Babidinm nitrate BbNOj. Obtained in long 
needles, or six-sided prisms (according to rate of 
evaporation) by neutralising HNOgAq byBhgCOg 
and evaporating. S. 20*1 at 0°, 43*6 at 10®. 
When heated evolves 0 (Kirchofl a. Bunsen, 
P. Af. t4] 32, 66). According to Ditte (0. R. 89, 
641) an acid salt, 2RbNO,.5HNO„ is obtained by 
dissolving BbNOg in HNOg.HgO ; this salt is de- 
composed by water or hqat. 

Bamariom nitrate Sm(NOg)3.6HgO. Pale 
yfdlow prisms ; e. sol. water ; S.G. 2*876 (Clever 
O.N. 48, 74 ; 61, 146). 

Soandium nitrate So(NOg),(7) Small plates; 
^ evaporating at 100® a liuatioii of ^0, in 
DicompoBed by heat, giTing a bask 
saU soluble in water (NUs^ B. iB. 1444). 

& l 3 
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tormed (Preuss, a, «.«wi .-i • -#- 

These iodo-nitrates ate deoomposed ^ w^r. 
with separation of Hgl, and solution of HgiNOg),. 
With HgS, the oonf|)ound Hg(NOg)*.2HgS is 
formed; by digesting freshly PP^- 
Hg(NO,),Aq. also by passing into Hg(NOg)jAq 
less HgS than suffices to decompose it wholly. 

Mercwroua nitrate, Tlie nitrates derived 
from lioO have been examined chiefly by 
Mitscherlioh (P. 9, 387), Lefort (A. 

Marignao (A, Ch- [3] 27. 332), and Gerhardt (A. 
72, 74). HgNO, is formed by the r 3 action of 
excess of Hg with HNOgAq, but if the action is 
continued ba^ic salts are produced. Basic salts 
are also obtained by decomposing HgNOj by 
water. , . , 

The normal salt', HgN0g.2H,0, is obtained 
in col(5hhs.wS monoclinio crystals by reacting on 
excess of Hg with cold HNO^Aq S.G. c. 1*2. To 
pre/ent admixture of basic salts it is advisable 
to allow the acid and Hg to remain in contact 
until crystals cease to bo formed, then to warm 
Kently, filter, and allow to crystallise. S.G. 4-78 
(Playfair a. Joule, 0. 8. Mem. 2, 401). The 
crystals effloresce somewhat in ^air ; they are 
dissolved without change in a little water, but 
dilution produces basic salts. By heating HgNOj 
with water HgO and NOg are formed. HgCl is 
formed when HCl is passed over HgNO,, and 
Cl and NO are evolved (Thomas, G. J. 33, 370). 

Basic mercurous nitrates are formed by warm- 
ing with Hg the mother-liquor from the pre- 
paration of the normal salt, and by treating the 
normal salt with water. To the salt obtained by 
the first of these methods Gerhardt gave the 
formula 8Hg.,0.2Ng0,.H,0 ; Marignao gave the 
formula 4Hg,0.3Ng0,,Hg0. The 
salts are: (1) 2HggO.N,Og.HgO (Gerhardt). ob- 
tained by the action of a little boiling water on 
HuNO. ; Marignao formulates this salt as 
fiWB ,O.BN.jO,.2a.O. (3) 2Hg.O.N,0, aiO (G®r- 
himti Marignao) , obtained by Aiding much water 


to HgNOjAq. , , 

Mercurous nitrate forms double salts with 
NH,N 03 .Pb(N 0 ,)g,Ba(N 0 ,)g.and Sr(NO,)^ The 
compositions of these salts are expressed by the 
formulffl 2HgN0,.4NH,N0..5H,0 (Bammelsberg, 
P. 109, 397); 2M(NO,)g.2Hg,O.NA. where 
M«Pb, Ba, or Sr (Stadeler, A. 87, 129). 

Mereuroso’inercuric nitrate, Hgg0.2Hg0.N.A; 
This salt is formed by the gradual oxidation of 
HgNO, in air. It is best obtained by boiling li 
parts HNO,Aq, S.G. 1-2, with 1 part Hg tiU aU 
Hg is ..dissolved, and maintaining the solution 
new its B.P. The salt separates as a yellow 
powder; after a time a white basic mercurous 
nitrate begins to form (Wittstook ; Gerhardt, A. 
72, 74 ; Brooks. P. 66, 63). Rubbed with NaOl, 
HgOl and oxychloride are formed, and on addi- 
tion of water HgCl, goes into solution. TTreated 
with HCl gas both HgCl and HgCl, are formed 
with evolution of Cl and NO (Thomas, C. ^88, 
870). The salt may be regarded as derived, from , 
orthonitrio aoid-NO(OH),- by replaomg H br 
Hg> and H, by Hg" ' 


Hiekel nitrates. The ncmal mslt, 
NI{N0,9;.6H,0, is obtained, in emerwd-gjfMn, 
deliquescent, monodinic crystals, by dissolving 
Ni, NiO, or NiCO„ in HNO,Aq, and evaporating. 
Melts at 66*7®, and boils at 136*7®, wmaini^ 
clear till 3H,0 is gone off (O^dway. Aw. S. [2] 
26, 197; 27, 14). S.G. 2*065 ^ 14 i 2*037 at 
22° (Clarke’s Specific Qramty Table ["ow eu.j, 
112). H.F. [Ni, 0^ N*OS 6H='0] - 124,720 ; 
[Ni, 0, N^O'Aq] - 83,420 {Th. 3, 518). Sevem^^ 
double salts of Ni(NO,), are toojm with 
Ce(NO,).i, Di(NO,)|, and La(NOJ, (u. Cerium 
N rriuTES, Didtmium kitbatb, Larthahum 
vTTBJiTxh With dtninonin forms 
‘ Ni(N0.)r4NH..2H,0 

(Laurent, A. Ch. [3] 36, 364) ; md 
' Ni(NO,),r6NH..ljaO 

(P. Rose,-iwwon. Kobaltverbmd. [Heidelberg, 
1871], 27). Also combines with nickel chlonae 
and ammonia to form . - ^xr r. 

6fNi(NO,)a.4NH,.H,O).(NiCl,.6NHj.l0HaO 

(Bchwdl'S, W. A. B. 1850. 272). 

The basic salt 8Ni0.N,0,.6H,0 is ppd. as a 
white powder by adding boiling NHjAq to a 
solution of the normal salt (Habermann, M. 5, 
440). ' , 

Palladium nitrates. The normal salt 
Pd(NO,),.xHp forms brown-yellow rhombic 
prisms ; very deliquescent ; obtained by dissolv- 
ing Pd in cold HNOsAq, evaporating to a syrup at 
the ordinary temperature, and allowing to stand 
in a warm place (Fischer, P . 10, 607). 
solving the normal salt in water, and dil^ing, 
the Pd is gradually ppd. as a basic salt. 
salts are also obtained by evaporating Pd in 
HNO.Aq at c. 100° to 120°, and treating the 
residue with water (Fischer, Z.C.; Kane, B. J. 24, 
236). ^ 

Platinum nitrates. A brown salt, probably 
Pt(NO,) 4 ,is obtained by dissolving PtOyajEjO in 
HNO,Aq, or by decomposing Pt(SO|).Aq with 
Ba(NO,)aAq, and evaporating (BerzeUus). 

Potassium nitrate KNO,. (Nitre. Saltpe^eJ 
Melts at 839° (Carnelley, C. J* 33, 277). S.G. 
2*0958 to 2 1078 at 4° (Playfair a. Joule, O. J. 
1, 137); 2*069 at 0° (Quincke, P. 135, W2)5 
1-072 at M.P. (Braun, P. 164, 190). HJ. 


[K, 0, NO'! - 121,485 i 

(Th. 8, 618). Heat of solution - -7967 at 15° 
-7814 at 84°, -7641 at 63° (Tilden, Pr. 88, 
401). S.H. 13° to 98° - *23876 (Regnault, A. Ch. 
[81 1, 129). S. 18*8 at 0°, 21 at 10°, 81*2 at 20°, 
44*6 at 80°, 68*9 at 40°, 86*9 at 60°, 110*9 at 60°, 
139 at 70°, 172 at 80°, 206 at 90°, 247 at 100° 
(Mulder, J. 1866. 66 ; «, ^Iso Tilden a. Shen- 
stone, T. 176, 23). Schiff gives the following 
tables (A. 107, 87, 298 ; for more extended tables 
V. Gerlach, Fr. 8, 286) ; — 

Weight of KNO, In 
100 parts solution 
saturated at 11^ 

0 20*5 

30 ^ 8*6 * 
80 

“ it 

<0 9*9 

M 17 

M a'4 


Weight of aloohol In 
lOOparU 



fhiUiiimiiitratea. SPMfoua nOra^, T1K0«, 
If pbtaiaed by dusolTixig T1 in not very oono. 
HNO^q, keeping as email an excess of acid as 
possible, and evaporating. Bhombic prisms, 
S.G, 6‘5 (Lamy a. Des Cloizeaux, N. 1, 116). S. 
10-6 at 16®, 48*6 at 68®, 688 at 107® (Crookes, 
O. J. 17, 141 5 Lamy, O. R. 64, 1266). Insol. 
alcohol* Melts at 205®^ivithout decomposition 
and solidifies to a glass S.G. 6*8 (Lamy, Z.c.) 
H*F.ra,N,0>]-. 68,160 (Th, 8. 617). Strongly 
heated in a crucible leaves TING- and TLO* 
(Carstanjen, J, pr, 102, 66, 129). 

ThcUlic nitrate Tl(NO,),. Separates in large 
deliquescent crystals from solution of TIO.OH 
in MNOyAq S.G. 1*4 ; according to Strecker (A, 
186, 207) the crystals contain CH^O, and accord- 
mg to Willm (A. Ch, [4] 6, 6) SH^O. Decomposed 
%t 0.100®. • 

Thorium nitrate Th(NOj4.12HaO. Large, 
translucent tables ; very hygroscopic ; lose 
over H2SO4. Forms a very soluble double 
salt with KNO,. *0 

Tin nitrates. No definite salt has been 
isolated. Stannous oxide dissolves in ypry 
dilute cold HN03Aq, but the solution decom* 
poses on fieating with separation of SnO- (cf. 
Ditte, A. Ch. [6] 27, 146). Sn dissolves in cold 
venr dilute HNOjAq, with production of NH^.NO, 
and probably Sn(N03),,. Freshly ppd. SnO* dis- 
solves in HNOjAq : on heating SnO* is ppd. 

Titanium nitrate. By evaporating a solution 
of TiO* in HNO^Aq over alime, Merz obtained 
lustrous plates 6Ti0*.N*0,.6H*0 ; soluble in cold 
water {J. pr. 99, 167). 

Uranium nitrate. By dissolving U or an 
oxide of U in HNO^Aq, and evaporating, large, 
yellow, rhoinbic crystals are deposited having 
theoompositionU02(NO,)*.6H*0 *» uranyl nit/rate, 
S.G. 2-807 (Boedoker). Eflloresces somewhat 
in dry air; melts at 69-6®, and boils at 118® 
(Ordway, J, 1869. 114). A trihydrated salt, 
tJ0*(N0j2.8Hj,0, was obtained by Schultz- 
Sellack (Z, [2] 6, 646) by evaporating a strongly 
acid solution of the ordinary salt over H*S04 and 
KOH. Beacts with HCl to form U oxychloride with 
evolution of Cl and NO (Thomas, C. J. 83, 371). 

Vanadium nitrates. No definite salt has 
been isolated. By dissolving VO or VO* in 
HNOjA^ a blue solution is obtained which 
cannot be evaporated without decomposition 
(Berzelius). By dissolving VjOj in HNO,Aq, and 
allowing to evaporate, a reddish residue is ob- 
tained (Berzelius). 

Yttrium nitrat. r(NOJ,.6H,0, Large 
translucent crystals ; by evaporating over 
HjSO^, a solution of Y.O* in HNO,Aq (Cleve, 
Bl, [2] 21, 844). Heated till NO*is evolved, tl’^ 
baeu> salt 2Y.A.8N2O^Ha0 is obtained (v. 
Bahr a. Bunsen, 4. 137, 1). 

Zinc nitrate Zn(N0,)*.6H*0. Zn dissolves 
inHNO|Aq with formation of NH^NO, and 
^rom very dilute HNO,Aq, N*0 is 
evolved. The salt is prepared by evaporating a 
solution of Zn, ZnO, or ZnCO„ in HNO,Aq. 
Large 4-sided prisms ; deliquescent ; very soluble 
water and alcohol^ melt at 86*4® and boil at 
181® (Ordway, Am, S, [2] 27, 14) ; lose 2BLO in 
vacuo. UfiO. (Vog^ a.Bei8ohauor, N. J. P. 
11, 187) : lose all BLO by heating to 106® in 
st^ 61 dry air (Pierre, A. Oh. [8] 16. 247). 
8.0. ^ at 18® (0l8rke*b TabU of 8p^ 


P.n. 

1 S.O. 

P.c. 

6 

1*3268 

80 

10 

1*3906 

86 

15 

1*4672 

40 

20 

1*6258 

45 

26 

1*6984 

60 


NFfUtCI ACID. 517 

Oravitiee (newed.) 110). H.P. [2n,0*,N*0\6H*0] 
« 142,180 ; [Zn,0,N*0»Aq] » 102,610 {Th. 8, 618). 
The S.G. of Zn(N03),Aq and p.c. of Zn)NO|). are 
given by Franz {J.pr, [2] 6, 274) 

8.G. 

1*0496 
1*0968 
11476 • 

1*2024 
1*264 

• Zn(NO.,)2 with HCI gas gives ZnCl*, evolving Cl 
and IJO (Thomas, C. J. 33, 371). Many basic 
nitrates of zinc are known *, they are obtained by 
heating the normal salt, by treating HNOsAq 
with a large excess of Zn, and by digesting hot 
Zn(NO,)* ^ith ZnO {v. Schindler, N. J. P. 11, 
137 ; VogoT a. Beischauer, ibid. ; Ordway, Am. S. 
[2] 27, 14 ; Orouvelle, 4. Ch. [3] 19, 187 ; Wells. 
Am. 9, 804). ^ 

Zirconium nitrates. The norinal * salt 
Zr(N03)^ 1® said to be obtained by evaporating a 
solution of Zr02.a;H.20 in excess of HN03Aq; 6y 
heating to 100®, the pyro-salt ZrN^O, is formed; 
and by boiling a dilute aqueous solution of this, 
the basic salt 3Zr02.2N203 is produced. 

M. M. P. M. 

NITBATION V , Nitro- compounds. 

NITEIC ACID. HNO3. {Spirit of nitre. 
When dilute, aquafortis.) Mol. w. 62*89 (u. 
infra), [c. ~47®J (Bcrthelot, Bl. [2J 29, 8). 
(86®) (Mitscherlich, P. 18, 162 ; Millon, J. pr. 
29, 337). S.G. 1*562 at 12*5° (Mitscherlich, i.c.) ; 
1*652 at 16® (Millon, f.c.). V.D. (mixed with dry 
air) at 40*6® « 34*3 (Playfair a. Wanklyn, 0. J 
16, 142 ; V. infra). S.U. of HNO,.10H»O « *768, 
HNO3.2OH2O = *849, HNO,.60H20 =» *93, 
HNO3.IOOH2O =: *963, HNO.,.200H20 « *982 
(Thomsen, P. 142, 337). H.F. [H,N,0>1 = 41,610 : 
[H,0,NO»] = 43,616 ; [H,O^NOJ - 63,086 ; 

=7.330; 

-16,200; 
[L NO.O-gO ].38.8t,5. 

[gg- O - yO ] =9,335; 

CN».0», Aq] « 29,820 ; [N^'0»Aq,0»] » 86,640 ; 
[2N0*,0,Aq] = 33,830 ; [N‘0,0\Aq] = 47,660 ; 
[2NO,O^AqJ =. 72,970 ; [H,N,0»,Aq] == 49,090 ; 
[HNO»Aq,OJ = 18,320 {Th. 2, 199). H.V. 7260 
(Berthelot, C. R. 90, 1610). For E.C. of HNO,Aq 
at different dilutions v. Ostwald (J. pr. [2] 32, 
800). Affinity of HNOgAq approximately the 
same as IIClAq. M,M, 1*18 (Perkin, G. «r.6d7 680). 

OccuiTence.--lu small quantities in rain- 
water, varying from c. *1 to c. 16 pts. per million 
pts. of rain ; for measurements v. Goppelsrdder, 
{Fr. !10, 259; 11, 16) ; Warington (0. J. 66, 
637 ; references are given to various other re- 
sults). Ekin (C. J. [2] 9, 64) found HNO, in 
the spring-water of ar^ uncultivated hill near 
Bath, not exposed to contact with organic matter. 
Salts of HNO3 occur in almost all soils, although 
xfot generally in largo quantities ; and also in 
the juices of many plants. 

Nitric acid has been known from early 
Geber mentions it (8th cent.); Glauber (17th 
oent.) gave directions for its pr^ration from 
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nitro by the oie of H.^SOv Layoislev showed 
that this aoid oontained 0 ; Cavendish proved 
the presence of N in it, and obtained it by passing 
electric sparks throagh moist 0 and N. 

Formation. — 1. By burning H in Oin presence 
of air (Lavoisier ; ^olbe, ii. 119, 176 ; Hofmann, 
B. 8, 668). The experiments of L. T. Wright 
{G. J. 85, 42) tend to show, aUh6ugh they do 
not absolutely prove, that the HNO, is formed 
by oxidation of not of N. — 2. By passing 
electric sparks for some time through a mixture 
of moist N and 0 (Bottger, J. pr. 78, 49^4; 
Perrot, 0. R. 49, 204 ; Buff a. Hofmann, il. 113, 
140). — 8. By exploding air with elpctrolytio gas 
(H^+0) (Bunsen). Hempel’s experiments (B. 
23, 1455) show that HNO^ is formed when air is 
burnt with 0 and electrolytic gas un^.er pressure 
of several atmos. Hempel also proves that 
oonsiderable quantities of HNOg are formed 
whenaT' js burnt in compressed air in presence 
of strongly compressed 0. — 4. By burning air in 
coal-gas (Ilosva, Bl. [3] 2, 734) ; or coal-gas in 
air (Wright, C. J. 35, 42).— 5. According to 
Berthelot (0. R. 108, 643), a very little HNO, is 
formed when ether and P are slowly oxidised 
by air in presence of water. — 6. Nitrates are 
formed by the oxidation of nitrogenous animal 
or vegetable matter in the soil (u. Nitrification). 
7. Ozone produces NH,NO,, from NH,, and 
NH^NOg easily oxidises to NH4NO, (Carius, A. 
174, 31 ; SchOnbein, J. pr. 75, 99 ; Weith a. 
Weber, B. 7, 1745 ] Wdhler, A. 130, 266).— 8. By 
oxidising NH^ in presence of moisture ; e.g. by 
passing NH, and air over Pt black heated to 0. 
800®; by distilling (NEJ^SO, and cone. H^S04 
with KjCtjO,; or distilling (NIIJ^SO, with 
KMnO, and dilute HgSO.Aq (Tessi6 du Mothay, 
W. J. 1871. 260).— 9. HNO, is a product of the 
reaction of NOg with H^SO,; and NaNO, is 
formed by acting on NaOHAq with NgOj (Lunge, 
B. 12, 1058). — 10. By heating MnCl^ or MnSOi 
with NaNO, (Kuhlmann, W. J. 1862. 239).— 
11. By decomposing Ba(NOj3Aq or Pb(N05)^Aq 
by Hg804Aq, filtering, and concentrating by eva- 
poration. — 12. By heating NaNO, with A10,H, 
or SiOg (Wagher, D. P. J. 183, 76). 

Pre^ration. — 1. A mixture of 101 pts. 
thoroughly purified and dry KNO,, in coarse 
powder, and 98 pts. pure H^SO^ is heated in a 
capacious glass retort, the neck of which passes 
some way into a glass receiver which is kept 
eold. The distillate is again distilled till one- 
third has passed over, when a quantity of cone. 
H,S04 equal to the contents of the retort is 
added (when the retort is cold), the receiver is 
changed, and distillation is continued ; the dis- 
tillate is again distilled at as low a temperature 
as possible, to get rid of H,S04 ; the distillate 
thus obtained is gently warmed, and a current of 
perfectly dry CO, is passed through it until it is 
quite colourless ; oxides of N are thus reiiioyed. 
HNO, may be removed by distilling with a little 
urea, whi^ decomposes HNOjt, giving H,0, 
and N.— 2. Commercial acid is distilled, after 
addition of a little KNO, to deconmose H^BO., 
antU a few drops give no pp., when diluted, with 
AgNO, ; the receiver is then changed and distil- 
lation continued. 

Preparation of fuming tiitrie add* — ^The red 
fuming acid consists of a solution of NOf in 
UNO, ; it is a mote powerful oxidiser than'^the 


ordinary acid. It is prepared by heating e. 
202 pts. KNO, with 98 pts. ^BO.andoontindng 
the distillation as long as liquid oomes over ; 
the second stage of the process, which is 
represented by the equation KHS04<fENO, 
K,S04 HN0„ occurs only at a temperature 
so high that part of the HNO, is decomposed 
with formation of N(f,. A better method is lo 
arrange the materials so that a portion of the 
HNO, is reduced to NO, as soon as it is formed ; 
this may be done by mixing 100 pts. ENO, with 
3]^ pts. starch, placing the mixture in a large 
retort tho beak of which passes inside a glass 
tube 8 to 4 feet long whioh tube dips into a glass 
receiver kept very cold, and adding 100 pts. HjSO, 
S.G. 1*85. The process goes on almost without 
the application of heat. About 60 pts. red 
fuminy acid are obtained from 100 pts. ENO, 
(Brunner, Rip. Chim. app. 8, 188). 

Properties.— Perfectly pure HNO, has not 
been isolated; ll^oscoe obtained an aoid with 
front 09*6 to 99*8 p.o. HNO, {A. 116, 211). Nitric 
aoid is a colourless, highly corrosive liquid ; ao- 
cording to Berthelot it solidifies at 0. —47®; the 
B.P. is 86®, but decomposition begins below this 
temperature; at 0. 256® the change 2HNO, 
»=2NO, + H,0-fO is complete. The following 
table shows the process of decomposition by 
heat (Carius, B. 4, 828) ; — 


1 

S.Q. of vaponr 

P.o. docom- 
positiou 

0 . 0 . of 0 from 

1 g. HNO, 

Alr»l 

Hal 

86® 

2*05 

29'6 

9*63 

8*43 

100 

2*02 

29*1 

11*77 

10*41 

130 

1*92 

27-6 

18*78 

16*62 

160 

1*79 

25*8 

28*96 

26*22 

190 

1*69 

23*0 

49*34 

43*69 

220 

1*42 

20*4 

72*07 

63*79 

250 

1*29 

18*6 

93*03 

82*30 

256 

1-25 

18*0 

100*0 

88*47 

265 

1*24 

17*9 



812 

1*23 

17*8 




By mixing the vapour from HNO, with dry air, 
Playfair a. Wanklyn (C. J. 16, 142) found the 
Y.D. at 40*5® « 34*3, that calculated from HNO, 
being 31*5. HNO, is slowly and partially decom- 
posed by sunlight, giving NO„ 0, and H,0 ; so 
that when exposed to sunlight the acid becomes 
yellow and contains NO,. Solution of HNO, in 
water, and dilution of the liquid, are accom- 
panied by production of heat ; Thomsen (Th. 8, 
66) gives the following table ; — 


M 

CHN0-,arH*0] 

[HN0*.xH*0,jrH*0] 

•5 

200^ ' 

1280 

1 

3286 


* 1*6 

4160 

1660 

2*6 

6276 

1889 

8 

6710 


6 

6665 

668 

10 

7818 

140 

20 

7468 

-22 

40 

7486 

-16 

80 

7421 

29 

100 

7489 


160 

7460 

48 

820 

7498 
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II these results lire plotted, and a ourve drawn, 
with the horisontal lines showing molecules oi 
H|0 and the vertical lines showing quantities ol 
heat, the curve shows no signs of irregularity; 
hence, Thomsen concludes that the heat of solu- 
tion and dilution of HNO^ does not indicate the 
formation of any definite hydrates of HNO,. 
Considering the results which have followed a 
very close and extended examination of the heat 
of dilution ol H2SO4 (0. especially Pickering, 
O. J. 67, 64), it seems inadvisable to draw con- 
clusions in favour of, or against, the formation 
of hydrates ol HNO,, from the liihited number 
of thermal observations made by Thomsen. 
Berthelot (Bl, [2] 22, 580) has also measured 
the heat produced on adding water to HNOg 
already diluted with known quantities of water, 
and concludes that a hydrate liNOa.SH.^ exists 
in aqueous solutions of HNOj. Perkin has de- 
termined the magnetic rotatory power of HNO, 
and HN0,.®H,0 (C. J. 66, 080) ; his results 
are: -M.M. HNO,» 1*18; M.M. HNO*^2-67H..O 
« 8*666. Now by deducting 2*67 (M.M. of 2-67H20) 
from 8*656, we get *980 as the M.M. ot HNO, 
in presence of 2*67H.p *, but pure UNO, gave 
M.M. 1*18 ; hence the water has reduced the 
M.M. of HNO, by ‘lOl. From these results, 
Perkin concludes that HNO, and H,0 combine 
to form HjNO,. 

The electrical conductivity of HNO,Aq for 
increasing dilution hag been measured by Kohl- 
rausch a. Grotrian (P. M. [4] 49, 417) and by 
Ostwald {Z, P, G. 1, 74). Conductivity increases 
slightly with dilution, but soon reaches a maxi- 
mum. The behaviour of HNO,Aq in this re- 
spect is characteristic of that of the strong 
monobasic acids (c/. also Bouty, C. 106, 664). 
Boscoe (C. (7. 13, 160) has shown that distilling 
HNO,Aq at 7C0 mm. results in production of an 
acid containing 68 p.c. HNO,; the formula 
2HNO,.3HaO requires 70 p.c., and HNO,.2H.p 
requires 63*6 p.c., HNO, ; the liquid of constant 
B.P. is therefore not a definite hydrate. This 
liquid boils at 120*6° under 735 mm. pressure. 
By distilling at 160 mm. pressure, Boscoe ob- 
tmned an acid containing 67*6 p.c. HNO, ; at 
70 mm. (B.P. 05°-70°) ihe acid contained 66*7 
p.c. HNO, ; at pressure greater than 760 mm. 
rather more than 68 p.o. HNO, was present in the 
acid of constant B.P. The percentage of HNO, 
in the liquid obtained by passing dry air into 
HNO,Aq containing from 64 to 68 p.o. HNO,, 
varies with temperature; the higher the tem- 
perature the greater the percentage of HNO,. 
For every mixture of HNO, and H,0 there is a 
fixed temperature, whereat HNO, and H,0 eva- 
porate in the saiq^ proportion as they are pre- 
sent in the residual acid ; for 66*2 p.o. HNO, 
this temperature is 100°, for 64*6 p.o. it is 60° 
(Boscoe, i.e. ; for older observations v, Millon, 
J.pr. 29, 849 ; Smith, Ph. G. 1848. 203). When 
PNO, and B!,0 are mixed, the maximum con- 
traction takes place for the ratio 2HN0,:8H,0 
(Kolb, A. Gh. [4] 10, 140). 

Kolb (A. XJh, [4] 10, 18^ gives the following 
table, ihowing weight of HNO, is 100 pt8.*of 
HNO,Aq (p) at 0^ and 16°. The numbers marked 
an asterisk were directly determined by 
adding a weired excess of CaOO„ and weighing 
the reudue t 


• 

p 

0.a. 

Oontiaotlon 

ato* 

atlS° 

100*00 

1*669 

1*630 

0*0000 

99*84* 

1*669* 

1*630* 

0*0004 

00*4V 

1*668* 

1*630* 

0*0010 

99-62* 

l-667» 

1'629* 

0*0014 

97*89» 

1*651* 

1*623* 

0*0066 

97*00 

1*648 

1*620 

0-0090 

96*00 

1*644 

1*616 

0*0120 

^ 96*27* 

1*642* 

1*614* 

0*0142 

94*00 

1*637 

1*609 

0-0182 

93*01^ 

1*633* 

1*506* 

0-0208 

92*00 

1*529 

1*603 

0-0242 

91*fi0 

1*626 

1*499 

0-0272 

90*00 

1*622 

1*496 ‘ 

0-0301 

89*66* 

1-621* 

1*494* 

0-0315 

88 00 

1*614 

1*488 

0-0364 

87*46* 

1*613* 

1-486* .. 

^ 0-0369 

86*17* 

1*607* 

1*482 

0-0404 

86*00 

1*603 

1*478 

0-0433 

84*00 

1*499 

1*474 

0*0459 

83*00 

1*405 

1*470 

0*0486 

82*00 

1*492 

1*467 

0-0508 

80*96* 

1*488* 

1*463* 

0-0531 

8000 

1*484 

1*460 

0-0566 

79*00 

1*481 

1*466 

• 0-0580 

77'C6 

1-476 

1*451 

0-0610 

76*00 

1*409 

1*445 

0-0643 

76*00 

1*465 

1*442 

0*0666 

74*01* 

1*462* 

1*438* 

0*0688 

78*00 

1*467 

1*436 

0*0708 

72*39* 

l-456» 

1*432* 

0*0722 

71*24* 

1*450* 

1*429 » 

0*0740 

69*96 

1*444 

1*423 

0*0760 

69*20* 

1*441 

1-419* 

0*0771 

68*00 

1*435 

1*414 

0*0784 

67*00 

1*430 

1*410 

0*0796 

66*00 

1*425 

1*405 

0-0806 

65*07 

1*420* 

1*400* 

0*0818 

64*00 

1*416 

1*395 

0*0830 

63*59 

1*413 

1*393 

00833 

62*00 ! 

1*404 

1*386 

0*0846 

61*21* 

1*400* 

1*881* 

0*0860 

60*00 

1*.393 

1*374 

0*0864 

69*59* 

1*301* 

1*372* 

0*0865 

68*88 

1*387 

1*368 

0*0861 

68*00 

1*382 

1*363 

0*0864 

67*00 

1*376 

1.358 

0*0868 

66*10* 

1*371* 

1-363* 

0-0870 

66*00 

1*365 

1*346 

0*0874 

64*00 

1*969 

1*341 

0*0876 

63*81 

1*358 

1-339 i 

0*0876 

68*00 

1*353 

1*335 

0*0876 

62*33* 

1*349* 

1*331* 

0*0875 

60*99 

1*341* 

1*323* 

• 0*0872 

49*97 

1*334 

1*817 

0*0867 

49*00 

1*328 

1*312 

0*0862 

• 48*00 

1*321 

1*304 

0*0856 

47*18* 

1*815* 

1*298* 

0*0850 

46*64 

1*312 

1*295 

0-0848 

46*00 

1*800 

1*284 

0*0836 

48*63* 

1*291* 

1-274* 

0*0820 

42*00 

1*280 

1*264 

0*0808 

41*00 

1*274 

1*267 

0*0796 

40*00 

1-267 

1*251 

0*0786 

89*00 

1-260 

1*244 

0-0766 

87*96* 

1-268* 

1-237* 

0-0762 

86*00 

1-240 

1-225 

(W)740 
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Contraction 

atO® 

at 15* 

86*00 

1-234 4 

1*218 

0*0729 

83-86* 

1-226* 

1*211* 

0*0718 

82*00 

1-214 

1*198 

•0*0692 

81-00 

l-20t 

1-192 

0*0678 

80-00 

1*200 

1-185 

0*0664 

29*00 

1-194 

1-179 

0*0650 

28*00* 

1-187* 

1-172* 

0*0635 

27-00 

1-180 

1-166 

0*06164 

26-71 

1-171* 

1-157* 

00593 

23*00 

1-168 

1-138 

0*0620 

20*00 

1-132 

1-120 

0*0483 

17-47* 

..1-116 

1-105 

0*j?422 

16-00 

1-009 

1*089 

0*0336 

18-00 

1-086 

1*077 

00316 

11-41*^ 

1 1-076 

1*067* 

0*0296 

7-2S*^ 

^ 1-050 

1*045* 

00206 

4-00 

1-026 

1*022 

0*0112 

2-00 

1*013 

1*010 

0-0055 

0-00 

1*000 

1*999 

0-0000 


On adding water to the fuming red nitric 
aoidt the liquid becomes green, then blue, and 
finally colourless when dilute; rod vapour of 
NO, is evolved, the more rapidly the higher is 
the temperature. The NO, present in the 
faming acid is slowly decomposed by the 
added water, giving HNO^, which colours the 
liquid blue (the green colour being the result of 
the yellow caused by NO.j and the blue caused 
by HNO,) ; on further dilution NO is evolved, 
and only HNO, remains : 

(1) 2NO, + H,0 = UNO, + HNO,; 

(2) 3HNO, = HNO3 + 2NO + H^O. 

Beactions, — 1. Heat decomposes HNO, to 

NOjp H,0, and 0 ; the decomposition is complete 
at 0. 266® (Carius, B. 4, 828).— 2, Light slowly 
decomposes HNO, in the same way as heat; 
hence very cone. HNO^Aq kept in an open place 
always contains some NO,.— 3. The products of 
electrolysis of HNO,Aq vary with the dilution of 
the acid ; with acid 2HN0,:dH,0 no H is evolved 
at first, after a little NO comes off, and then H 
begins, while the NO slowly ceases ; as dilution 
increases H is evolved and products of reduction 
— NjO,, NO, N, and NH, — are produced, the more 
rapid the electrolysis the greater is the quantity 
of H evolved ; very dilute acid evolves H only 
without the formation of reduced products (Dour> 
goin, J, Ph. [4] 13, 266 [abstract in C. J, [2] 9, 
885]; Gladstone a. Tribe, C. J.3d, 172).— 4. Gone. 
HNO,Aq is rapidly reduced by hydrogen occlicded 
by Ft or Pd, with oxidation of the H (G. a. T., 
2.C.).— 5. £^0,Aq is also reduced by many 
tnetaJsi the products vary with temperature, 
concentration of the acid, and the nature of the 
^ocidoZi^s an equal ^uan* 
of water, produces H 


metal. Mgwitbjop.o a 
tity, or tvr* a me 
alor^-^fi'ti gaseous re/7n..'i)9*»'*i-products (G. a. T., 
m. Th/SSveduotion-WduoU 

It the 


® more ofmaaon of a rV..i k.. 




diced by the 


metal {cf. Thomsen, Th» 8, 647). Al, Od, Fe/M^ 
Pb, Snf Zn, and the alkali metals produoe 
NH^NO, and NHxOH, but no nitrous acid or 
nitntes ; Bi, Cu, Hg, and Ag produce nitrites, 
but no NH4NO, or NH,OH (Divers, 0. J, 48, 
443 ; for the combined action of HNO,Aq and 
HjSO^Aq on Zn v. Divers a. Shimidzu, C. L 
47, 597). In most caseB'«iitrate& of the metals 
are formed, but sometimes these are decomposed 
with the final formation of oxides, e.g. Bb, Sn, 
and W (o. also Veley, Pr. 48, 468). Ta, Ti, An, 
and most of the Ft metals do not react with 
HNO,Aq.— 6. All the solid non-metals are oxi- 
dised by nitric acid.— 7. Oxidisable compounds 
are oxidised by HNO,Aq; e.g. ferrous compounds 
are changed to ferric, stannous to stannic, ar- 
senious to arsenic; sulphides generally yield 
sulphates^and nitrates.— 8. Eydriodio acid and 
iodides yield H.,0, NO, and I.— 9. Hydrochlorio 
acid ,%\vos H,0, NOCl, and 01 (v. aqua regia 
under Chlobhydiuc acid, vol. ii. p. 8 ; Beactions 
No. 17)*.— 10. Organic compour^ are oxidised 
by HNOsAq; straw, hay, cotton, Ac., are in- 
flamed by the cone, acid (Kraut, B. 14, 301). 
Many organic compounds, especially iLho»3 of the 
benzenoid class, form nitro- derivatives, H being 
replaced by NO^.— 11. With starchy N^O, or a 
mixture of this with NO.^ is produced ; HNOjAq 
S.G. 1‘3 to 1-35 gives almost pure N^O, ; if the 
B.G. is greater than 1*35 NO.^ is also produced; 
if S.G. is less than 1*3 the chief gaseous product 
is NO (Lunge, B. 11, 12^9, 1641). 

Combinations. — 1. With water; it is still 
undecided whether a hydrate or hydrates of 
HNO3 are produced when HNO, is dissolved in 
water; v. Properties, p. 619. — 2. With ammonia 
to form NH^NO,.— 3. With dry sulphur dioxide 
to form S0.^.N02.0H h . Nithooen derivatives or 
S suLPHUB ACIDS in vol. iv.).— 4. With some wt- 
I trales to form acid salts ; according to Ditte 
i {A. Gh. [5] 18, 320), the nitrates which combine 
with HNO, when dissolved in excess of the acid 
i are those of NH^, K, Bb, and Tl. — 6. With nitric 
anhydride to form (HN03),Nj,0, ( «» HaN^Oj, ; v, 
j Biniiric acid, infra). 

Detection and Estimation v. Manuals of 
A'nalysis. 

Dinitbio acid H2N40„( = (HN0,)2.N,0J. 
Weber (J, pr. [2] 6, 342) obtained this compoond 
by adding very oono. colourless HNO, to melted 
N2O3, and cooling to 0. 8® (for details of prepa- 
ration V. Weber, l.c). A bluish yellow liquid, so* 
lidifying at c. 5® ; S.G. 1*642 at 18®. Fumes in air; 
dissolves in water with production of much heat ; 
when gently warmed N2O, is evolved. It is very 
dangerous to keep the compound in sealed tubei 
as explosions generally occur. ^ Acts as a power- 
ful oxidiser; forms NO, derivatives with many 
carbon compounds. The relation of this acid 
to nitric acid is probably similar to that of disul- 
phonic to Bulphonic acid : HgBO^ + SO, » H,S,02 ; 
2HNO. + N,0, » HjN^O,,. M. M. P. M. 

NITBIDES. Compounds of N with one other 
more positive element. The term is generally 
applied to the binary oompounds^of N with JB, 
P, Si, and the metals. The metallic nitri^ 
have for the most part the composition denoted 
by the formulae BN, B,N, or B,N ; B * monovalent 
metal. They are mostly obtain^ by the action 
of ammonia on metdlio oxidef or ohloridefi 
frequently also by the direct aotionof atmospliarli 
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nitrogen on metals at the moment of separation 
from their oxides by oharooal. Some metallio 
nitrides are also obtained by the reaction of 
metals or oxides of metals with hydrazoio acid, 
HN| ($.v. p. 559). Most of thorn have a metallio 
aspect, are easily decomposed by heat, sometimes 


that nitrates are formed in a fertile soil from 
salts applied to the soil. The following table, 
taken from the article Nitbupioxtion in the first 
edition of this Dictionary (Supp. iiL p. Id99)a 
exhibits very clearly the oxidation of salta 
to nitrates in the soil ' 


Nitrogen existing as nitrates in one million ^rts of drainage water. 



FloU whfoli received no 

NII 4 aaltu 

Plota which received 4001b8. salts per sore, 

between March 10 and 18 

Dates on which 





• 







drainage water 
was collected 

3 and 4 

5 

T6 

17 

7® 

10 

11 

12 

13 

14 

18 

February 16, 1879 

3*4 

8-7 

4-2 

8*3 

8-5 

6-8 

4-8 

41 

■Me 


PI 

A.pra 7, 1879 

3-6 

myyi 

8-2 

2*3 

890 

^■4 

41*8 

25-4 

Ejll 




with explosion; some of them, however, with- 
stand a very high temperature without decom- 
osition. Many of them are reduced 4cs metals 
y strongly heating in hydrogen or ammonia- 
gas ; heated with water or hydrate of pota|Bium 
they often yield metallic oxides and ammonia ; 
they bufn when heated in the air. They unite 
with other metallio compounds, especially with 
metalamidea. The chief metallio nitrides are 
those of Al, Cu, Cr, Pe, Mg, Hg, Mo, Ni, Nb, Pt, 
K, Na, Ta, Th, ?Sn, Ti, W, U, Y, Zn, and Zr. 
For descriptions of the nitrides v, the several 
metals enumerated above. M. M. P. M. 

NITBIFICATION. Nitre occurs in many 
parts of the earth. In some places it is found 
as an efflorescence on the surface of the soil ; 
it is formed on the sides of caves (generally 
those frequented by animals), on the walls of 
old stables, and in the soil surrounding some of 
the villages in North India (v. Palmer, C. J. [2J 
6, 318). Nitre also occurs in Algeria, Spain, 
«fcc. ; and very large deposits of NaNO^ are found 
in Peru. Nitrates are found in all, or almost 
all, soils, especially in those which are fertile 
and well manured. Nitrates are obtained by 
the artificial oxidation of nitrogenous matters 
in soils, by arranging the conditions so that 
there is first an accumule.tion of nitrogenous 
compounds, and then a slow oxidation in pre- 
sence of moisture and some base which com- 
bines with the HNO3 as it is produced {v. Potas- 
sium nitrate. Formation, p. 515). 

That HNO3 is formed by the oxidation of 
nitrogen compounds has been abundantly 
proved (e.^. by Boussingault, C. R. 82, 477). 
There is no convincing experiment il proof that 
the N of the air is oxidised to HNO,, under 
normal naturally occurring conditions. 1^ T. 
Wright (C. cT. 85,* 42) found that HNO, is 
formed by burning H in air, but that if special 
precautions are taken to remove all NH, 
from the air, HNO3 is not formed. Bous- 
singanU (C. B, 76, 22) found that there was 
no increase in the total N in a quantity of 
soil rich in N compounds, after keeping in a 
closed vessel full of air for 11 years, although 
there was a maA:ed increase in the nitrates in 
the soil. Various experimenters have proved* 
that NH« oan be oxidised to HNO., e.g. by 
osone, by KMn04 and H31SO4, <feo. (0. Nitbxo 
xozD, Formation, p. 518). Experiments con- 
ducted at Bothamsted have proved conclusively | 


In 1862, Pasteur suggested that oxida- 
tion of nitrogen compounds in the sAl fc nitrates 
is accomplished by a living organism. In 1877 
Schloesing a. Muntz (0. R. 84, 801 ; 85, IOI8) 
showed that nitrification did not take place in 
sewage slowly filtered through a column of pure 
sand and limestone until after 20 days, that 
nitrification then proceeded rapidly, but was 
completely stopped by allowing vapour of chloro- 
form free access to the surface of the sand and 
limestone ; 7 weeks after the application of 
GHCI3, a little vegetable earth, which was known 
to nitrify easily, was placed on the surface of 
the sand, and then nitrification began again. 
S. a. M. also showed that heating soil to lOO*’ 
destroyed the power of that soil to produce ni- 
trates from nitrogenous matter. 

Warington has conducted, at Bothamsted, 
an extensive, laborious, and accurate, series of 
experiments on nitrification in soils; his me- 
moirs are to be found in G. J, 83, 44 ; 85, 429 ; 
45, 637 [numerous references here to other 
workers]; 47,758; 51, 118; 63,751; cf. also 
Munro, 0. J, 40, 632. The results fully confirm 
the view that thj^roduction of nitrates in soils 
from nitrogenous compounds is due to the ac- 
tivity of a living organism. Summarising the 
results, Warington says (C. J. 45, 461) Nitri- 
fication in soils and waters is found to be strictly 
limited to the range of temperature to which 
the vital activity of low organisms is confined. 
Nitrification is also dependent on the presence 
of plant-food suitable to organisms of low 
character. Further proof is afforded by the fact 
that antiseptics are fatal to nitrification. The 
action of heat is equally confirmatory. By 
raising sewage or soil to the temperature of boil- 
ing water, its nitrifying power is entirely de- 
stroyed. Finally, nitrification can be started in 
boiled sewage, or in other sterilised liquids of 
suitable composition, by the addition of a few 
paAiclep of surface soil, or a few drops of a solu- 
tion wl)ioh has lately nitrified ; while, if no suoh 
addition is made, these liquids may be freely 
exposed to filtered air without nitrification tak- 
ing place. . . . Bchloking has apparentfy given 
a final blow to the theory that air exists in a 
condensed state in the pores of a soil, and may 
on that account exert special oxidising powers, 
by his recent experiments (Ann. de la Science 
agronomique, 1884. 1), showing that the gases 
in a vegetable soil timply occupy the normal 
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volume due to temperature and atmospheric 
pressure.’ 

The result of Warington’s examination of 
the classes of bodies that undergo nitrification 
in soils is, that all nitrogexMus substances which 
^ield ammonia by the action of organisms ex- 
isting in fertile soils are nitrifiable {C,J. 45,653). 

The conditions under which nitri^cation pro- 
ceeds in soils, sewage, Ac., are as follows (W. 
0, J. 45, 654 ei seq.) (1) A sufficient quantity 
of some base must be present to combine witi^ 
the nitric acid. When the whole of the bases 
present are neutralised the nitrification slops, 
although nitrifiable compounds mayctill be pre- 
sent. There is a limit to the quantity of alka- 
line carbonate which can be present in a liquid 
undergoing Nitrification. This fact rdJiders im- 
possible the nitrification of urine, except when 
diluted with water, because the first product of 
the aotifiif^on urine of organisms in the soil is 
NH4 carbonate, and unless this be present in 
very moderate quantity nitrification cannot pro- 
ceed. Warington’s experiments showed that 14 
parts urine in 100 water did not nitrify when 
kept in contact with soil containing nitrifying 
organisms for 172 days. Addition of gypsum 
allows nitrification to proceed in cases where it 
would either not occur or be stopped by the 
presence of NH| carbonate (W., C. /. 47, 758 ; 
Pickard, Ann, de Science agronomique^ 1884. 302; 
Joulie, ibid, 1884. 280). Thus, whereas a 14p.c. 
urine solution did not nitrify after 172 days, a 
80 p.o. solution, to which gypsum was added, nitri- 
fied after 78 days, and a 50 p.c. solution contain- 
ing gypsum nitrified after 151 days. (2) In order 
that a nitrogenous liquid shall nitrify, the con- 
centration of the liquid must not exceed a cer- 
tain degree (for experiments v. 0. J, 45, 662). 
(3) A sufficient quantity of the nitrifying 
organism must be present. The vigour of the 
organisms obtained in different cultivations 
differs considerably, A liquid which refuses to 
nitrify when seeded, because its concentration is 
excessive, may be caused to undergo nitrification 
by seeding it wi^h a very vigorous organism, i,e, 
one which has been obtained by cultivation in a 
fairly cone, solution well supplied with nutri- 
ment. *The plan that has proved most effective 
in producing rapid nitrification is to make use of 
the sediment lying at the bottom of the vessel in 
which the nitrification of a fairly strong solution 
has been conducted ’ (W., lx, p. 665) . (4) Stagnant 
liquids of considerable depth nitrify much less 
quickly than a shallow liquid of similar com- 
position, or than a liquid which is poured over 
a porous solid and so brought into contact with 
^esh sfipplies of oxygen. (5) Some quantity of 
carbon in combination — * organic carbon’ — is 
needed for the nourishment of the nitrifying 
organism, but no advantage accrues frou^the 
presence of more 0 than is required f oif this pur- 
pose (c/. Monro, O, J, 49, 651 et se^.). (6) Nitri- 
fication proceeds within certain limits of tem- 
perature; the organism seems to be destroyed 
at, or somewhat below, 100° ; at 8°-5° nitrifica- 
^n proceeds much more slowly than at 4ome-, 
what higher temperatures. (7) Light tends to 
decrease, or even stop, the process of nitrifica- 
tion {v. W., 0. J, 88, 44). The product of nitri- 
fication is sometimea a nitrite, sometimes a 
nitrate, and somethnes both. The exact con- 


ditions under which nitrite and nitrate are 
formed have not yet been determined satisfac- 
torily. In a later communication {0. J. 59, 
484) Warington describes the isolation of two 
organisms: one of these oxidises ammonia to 
nitrous acid and has no effect on nitrites ; the 
other produces neither nitrites nor nitrates in 
ammoniacal solutions, but in absence of ammo- 
nia rapidly converts nitrites into nitrates. P. F. 
Frankland and G. 0. Frankland (Pr. 47, 296) 
seem to have isolated a bacillus, which grows 
slowly in broth, and which converts ammoniaual 
salts into ilitrates. 

With regard to the distribution of the nitrify- 
ing organisms in the soil, Warington’s experi- 
ments show that the organisms are not evenly 
distributed below a depth of about 9 inches in 
clay-soifs (G, J, 45, 649), and that nitrification 
occurs chiefly, if not altogether, in the surface- 
soil, and rarely in clay-subsoil 2 or 3 feet from 
the surface (0. J, 51, 118). M. M. P. M. 

KPxllILES. Compounds of the form R.OiN 
where R is an organic radicle. 

Formation. — I . By distilling potassium alkyl 
sulphates (ERSOJ with potassiumc^ cyanide 
(Dumas, 0. R, 25, 474).— 2. From alkyl iodides 
and potassium cyanide in presence of dilute 
alcohol (Schlagdenhauffen, C.R.48,228; Henry, 
0, R, 104, 1181). — 8. By dehydrating amides by 
distillation with or P^S, (Dumas, Malaguti, 

а. Leblanc, A, 64, 333). — 4. By distilling organic 
acids with potassiuifi or lead sulphocyanide. 
This reaction is most successful with aromatic 
acids (Kriiss, B. 17, 1766).— 5. By boiling the 
formyl derivatives of aromatio amines (e.p. 
(formanilidc) with zino-dust (Gasiorowski, B, 
17,73). — 6. By the action of bromine and NaOH 
on the amide of the acid containing one C 
atom more : X.CH2.CONH , + 3Br.^ + 8NaOH 
^ X.ON -f 6NaBr Na,CO, + 6H’0. This reac- 
tion, which gives a means of descending the 
series, is particularly applicable to the higher 
homologues (yield hrom monoamido ^ 30 p.Q.), 
but the lower the homologue the smaller is the 
yield, till in the case of valeramide hardly any 
nitrile at all is formed, the chief product of Uie 
reaction being but/lamine (Hofmann, B. 17, 
1406). — 7. By distilling the formyl derivatives 
of aromatio monamines with zino-dust, the yield 
being 10 p.o.-20 p.o. (Gasiorowski a. Merz, B. 
18, 1008).— 8. By warming the oxim of the oorre- 
sponding aldehyde with Ac^O. — 9. Aromatio 
nitriles may be formed from diazo- compounds 
by Sandmeyer’s reaction, using cuprous cyanide 
(Sandmeyer, B. 17, 2653|. 

Reactions, — 1. Readily converted into NH, 
and the corresponding acid by heating with 
acids or alkalis. Cold done. HClAq forms the 
intermediate amides. — 2. Alcohol (1 mol.) and 
gaseous HCl form the salt of an imido-ether, 
c.g, CE^.CH(OEt):NH.,Cl.— 8. Zinc and, dilute 
acids yield the corresponding amine (Mendius, 
A, 121, 129). — 4. HjS unites, forming a thio- 
amide, e.g. OH,.OS.NH2.— 5. Sodium polymerisee 
many fattjr nitriles. Sodium qpting on an aloo- 
holio aoluuon of aromatio nitriles often reduces 
them to the aromatio hydrocarbons or their 
hydrides (Bamberger a. Lodter, B. 20, 1702).— 

б. HBr Qombines with nitriles. The product is 
decomposed by water, fatty nitriles yielding the 
add, while benzonitrile yields benaamide.-* 
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/. Hydroxylamim unites, forming amidoxims 
L.O(NHa);NOH. 

Iionitriles v. Oarbahinbs. 

HITBILO < BIAGETONAMINE v. Aoeton- 

AMfNB. 

NITBILO - PROPIONITBILE. A name for 
hydrocyanaUline v. vol. i. p. 104. 

NITB1TE8. SdUs of nitrons acid, HNO,*, v. 
Nitrous acid and Nitrites, under Nituooen, 
p. 667. 

NITBO- . Use of this prefix applied to in- 
organic compounds ; for nitro- compounds and 
nitro- salts v, the element the nitro- compound of 
which is sought for, or the salts to the names of 
which niiro- is prefixed. Thus, nitroferrocyanides 
are described under ferrocyanides,& scGtion of the 
group Cyanides ; nitrochrcntiate of ^tassium is 
described under Chromates. 

NlfRO-ACENAPHTHENE C.^H^NO,. [165°] 
(J.) ; [102°] (A.l. Formed by nitrati*'g aoe- 
naphthene dissolved in HO Ac (Jan drier, 0. R» 
104,1868; Quincke, JB. 20, 009 ; 21, lih4). Pale- 
yellow needles (by sublimation). Easily reduced 
by zinc and HCl to an amido- derivati\’e, which 
yields a bluish-violet product on oxidation. 

Dinitro-acenaphthene C, 2 lI^(NO.j 2 * [206°]. 

Yellow needles, formed at the same time as the 
preceding (Q. ; c/. Berthelot, Bl. 8, 250). 

NITRO-ACETIO ACID CH 2 (NOJCO,H or 
CH.(0N0)C02H. 

Ethyl ether EtA'. (c. 156°). S.G. e M33. 
Formed from bromo- or iodo-acetic ether and 
silver nitrite at 180°. Extracted with ether 
Fororand, DL [2] 31, 636 ; Steiner, B. 16, 1605 ; 
Lewkowitsch, J. pr. [2] 20, 163). Oil, smelling 
like nitrous ether. Yields amido- acetic ether 
on reduction. Splits up when boiled for a long 
time, yielding COj, oxalic ether, and NO. 

NITRO ACETAMIDO - Dl • HETHYL-HYDRO- 
QUINONE V, Acetyl-di-methyl derivative of 
Nitbo-amido-htdroquinone. 

NITBO-ACET-ANILINE v. Acetyl deHvative 
of Nitro-anilinb. 

NITBO-ACET-NAPHTHALIDE u. Acetyl de- 
rivative of Nitro-naphthylamine. 

NITRO-ACETONITRILE. A name formerly 
given to fulminic acid (if. vol. ii. p. 317). 

NITRO-ACETONYL-DREA 

Obtained b7 

nitrating acetonyl-urea (Franchimont a. Elobbie, 
B, T. O. 7, 241). Slender needles, si. sol. water 
and benzene, sol. alcohol and other. Decomposed 
by boiling water, forming a-oxy-isobutyric acid. 

o-NITRO-ACETOPHENONE CJI^NO, i.e. 
CHg.CO.OaH^NOa [1:2]. Nitro-phcnyl methyl 
keto^^e, Forme^ ^gether with the m- iseftneride, 
by nitration of acetophenone, especially at 40° 
(Engler, B, 18, 2238). Prepared by boiling o- 
nitro-benzoyl-acetoacetio ether with dilutd H^SO, 
for 8 hours, and extracting with ether (Gutlizoit, 
A. 221, 825). Oil, V. sol. alcohol. WithPCl^it 
yields ohlorO’O-nitro-styrene. Boiling alcoholio 
ammonium sulphide converts it into indigo. 
KMnO, yields o-nitro benzoio acid. Tin and 
HCl yield o-amido-acetophenone (242°-252°),j 

m-Nitro^aoeto-phenons 

0H,.00.0,H^N0,[1;8]. [81°] (Buohka, B. 10, 

1714). Formed by the action of m-nitro-benzoyl 
•blonde on sodio-acetacetio ether and digesting 
the pvo«luot with water (Qevekohi, B. 15, 1K)84). 
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ORtainod also by nitrating acetophenone in the 
cold. Needles, volatile with steam. Yields m- 
nitro'benzoic acid on oxidation. 

Oxim [132°]. Focus a methyl-ether [64 ®j 
(Gabriel, B. 16, 3063). 

p-Nitro-acetophenonS OHj.CO.C^jH^NOf [1 :4j. 
[81°]. ^Formed by the action of p-nitro-bensoyl 
chloride on sodio-acetacetic ether, and digesting 
the product with water (Gevekoht, B. 16, 2084). 
Formed also by warmingp-nitro-phenyl-propiolio 
acid with dilute H^SO^, or by allowing its ether 
to stand with cone. H^SO, at 40°, pouring the 
j-nitro-benzoyl-acetic acid which is formed into 
water, and expelling CO, by boiling (Drewson, 
A. 212, 160; Engler a. Zulke, B. 22, 208). 
Yellow prisma. Yields’ chloro-p-nitro-styren* 
with ^Cl^. Yields p-amido-ace^phenone [10G°1 
on reduction by tin and HCl. 

Phenyl- hydra side 

CH,.C(N^Ph).C„H,N02. [132°];y»®' • •- 

NITRO-ACET-TOLUIDE v. Acetyl deriva- 
tive of Nttro-toluidtnr. ^ 

NITRO-ACET-XYLIDE v. Acetyl deHvative 
of Nitro-xylidinb. 

DI-NITRO-ACETYLENE-DI-DREA C4N,H40, 
t.e. Di-nilroglyeol- 

uHle. Formed by nitrating aoetylone-di-urea 
(Franchimont a. Klobbie, B. T. 0. 7, 18). Chars at 
180°. On boiling with water it is decomposed into 
COo, water, and an isomeride of hydantoi'e acid. 

NITRO- ACIDS o. Nitro- compounds. 

(o)-NITRO-ACRIDINE C„H,NA U. 
C„H,(NOJN. [214°]. Formed, together with 
the two following bodies, by nitrating acridine 
(Graebe a. Caro, A. 158, 275). Golden-yellow 
plates (by sublimation), insol. water, si. soL 
alcohol and ether Its solution in dilute acids 
shows blue fluorescence. The hydrochloride 
crystallises in yellow prisms. 

(/3)-Nitro-acridine [154°]. Plates, v. soL hot 
alcohol. Forms salts with acids. 

Di-nitro-acridine C„H,(N02)2N. Beddish- 
yellow tablesf *sl. sol. alcohol and ether. Does 
not dissolve in dilute acids. 

TRl-NITRO-ACRIDINE CARBOXYLIC ACID 
0,3H5(N0jj)3NC0aH. Formed by boiling methyl- 
acridine with HNO, (S.G. 1*33) (Bernthsen, A. 
224, 40). Yellow prisms. 

NITRO-ALDEHYDO-BENZOIC ACID 
0A(CHO)(N03).C03H[l:2:4J. [160]. 

Formed, together with a small quantity of 
C„H3(CH0)(N0,).C0,H [1:3:4] [184°] by nitra- 
ting p-aldehydo-benzoic acid (L6w, A. 281, 868). 
Four-sided prisms (from water), v. sol. alcohol 
and ether. With acetone and NaOH it lonm 
indigo-carboxylic acid. — AgA' : si. sdl. water. 

Ethyl ether EtA'. 

NITRO-ALDEHYDO-CINNAHIC ACID 
, 0 ,oH,N 03 f.«. C 3 H 3 (CH:CH.C 03 H)(NOJ(OHO) 
[1:2:4]. [194°]. Formed by nitration of aldehyde* 
oinftamio acid (Ldw, A. 231, 376). Prisms. 
sol. glacial aoetio acid, acetone, and hot water, 
hardly soL ether or chloroform. Does not give 
the indigo reaction with acetone and NaOH, so 
ihat NOf is probably not ortho to OHO. — Ag^* aq. 

Ethyl ether EtA'. [80°]. Prisms. 

NITRO-ALIZABIN •• NiTBO-Di-osT-AirrBB4> 
QUmONB. 

DI-NITRO-ALLTL-ANILINB U 

CA.NHOA{NOJr [76°]. Formed from bromo- 
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m.di-nitro-beii2eiie, ollylatoine, and aIaS>hol 
(Bomburgh, B. T. 0. 4, 192). XeUow needles. 

Tri-nitro-sllyl-aniline C,H,N,0, ie. 
0,H,NH0.H,(N0.),. [80®]. Formed by the 

Action of allylamme on chloro-tri-nitro-benzeno 

^'^'^rrBOLAL^TL'BElIZOYL-ACETlg ETHKB 
Cja4(N0J.C0.CH(0,H,).C0^t. [4f]. Formed 
(from Bomum p-nitro-benzoyl-aoetio ether and 
Allyl iodide (Perkin a. Bellenot, 0. J'. 49, 452). 

HITBO-AHIDO-ACETAMIDE 
CHj(NH.N 0.J.C0NH3. Formed by decomposing 
nitro-hydantoin by boiling water (Franchimont 
A. Klobbie, B, T, 0. 7, 239). Long prusms, de- 
composing at 130^ 

NITBO • Bl • AMIDO - BENZENE v.^Nirao- 

PIIENYLENE-DIAMINE. 

NITBO - AMIDO - BENZENE 8DLPH0NIC 
ACID C,H,N.,SOs Ui C,H3(NOJ(NHJ(SO,Hj 
f [2:1:4], ^o-^^raniline sulphonic acid. Formed 
by heating (1, 2, 4)-bromo-nitro-benzene sul- 
phonic acid with alcoholic NHa at 180° (Goslich, 

A, 180, 103) and by nitrating acetyl-p-amido- 
b^zene sulphonic acid (Nietzki, B. 18, 294 ; 21, 
8220). The same acid appears to be formed by 
snlphonating o-nitvo-aniline (Post a. Ilardtung, 

B. 18, 88). Yellow needles, extremely sol. water, 
m. sol. alcohol and HClAq. Boiling aqueous 
KOH converts it into CeH3(NOJ(OK)(SO,K). 
HClAq at 180° yields o-nitro-anilino. 

Salt8.-KA^aq. S. 5 at 6°.-NHA'. S. 13 
at 6°.— BaA',2iaq. S. *6 at 9°.-CaA', 2Jaq 
(P. A. H.).— PbA', 2aq. S. 2 at 6°. 

OAforidfl 0«H,(NO.J(NH.J.SO.,C1. [60°]. 

Amide [166°]. Yellow needles. 

Nitro-amido-benzene sulphonic acid 
0ja,(N0J(NH,)(S03H)[l:2:4]. Fomed by the 
action of HNO, (1 mol.) on acetyl -amido-benzeno 
m-Bulphonic acid (1 mol.) dissolved in cone. 
H,S04 (Eger, B. 21, 2579 ; 22, 847). Yellow 
needles (from water), si. sol. alcohol, almost in- 
sol. ether.— KA^; golden-yellow plates (from 
water). — ^NaA' : yellow needles, v. sol. water. 

Nitro-amido-benzene snlphoz* ^ acid 
0.H,(N0J(NH,)(S03H) [3;1:6]. Formed by 
heating m-nitroaniline sulphate at 120 -170 
with ClSOgH (Limpricht, B. 18, 2180). Long 
oolon^less prisms or glistening plates. Easily 
soluble in hot water, more sparingly in cold. 

Salts.— AlC aq: long thin glistening red 
prisms or yellowish -red plates. — A'Na 2aq : 
small yeUow plates.— A'.^Ca 4aq : easily soluble 
large orange tables or thick red prisms. 
— A'jBaaq: red tablets or prisms, sparingly 
soluble in cold water. 

Nitro-amido-benzene sulphonio acid 
O.H.(NOJ(NH,)(SO.H)[3:l:4] ? Formed by heat- 
ing t»-mtro-aniline with fuming IL|SO| at loO 
(Post a. Hardtung, A. 206, 102 ; B. 13. 40). 
zeUowish-browD prisms. — BaA' 2aq : long 
spikes. S. 14 at 100°.— OaA',4aq; toall 
QIMidleB, V. sol. water. This acid is perhaps 
identical with the preceding. 

Nitro-amido-benzene salpjiionio acid 
OA(NO-)(NH-)(SO,H)[4:l:3], Formed in small 
qSaStitv^iJyhelW oWiNO^HSO^) [1:4:3] 
with alcoholio ammonia at 160° (Thomas, A, 
188, 182). Needles, Y. sol. water.— BaA', 1 Jaq. 
B. -16 at 16®. . 

Nitro-amido-benzene disnlphonio acid 
0A(NOJ(NHJ(SO,H),. Formed by the ection 


of ammonium sulphide on di-nitro-benstene di* 
sulphonio acid obtained from nitro-benzene 
m-Bulphonio acid (Limpricht, B. 8, 889). 
Very deliquescent mass.— BaA" 2aq. 

(a)-NlTaO-AMIDO.BENZOIG ACID 
0,H.N,04 0«H,(N0J(NHJ.C0.JI[2:6:l]. 

Mol. w. 182. Formed by Doiling (o)-^-nitro- 
w-uramido-benzoio acid u^.th water (Griess, B. 

6, 198 ; 11, 1734). Yellow needles or prisms, 
m. sol. hot water, v. sol. hot alcohol. Yields 
jnitro-oxy -benzoic acid [169°].^ Yields on re- 
duction a diamido-benzoio acid which forms 
2)“phenylene-diamine on distillation. — ^BaA', 8aq. 

(3)-Nltro-amido-benzoio acid 
0JB[3(N0J(NH.J.C03H[4:3:1]. [298°]. Form^ 
by boiling (/8)-di-nitro-wi-uramido-benzoio acid 
with water (Griess). Formed^ also by saponi- 
fying its acetyl derivative (Kaiser, B. 18, 2946). 
lied plates or needles. Yields on reduction a 
diamhio-benzoic acid which forms o-phenylene- 
diamine on distillation. — CaA', aq : red crystals, 
si. sol. vlhfer.— BaA'2 2aq. 

Ethyl ether [139°]. Red needles. 
Formyl derivative [221°]. (Zebra, B. 
23, 3634). 

Acetyl derivative 

0«H,(N03 )(NHAc)C 03H. [206°]. Formed, to- 
gether with the (2, 8, l)-isomeride, by nitrating 
m-acetamido-benzoic acid below 0° (K.). Yellow 
tables.— CaA'j 7laq.— BaA', 7aq. 

7-Nitro-amido-benzoio acid 
O.H,(NO,)(NHJ(CO^)L2:3:l]. [167®]. Formed 
by boiling (7)-di-nitro-?»-uramido-benzoio acid 
with water (Griess, B. 2, 486 ; 6, 199). Formed 
also by saponifying its acetyl derivative which 
is prepared as above (K.). Long yellow needles, 
V. sol. hot water. Yields o-nitro-benzoio acid 
on elimination of NH., (Griess, B. 11,^ 1784). 
Yields on reduction a di-amido-benzoio wid 
which fonns o-phenylene-diamine on distilla- 
tion.— KA' 2aq.— Ba A', 7aq.— HA'HCl, white 

crystals, decomposed by water. 

Acetyl derivative 

OJl3(NOJ(NHAc).CO,H. [241°]. Colourless 
crystals.- CaA'a 6aq. — BaA', aq. 

(5)-Nitro.amido-benzoio acid 
CA(NO,)(NH,).CO,Ht8:4;l]e [284°]. Formed 
by heating di-nitro-p-uramido-bonzoio acid with 
water (Griess, B. 6, 866). Formed also by heat- 
ing C.H,(NOJ(OMe).CO.aH [3:4:1] with aqueous 
ammonia at 140°-170° (H. Salkowski, i. 173, 
62). Reddish-yellow neemes (from aloOhol), si. 
sol. hot water. Yields, on reduction, di-amido- 
benzoio acid [210°]. Converted into w-nitro- 
benzoio acid by the diazo- reaction. — BIA' aq : 
orange prisms. — BaA', 6aq. 

EPhyl ether EtA'. [146°]. Formed by 
heating C,H3Br(NOJ.CO,Et[4:3:l]withalooholio 
NH, for 8 hours at 160° (Grohnumn, B. 23, 
8449).*' Yellow crystals. 

Amide CA(NO.d(NHJ.CONH,. [227°]. 
Formed by heating C3Hj,Br(N0J.C0NH, [4:8:1] 
with alcoholio NH, at 180° (G.l. Lemon®yellow 
crystals, insol. water, sL sol. alcohoL 

Acetyl derivative 

C,H,(NOJ(KHAo).CO,H. [291®]. Foil^ b, 
nitration of acetyl^-amido-benzoic acid bdo^ 
10° (Eaisor, B. 18, 2948). Thiok ydlow t.bU% 
T, al. boL cold water.— (kA', 2.0.— 

I (f)-Nitro-amido-benaoio add 
hoA(NOJ(NH0(OOffl[«:2d]. tW 
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FomaHan.-^V By boiling di-nitro-o- B1 • BITBO ^ AMIBO - BSNZTL - HETHYL 
nramido-benzoio «oid with water (Gries*, B. 11, KETOKE O^H^NaO*. [214®] Formed by re- 
1780).— 2, By heating 04H,(N0J(0Et).C02Et ducing tri-nitro-benzyl methyl ketone in alco* 
with alooholio NH- at 140° and boiling the re- holio solution with the theoretical quantity of 
anlting amide with baryta- water (Hiibner, A, SnCl^ and HOI (Dittrioh, B. 23, 27^). Groups 
196, 21).— 8. By heating 0,H,Br(N0j).C0.^I of golden-yellow needles ^rom alcohol). 

[2:6:1] with oono. NH,Aq at 145° (Bahlia, A. 198, NITRO-AMIDO.ISOBUTYL-BEKZENE 
112).— 4. From its an(tde which is formed when C4H,.Cj:ki(NOj)(NHJ [1:2:3]. Nitro-isohutyhani- 
nitro-isatoio acid is warmed with aqueous am- line. [124°]. Formed by saponifying its acetyl 
monia (Kolbe, J, pr, [2] 30,477). derivative (Gelzer, B. 21, 2941). Yellow orys- 

Proper^ies.—Slender yellow needles, v. sol. tala, v. sol. Doiling water, 
boiling water. On elimination of it yields*' Acetyl derivative 
m-nitro-benzoic acid. « 0,JI,.C,H3(NO.J(NHAc). [106°]. Obtained by 

Salts.— KA'2aq.— OaA'a8aq. — BaA'a3aq: nitrating C,H„.0«H,.NHAo. Yellow needles, v. 
▼. sol. cold water, si. sol. hot water.— PbA'^ 2aq. — si. sol. boiling water. 

HA^Ol : needles, decomposed by water. Nitro-amido-isobutyl-benzene 

Amide 0^3(N0J(NKJ.C0NH,. [200°- C,H,.C^3(NO,)(NHo) [1:3:4]. [lQp-6°]. Formed 

210®h Yellow needles (from acetone^. from its acetyl derivative and alcoholic potash 

(0-Nitro-amido-benzoio acid (Gelzer, B. 20, 8254). Orange crystals, sL Boh 

OA(NOJ(NttO(CO,H) [3:?:!]. [204°]. Formed hot water, 
by heating CgH, (NO J(OEt)(C03Et) [8:2:1] ’ with Acetyl derivative 
alooholio NH, at 130°-160° and saponifying the OA.O«H,(NO,)(NHAc). [105°]. (262°). Yellow 
resulting amide (Hiibner, A, 196, 37). Yellow needles. Obtained from C4HB.CaH4.NHAe*[l:4] 
needles (from water). On elimination of it and fuming IINO^ at 0°. 
yields «m-nitro-benzoio acid.— KA'.— CaA',2aq. Di-nitro-ainido-isobutyl benzene 

—SrA'2 2aq.—BaA'5j2aq: purple needles, si. sol. OaH3(04H3)(N02)3(NH3). [127°]. Got by heating 
cold water. — Pb(OH)A'. — OuA ^ — AgA^ — di-nitro-isobutyl-phenol [93°] with NH,Aq at 
HA'HGl : needles. 176° (Barr, B. 21, 1644). Yellow needles. 

Ethyl ether [204°]. Plates. p-NITEO-DI -AMlDO-DI-ISOBUTYL-TEI- 

Awide C3H,(N03)(NH3)(C0NHJ. [109°]. PHENYL-METHANE 

Yellowplates, almost insol. water and alcohol. 03H4(N0.J.CH(0,H3(NH,).C4H,)a. [126°]. 

(i))-Nitro-aniido-bedzoie acid Formed from p-nitro-benzoio aldehyde, p-amido- 

04H^(N0a)(NHJ.C05jH [5:3:1]. [208°]. Formed isobutyl -benzene, and cone. EL^SO, (Bischler, B 
by reducing s-m-nitro-benzoic acid with NH, 21, 3207). Yellow needles. Its hydrochloride 
and HyS (Hubner, A. 222, 81). Small golden and platinochloride are both crystalline. Its di- 
prisms ^from water). On elimination of NH^ it acetyl derivative melts at 114°, and its di-benz- 
yields m-nitro-benzoic acid. Reduces to di- oyl derivative at 126°. 

amido-benzoic acid which, when distilled with m-Nitro-di-p-amido-di- isobutyl -tri- phenyl, 

steam, forms phenylene m-diamine.— NaA'aq; methane Oa^HagNaOj. [65°]. Formed from w- 
red needles. — NH4A' 3aq : bright-yellow needles, nitro-benzoic aldehyde, p-amido-isobutyl-benz- 
— BaA'^daq. — GaA'^d^aq. — PbA',3Jaq. — ene, and cone. H5jS04. 

AgA'aq. Bi-benzoyl derivative [114°]. Plates. 

Ethyl ether ^ik*. [165°]. Yellow needles. (a)-NITBO-o-AMll)O.ClNNAMIC ACID 
Di-nitro-o-amido-benzoio acid G,H3N30« i.e. O.H,N,04 C,H3(NHy(NO,).GH:OH.GO,H? 
0^B[,(N03)3(NHJ.C03H. Mol. w. 227. [266°]. p40°]. Formed from o-amido-oinnamio acid 

Formed, together with its methyl ether, by (lpt.),oono.H2304(15 ptB.),»Qd KN03(3 pts.) at 
heating G3^(N02)2(OEt)«GOxMo with aqueous 0°. On dilution with water (3)-nitro-o-amido-cin- 
ammonia IH. Salkowski, B. 4, 870 ; A. 173, 40). namic acid separates as brownish needles, while 
Golden-yellow scales (from alcohol). — NH4A'aq. the (a) -compound may be ppd. by nearly neu- 
Methyl ether MeA'. [165°]. Needles. tralising the mother-liquor with NaOH (Fried* 
Ethyl ether EiAf, [136°]. Laminaa. lander a. Lazarus, A. 229, 241). Brown needles. 
Dl-nitro-p-amido-beazoio acid Insol. benzene, ether, or petroleum, si. sol. water, 

03lL(N0A(NH2)(G02Hl [5:3:4:1]. Ohrysanisic v. sol. alcohol and acetone. Dissolved by 
acid. [260°]. Formea by the action of aqueous mineral acids, but ppd. by sodio acetate. With 
ammonia upon G,^H2(N02)2(0Me)C02H, which is HCi at 160° it gives (a)-nitro.oarboBtyril 
a product of the action of warm fuming HNO, (nitro-oxy-quinoline), which forms slender whita 
on anisic acid (Gahours, A. Ch, [8] 2X» 464; needles; v. si. sol. alcohol, glacial acetic acid, or 
Beilstein a. Kellncf, A. 128, 104). Formed also acetone, and does not melt below 32(f’. 
by oxidation of di-nitro-p-tolni^e by ohromio Ethyl ether EtA'. [160°]. Formed, 
acid mixture (Friederici, B. 11, 1975). #Plates along with (/3)-nitro-oarbostyril, by nitrating o* 
{from alcohol), si. sol. cold Aq.— NH4A'.— AgA'. ttmidq-cinnamic ether. Compact brown needles. 
JHsfhyl sfher MeA\ [144°]. Plates. (BLNitro-o-amido-oinnamio acid 

Ethyl ether^ih!. [114°]. Plates. 0,H;(NHJ(N0,).CH:CH.C0,H. [264°]. Pr^ 

Acetyl derivative pared as above. Brownish-yellow needles. Inaot 

OA(NO^(NHAo).C 02H. [270°]. Silky needles, dilate mineral aoifis, and in water. Sol. alkalist 
Hxtr<w-aiiiido-benioio acid 0,H,N,04 i.e. With HOI at 160° it gives (/3)-nitro-oarbo* 
C!gH^(M0J(NHs)|Cp2H r5:4:3:l]. Formed bv life- styril [260°], which orystalliseB from glaoUd 
dnoingonrysamsio acid with HtS and alooholio acetic acid in compact yellow needles. - 
II& a, K.). Minute red crystals, y. sol. (8:4:l)-NitrO-amido-cinnamie acid 
al^ol, si. soh hot water.-im^Aaq. Mono- 0,H,(NOJ(NHJ.OA.CO,H« - [226°], Formed 
dlbiio pdsnitra:b»« 1*078^ 5»77°82'« by sapoid^ng its acetyl derivative, wbkh is 
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formed by nitration of aoetyl<;P-amido-oinn^io 
aoid (Gabriel a. Herzberg, B, 16, 2021). Bed 
needles. Sol. hot alcohol and acetic aoid, less 
sol. water, nearly insol. benzene and ligroln. 
Acetyl derivative [261^-266^. 
inTB0-AHlD0.o.0BBS0L 
C,H^e(NOJ(Niy(OH|[l:3:6:2]. [llS®]. Ob- 

tained by nitrating OAMe(C02H)(NFAo)(OH) 
[1:3:5:2] and saponifying the resulting acetyl 
deriTative (Nictzki a. Buppert, B. 23, 3473). 
Brownish-red needles (from alcohol). 

Di-aoetyl derivative 
C,HaMe(NOJ(NHAc)(OAo). [146®]. 

Kltro-amlao-oresol. Methyl ether* 
O.HaMe(NOJ(NH,)(OMe) [1:2:4:6]. ^ [182®]. 

Formed from its acetyl derivative. Needles. 
On elimination of NH.^ and reduction i^ yields 
C^gMe(NHJ(OMe) [111®]. Beduotion yields 
OAMe(N^,OMe [166®]. 

Acetyl derivative 

'IOAUemoi,T{NHAo)(OMe). [166°]. Formed 
horn O^Me(NHAc)(OMe) in HOAo by treat- 
ment "With HNO, (S.G. 1*48) (Limpach, B. 22, 
789). Needles. 

Nitro-M-amido-oresol Methyl ether of the 
acetyl derivative 

0,E^(Cl^NHAo)(NOJ(OMe) [1:3:4]. MethyldcH^ 
vative of acetyl-niiro-oxy-hcmylamine. [137°]. 
Formed by nitrating CaH4(CH.^.NHAo)(OMe) in 
the cold (Goldschmidt a. Polonowska, B. 20, 
2410). Prisms, v. si. sol. hot water. Yields 
nitro-anisio aoid on oxidation. 
Bi-nitro-amido-m-oresol 


0,HMe(N0J,j;NH,)0H. [151®] (L. a. D.); 

[166°] (E. a. 0.). Formed by reducing tri-nitro- 
eresol 0.HMe(N0.,)30H [1:2:4:6:3] with H,S and 
idcoholio NH| (Kellner a. Boilstein, A* 128, 166; 
liiebermann a. Dorp, A. 163, 104 ; Emmerling 
a. Oppenheim, B, 9, 1094). Thin yellow needles 
(from hot water). 

Di-nitro-amido-m-oresol 

0,HMe(N0,)a(NH,)(0H) [1:2 or 6:4:6;3]. [160®]. 
Formed by nitrating G,IL^Me(CO.^H)(NHAG)(OH) 
(Nietzki a. Buppert, B. 23, 3479). Large red 
needles. Perhaps identical with" bue preceding. 
MonO'-acetyhderivative. [225®]. 
Diacetyl derivative, [176®]. 
HITBO-AMIBO-ISO-CYMENE 


OA(NO«)(NH2)PcMe [x:5or6:3:l]. Formed 
bom its phthalvl derivative by heating with 
oono. HOI for 34 hours at 180® (Eelbe a. Warth, 
A. 221, 176). OU. VolatUe with steam. 

Benaoyl derivative 

O.BWNO,)(NHBz)PrMe. [177®]. Formed by 
nitration of the benzoyl derivative of amido-iao- 
eymene. 

Phthalyl derivative 
(OA^Oa)VrMe)AOaO«H,. [167^. Formed by 
nitranon of the phthalyl derivative of amido- 
iso-oymene. 

Bl-nitro-amido^ymene 0,HHePr(N0,)oj[NH2}t 
[1;4:2:6:8]. [118®-116®]. From the ethyfether 
of di-nitro-thymol and alcoholic NH, at 180® 
(Masiara, Of. 19, 160). Yellow tables (from 
wate alcohol), si. sol. not water. 

EITB0.2hAXID0.ETHYL-BENZSNS 
OA(OJiJ^OJ(NHJ [1:3:4]. [47®]. Yellowish- 
red prisma. SoL alcohol, ether, benzene, chloro- 
form, and OSs, more sparing in ligroln. The 
aaaliyl eon^^om if obtained b^^caxenl nitration 
vt aaatyV-p-apiido.atbyl.benaepe. 


Aeetyl derivative 

OA(C^J(NO,)(NHAo): [47®]; long yellow 
silky needles, extremely solnblo in alcohol, ether, 
Ac., less easily in ligroin (Pauoksch, B, 17, 769). 

Di-nitro-p-amido-ethyl-bensene 
O.H,(C*H4)(NOJj^lH,[l:8:6:4]. [136°]. Orange- 
vellow prisms. Sol. benzene and chloroform, 
less easily in alcohol ai^ ether. The acetyl 
derivative is obtained by^nitration of acetyl-y^ 
amido-ethyl-benzene. 

Acetyl derivative 
'OA(OA)(NO,)aNHAo: [182®]; needles. 

KITBO-AMIBO-HYDROQUINONE. 

Acetyl-di^methyl derivative 
OaH.^(NO,)(NHAo)(OMe)j: [164°]; yellow needles. 
Formed by nitration of acetyl-amido-dl-methyl- 
hydroquinone (Baessler, B. 17, 2121). 

NITE6.AM1D0-HYDB0T0LUQI1IK0NE 
OgHMe(NO^(NHs)(OH)^ Formed by reducing 
di-nitp-hydrotoluquinone with SnCl, (Kehr- 
mann a. Brasoh, J, pr, [2] 39, 389). Its hydro- 
chloride^ crystallises in long yellow needles 
changing to small plates. 

NITBO-AHIDO-MESITYLENE 
OaHMe3(NOjj)(NH2). [73°]. Nitro-nusidine, 
Formed by reducing di-nitro-mesitylene with 
alcoholic ammonium sulphide (Maule, C. J. 2, 
116; A, 71, 137; Knecht, A. 216,98; Klobbie, 
B. T, C, 6, 31).~-B'HCI. -B'^H^PtCl,.— B'jHaPO,. 

Acetyl derivative CaHMe3(N02)(NHAo). 
[191®]. Formed by nitrating acetyl-mesidine 
(Biedermann a. Ledoux,*'B. 8, 58 ; Ladenburg, 
B. 7, 1133 ; A, 179, 163). Silky needles, m. sol. 
alcohol. Feeble base. 

Beneoyl derivative C«HMe3(NO J (NHBz). 
[168’6®], Formed by nitrating benzoyl -mesidine 
(Schaok, B. 10, 1711). 

Nitro-di-amido-mesitylene C6Me3(N OJ (N]^,, 
[184°]. Formed, together with di-nitro-amido- 
mesitylene by reduction of tri-nitro-mesitylene 
by alcoholic ammonium sulphide (Fittig, A, 141, 
139). Orange laminno (from water) or monoclinic 
crystals (from alcohol) ; a:b:c » 1*626:1: *417 ; 
6-60® 4' (Lang, A, 141, 140; Hintze, A. 235, 
183), V. si. sol. cold water. — B'^lI^Cl.^ : tables. 

Dl-aitro-amido-mesitylene OaMe,(NOj3(NHJ, 
Di-nitro-mesidine, [r94°]. Formed as above. 
Sulphur-yellow crystals (from alcohol), insol. 
water. Very feeble base, its hydrochloride being 
decomposed by water. 

Acetyl derivative 0,Me,(N03)a(NHAc). 
[276^]. S. (alcohol) 6 at 78®. Formed by 
nitrating the acetyl derivative of nitro-amido- 
mesitylene. Needles. 

NITBO-AMIDO - DI - METHTL-ANILIKE «. 

NlTBO-pnENYLEMB-DI-UBTHYL DIAUIME. 

TElBA-NlTBO-DI-METH^YL-DI-AMIBO-DI. 
PHENYL-METHANE. Di-nitro - derivative 
CH,(0,.H2(N02)3.NMe.N0Jy Formed by the ac- 
tion of HNO, (S.G. 1*48) on CH^O^H^NMea), 
dissolved in HOAo (Bomburgh, B. T, 0, 7, 22^. 
Decomposes at 218®. On boiling with aqueous 
KOH it gives off methylamine. GrO| in HOAfl 
fonns G0(0A(N03)3NMeH),r 

NITBO-AMIDO-METHTL-QTnXOLINS 

heating ohloro-nitro-(iV* 8)-methyl-quinoU]M 
with alcoholio NH. at 190® (Clbaiad a. Cimpgqii, 
A 21, 1966). YelW needles aktdnMfe 
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1IITB0.AinD0.(a).KA1?RTH0I0 ACID 
0„H,N„0. *,«. 0,A(N0,)(NH,).C0,H. [o. UO®]. 
Formed by rednoi^ di-nitro-naphthoio aold 
[815®] with HjS and NH, (Ekstrand, J, pr. [2J 
88, 271 ; B» 19, 1985). Needles (from water). 

Kitro-ainido-(^)-nap]ithoio aoid 
0,A(N0J(NH«).00^. [236®]. Formed by 

redncing di-nitro-(i8) -naphthoic aoid [226^] 
(Ekstrand, J. pr, [2] A, 801). Stellate groups 
of small needles. — EiA'HCl : needles. 

Nitro-ainido-(a).naphthoio aoid. Acetyl 
derivative 0,oH,(NO,)(NHAo)CO,H. [269°]. 
Formed by nitrating the acetyl derivative of 
(4'?, l)-amido-naphthoio aoid (Ekstrand, J. pr, 
[2] 88, 247). Yellow needles, v. sol. alcohoL 
Nltro-amido-naphthoio aoid 
0 ,oH,(NO.J(NH,)CO,H [4':1':1]. Anhydride 

0, A(N0j)'<qq > Nitro-naphthostyfil. [300®]. 

Formed by nitrating naphtliostyril (Ekstrand, 
J, pr, [2] 38, 180). Orknge needles (irom 
HOAc). • - 

Di-nitro-amido-naphthoio aoid. Anhydride 

[above 290®]. Formed by 

nitrating the preceding anhydride (E.). Plates, 
V. si. sol. HOAc and alcohol. 

NITRO.AMlDO-(a)-NAPHTHOL C,oH,NA 

1. e, 0,oH,(NH,)(NO.JOH. [130°]. Formed by re- 
ducing di-nitro-(a)-naphthol with ammonium 
sulphide (Ebell, B. 8, 664). Small yellowish 
needles, insol. water, sob alcohol. 

Benzoyl derivative CioHjBzNjO,. 
[168®]. Small red needles (from alcohol) 
(HUbner, A, 208, 332). 

N itro-di-amido - (a) -naph thol. Tri-acetyl 
derivative 0,oH,(NO.J(NHAc),OAo. [236®]. 
Formed by nitrating 0,oHa(NHAo)aOAo [280®] 
(Meerson, B. 21, 1195). Yellow powder, yield- 
ing phthalic aoid on oxidation by potassium 
permanganate. Fuming HClAq converts it into 

whonoe boiling di- 

late potash forme 0„H,(NOJ(OH)<^>CMe 

erystallising in brown needles [163®]. 

HITRO-AHIDO-NAPHTHOL 8ULFH0NI0 
ACID 0,oHgN,SO, <.e. 0,„H,(NOJ(NHJ(OH)SO,H. 
Formed by reducing di-nitro-naphthol sulphonic 
aoid with SnCl, (Lauterbach, B. 14, 2029). 
Golden-yellow plates, m. sol. hot water. Its 
alkaline solution is blood-red. 

NITBO-AHIDO-TETBA-OXY-BENZENE 
Og(NO,)(NHa)(OH)4. Formed by partial reduc- 
tion of di-nitro-di-oxy-quinone (nitranilic aoid) 
with SnCL. Small violet needles, nearly insol. 
alcohol, ether, and benzene (Nietzki a.Benckiser, 
B. 16, 2094 ; 18, 500^. Its alkaline solution is 
readily oxidised by the air to nitro-amido-di- 
oxy-quinone 0B(N02)(NH2)(0H)a02. Nitrousiaoid 
converts it into nitro-diazo-di-oxy-quinone 

°*^^*.2-A^2lDaS'’HEHOL 0,H,N,O, U. 
0A(N0J(NH,).0H [6:2:1]. ^111°]. Formed by 
rMUoing the corresponding di-nitro-phenol with 
ammonium Buli>hide (Post a. Stuokenberg, A, 
205, 86). Bed needles, si. sol. water, y. col. 
alcohol and ether. Gives a dirty -green colour 
with Fe01,.^B' ABO4 : colourless pyramids. 

Mtro-o-amido-phenoU Methyl ether 
04H,(NOJ(NHJ(Oke) [8:fsl]. [76®]. Formed 


£rom.C4H3(NO*)3(OMe) [118®] by heating with 
alcoholic ammonia at 190® (Bantlin,B.ll,2I06). 
Long yellow needles. 

Nitro-o-amido-phenol CfHgfNO,) (NBCj)*^^ 
[4:2:1], [142®]. Obtained by reducing the cor- 
responding di-nitro-phenol with ammonium 
sulphide (Laurent a. Gerbardt, Compt, Chim. 
1849, 468 f A, 76, 68 ; Post q. Stuokenberg, A, 
205, 71). Orange prisms (containing aq) melt- 
ing at 80° to 90° or anhydrous crystallinecrusts, 
melting at 142° ; v. sol. hot water, alcohol, and 
•ether. — 0uHjKN2030jHaN.p3 : dark-red nodules. 
— A(?HA": brownish-yellow pp. (L. a. G.). 

Benzoyl derivative 0„H-,BzN.^O,. [above 
200°]. Yellow needles, si. sol. alcohol. 

Nitro-benzoyl derivative [218°]. 

Metdiyl ether 03H3(NQ^;)(NH.J(OMo). 
Nitro-anisidine, Formed by reducing 
C„H.,(NO.J.^(OMe) by alcoholic ninmonium sul- 
phide (Cahours, A. 74, 301). Long gajnet-red 
needles, insol. cold, sol. boiling, wai,or.— B'HOl. 
-B'.,H.,PtCl,.— B'lIBr.-B'HNOj.— B',n3S04. 

Benzoyl derivative of the methyl 
ether GJl3{NO.,)(NIIBz)(OMe). Needles (from 
alcohol) ; m. sol. boiling alcohol. 

Ethyl ether C,n3(NO,)(NlL,)(OEt). [97°]. 
Formed by heating the di-ethyl ether of 
di-nitro-di-oxy-s-di-phenyl-hydrazine fhydrazo- 
nitro-pheneiole) with cone. HClAq (Andreae, 
J, pr, [2] 21, 318). Yellow needles, m. sol. 
water. Yields ^-nitro-phcnetole on elimination 
of amidogen. — B'HCl. 

Nitro-o-amido-pbenol 

04H,(N0,)(NH3)(0H)[5:2:1]. Carbonyl deri- 
vative 0,H,(NO,)<”^>CO. [241®]. Ob- 

tained by nitrating carbonyl-o-amido-phenol 
(Chelmicki, J. pr. [2] 42, 441). Long yellow 
needles (from water). Converted by boiling 
KOHAq into nitro-pyrocatechin [170°]. 

Nitro-o-amido-phenol. Acetyl deriva- 
tive of the methyl ether 
O.H3(NOJ(NHAo)(OMe). [143°]. Formed by 
nitrating C H4 NHAc)(OMg)[ 1:2] (MUhlhauser, 
A, 207, 242). Yellow needles (from alcohol). 

Nitro-amido-phenol [134°].* Formed by boil- 
ing nitrated ?n-phenylene-diamine with aqueous 
KOH (Barbaglia, B. 7, 1269). Orange plates. 

Nitro-m-amido-phenol. Methyl ether 
0eH3(N03)(NH2)(0Me)[4:3:l]. [129°]. Formed 
by heating (4, 3, l)-di-nitro-anisole with aloo- 
bolio NH, at 190° (Bantlin, B. 11, 2106). Yel- 
low leaflets (by sublimation). 

Nitro-j7-amido-phonol C„H3(NOj) (NH,) (OH) 
[3:4:1]. [148°]. Got by saponifying its acetyl 
derivative (Hahle, J, pr, [2J 43, 63]. Dark-red 
prisms, forming a violet solution in Alkalis.-^ 
KA'. HA'HCl : plates or prisms, 

Di-acetyl derivative. [147°]. Formed 
from di-acotyl-p-amido-phonol and fuming HNO,. 
Pdle-yeUow prisms (from dilute alcohol). 

M4}thyl ether 04H,(OMe)(NOJ(NBya 
[123°]. Formed in small quantity by distilli^ 
OaH3(OMe) (N02)NMegOH, a crystalline compouna 
got by mixing nitro-j)-amido-phenol with NMcaOH. 
OrystaU. Yields O.H3(OMe)(NOJ(NHAc) txA 
O.H,(OMe)(NO,)(NH3Cl). 

NUro-p-amido-phenol OA(NOJ(NH^OH. 
[206°]. Formed by boiling its m-nitro-b^goyl 
derivative with alkalis (Hdbner, A* 210, 382). 
•Oolourlesa needles (bontaining aq) malting at 
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183^ or anhydrous golden needles, melUpg at 
206®.— KA' ijaq : red silky needles.— NaA' 2aq. 
— BaA', 4aq. 

Nitro-bemoyl derivativB 
0«H,(N0,)(NH,)0.00.0,H,NCL [225®]. Formed 
by nitrating benzoyl-p-amido-phenol [228®]. 
Yellow needles (from HOAo). 

Nitro-di-amido- phenol OaH^NgOa 
0A(N04(NH,),0H[4:6:2:1J. Formed by re- 
ducing picric acid with aqueous ammonium 
sulphide (Griess, A, 154, 202). Long dark- 
yellow needles (containing aq) or narrow plates, 
si. sol. water and alcohol, v. si. sol. ether. — 
(HA')jHaS04 5aq : yellowish needles.— BaA'^ 2aq: 
ruby-red needles. ' ' 

Nitro-di-amido -phenol. Dihenzoyl cleric 
native 0,Ha(N0J(NHBz)a0H. [167?-170®]. 
Formed by "nitrating di-benzoyl-(a)-diamido- 
phenol. 

Nitro-di-amido-phbnol. Dihenzoyl deri* 
' vativd^ 6«Ii\(NO,)(NHBz)aOH. [201®]. 
Formed by nitrating (6, 2, l)-di-amido-phenol 
(Post a. Stuckenberg, A, 205, 79). Long brown 
needles, si. sol. alcohol. 

Bi-nltro-o-amido-phenol i.e. 

0«H2(N0 Ja(NH..) (OH)[6:4:2:l]. Picramic acid, 
[170®]. S. -14 at 22® (Barney, Am. 6, 36). 

Formation. — 1. By reduction of picric acid 
(Wdhler, P. 13, 488; Girard, A. 88, 281; J. 
1856, 635; Pugh, A. 96, 83 ; Lea, J. 1861, 637. 
2. By nitration of nitro-o-amido-phonol 
(Stuckenberg, A. 205, 75), or of benzoyl-o- 
amido-phenol (Hhbner, A. 210, 392). 

Properties.— Red needles. Converted by 
the diazo- reaction into 0„n;,01(N0.J,, [110°]. 
The salts do not explode when struck. Cyanogen 
passed into its alcoholic solution forms ‘ethoxy- 
oarbimidamido • dinitrophenol ’ CaHi^N^O* 
(Griess, B, 15, 448), a crystalline body con- 
verted by boiling HClAq into uramidodinitro- 
phenol. 

Salts.— NaA'aq, S. 2 06 at 15-6®. Dark- 
red crystalline crusts (Smolka, M. 8, 391). — 
NH4A' : orange-red tables. — KA'. — BaA',. — 
CuAV ~MgA',3aq. S. 6*58 at' »7®.— ZnA',aq. 
S. *017 at 23®.-QdA',aq. S. -08 at 23®; *314 
at 100®. — Hg,A', : red powder. — HgA', aq; 
yellow needles. S. *032 at 18® ; *08 at 100®. — 
PbA',; red needles. S. 038 at 20®; *067 at 
100®.-MnA'a2aq. S. 1026 at 19®.— CoA',. S. 
•031 at 100®.— NiA',. S. *0286 at 100®.- AgA'.— 
]^'H01: reddish-brown needles (Petersen, Z, 
1868, 878). ~(HA'HCl),PtCl4. 

Acetyl derivative C4H2(NH,)(NOj3(OAo). 
[193®] (Schiflf, B. 19. 840). 

Methyl ether C,H,(NHJ(NOJ,(OMe). 
Park-violet needles (from alcohol), insol. ooldAq. 

Di-nitk'o-m-ainido-pheiiol 
CA(N0^,(NHJ(0H)[6:4;3:1]. [226®]. Formed 
1^ warming di-nitro-aniline with alooholie EOj 
(Lippmann a. Fleissner, 3f. 7, 96). Bro^isk- 
red crystals, v. si. sol. water. Yields di-nitro- 
resorcin on warming with aqueous alkalis.*" Its 
salts explode on heating. — KA'. — BaA',. — 
HgA', aq. • 

Bi-nitro-amido-phenol CeH,(NOjj2(NH,)(0^. 
[202®]^ Formed by the action ol aqueous NH, 
on^5)-tri-nitro-pbenol (Henriques, A» 315, 884). 

Bi-nltro-amldo-plienol 

0A(^0,),(KHJ(0H) [6:2:4:1], leopioramic 


acid. ri70®]. S. -082 at 22®; *81 at 100®. 
Formeq by heating its benzoyl derivative with 
HClAq pabney. Am, 5, 83). Yellowish-brown 
needles (from water).— KA': bluish-black crys* 
tals (from alcohol). Explodes when heated. 
Benzoyl derivative 

0, H..(NO.J,(NHBz)(On). [250®]. Formed by 
heating 0,H,(C03H)(NHBz)(0H) [1:5:2] dis- 
solved in HOAo with HN'O, at 80® (D.). Yellow 
plates (from alcohol).— KA' aq.— BaA', 3aq. — 
OaA',4iaq.-PbA'3. 

Di-nitro-o-amido-phenol. Benzoyl deriva- 
tive 0,H,(NO,),(NHBz).OH [4:3?:2:1]. [220®]. 
Formed by nitrating benzoyl-o-amidophonol in 
HOAo at -4° (Hubner, A. 210, 387). Greenish- 
yellow needles, insol. water. On treatment with 

pool, it yields O.H,(NO,),<^>C.O,Hr [219“]. 

— KA' 2aq.— NH4A' aq. — BaA', 5aq. — ZnA', 3aq, 
— AgA' : red needles. 

Bi-nitro-o-amldo-phenol. Acetyl deriva- 
tiveoflfit methyUether 09H2(N 0,)2(N H Ac) (OMe). 
[157®]. Formed by nitration of o-acotanisidine 
(Muhlhduser, B. 13, 921 ; A. 207, 234). Prisms. 

Tri-nitro-amido-phenol. Ethyl ether 
C«H(NO..),(NH.J(OEt). Formed by lieating 
C,H(N0“)3(0Et).NHC0.3Et with dilute H,S04 
Kohler, J. pr. [2] 29, 283). Small yellow needles 
(from alcohol). 

o-NITRO-p-AMIDO-DIPHENYL 0,2H,oN,0, 

1. a.O,H4(NO.,).C,H,NH,. [98®]. Formed by re- 
ducing qp-di-nitro-diphenyl with ammonium 
sulphide (Schultz, A. 174, 225; 207, 350). 
Reddish-brown monoclinio crystals ; a:b:o 
«1-62:1:2*19; /3 = 69® 31'.— B'HCl ; needles. 

jp-Kitro-p-amido-diphenyl 
0,H4(N0,).C,H4.NH2. [198®]. Formed by re* 

ducing pp-di-nitro-diphenyl with alcoholic am- 
monium sulphide in the cold (Fittig, A. 124, 278 ; 
Schultz, A. 174, 222). Small red needles (from 
alcohol). Gives p-nitro-benzoio acid on oxida- 
tion. — B'2H,PtClo. 

Kitro-p-amido-diphenyl. Benzoyl deri* 
vative 0,H4.0,H,(N0 .J(NHBz) [1:3:4]. [148®]. 
Formed by nitrating benzoyl-p-amido-diphenyl 
(Hubner, A. 209, 339). Needles (from HOAo). 
Reduced by tin and ^OAc to 

[198“]. 

Dl-nitr^-amido-diphenyl. Benzoyl deri* 
vative 0„H,(NO,).,NHBz. [208°]. Formed by 
nitrating bonzoyl-p-amido-diphenyl (Hiibner). 
Dark-yellow needles (from HOAc). 

Nltro-di-amido>diphenyl 
[4:1] O.H4(NH.J.C„H,(NO,)(NHJ [1:2:4]. [148®]. 
Formed by mixing benzidine sulphate (28 g.) in 
H,SO. (800 g.) with KNO, (10 g.) (Tauber, B. 23, 
796).^ Long red needles.— Bk"-taS04jpq. 

Di-nitro-di^-amido-diphenyl 0|,H„N404 t.e. 
OACJ^OjJNH, [1:3:4] 

A . Di-nitro • benzidine, 
A(NO,)NH, [1:8:4] 

[221°]. Formed by nitration of di-acetyl-bena- 
idine and saponidoation of the product with 
KOH (Brunner a. Witt, B. 20, 1024 ; c/. 
Strakosch, B. 5, 237). Obtained also by hyto- 
lysia ol di-nitro-di-phthalyl-benzidiBe ^an- 
drowski, M, 8, 471). Bed needles. SoL phenol, 
V. si. sol. alcohol, insol. water. Its tetruo*. 
compound combines with o-naphthylamioe-jp* 
sulpholiic acid to d7o»f6ff, whidi 
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nniiiordanteJ eutton the shade, of alizarine- 
ftolet Bt Sn^ and HOI it is reduced to tetra- 
amido-diphenyl. 

Di^afiyl derivative [above 800^]. 

Bl-nitro^l-^amido-diphenyl [197^]. Ob- 
tained, together with the preceding, by hydro- 
lysis of di-nitro-di-phthalyl-benzidine (Ban- 
drowski). Yellow needles (from alcohol). 

Di-nitro-di-amido-diplienyl 
[4:8;l]0,H,(NH,)(N0,).0,H,(N0,)(NH,)[l:2or3:4] 
Di^niPro-bemidine, [214°]. Formed by stirring 
ENO, (20*2 g.) into benzidine sulphate (28*2 g.) 
dissolved in RjSO^ (300 g.) (Tauber, Ik 23, 795). 
Yellow plates (from alcohol). Its azo-com- 
pounds do not dye cotton. 

NITRO-AMIDO-PHENYL-ACETIC ACID 


0,H*NA i.e. OA(NOJ(NH,).CH.,CO,H [2:4:1]. 
[186°]. Formed by reauoing (4,2,1) -^-nitro- 
phenyl-acetic acid with aqueous ammonium sul- 
phide (Gabriel a. Meyer, B. 14, 824). Eoddish- 
yellow needles, v. sol. hot water and alcohol, si. 
sol. ether. Forms salts with acids au4 bases. 
— HA'HCl ; colourless needles. 

Methyl ether MeA'. [94°J. 

Ethyl ether EtA'. [100°]. Yeflow 
needles. * 

Nitro-amido-phenyl-acetio acid 
OA(N02)(NHJCHa.CO,H [3:4:1]. [144°]. Pre- 
pared by saponification of its nitrile fnitro-amido- 
benzyl cyanide) by boiling with HCl (Gabriel, B. 
15, 830). Orange-yellow plates or needles. Sol. 
alcohol and ether, insol. QS.^. By the action of 
amyl nitrite and HCl it gives (3,4,l)-nitro-diazo- 
•8-nitrosO’toluene 0,Hj,(N2Cl)(N0.,)(CH2.N0). 

Nitrile 0«H8(N6j)(NH2).Cn2CN. [118°]. 

Formed by saponifying its acetyl derivative with 
potash. Orange plates, sol. water and alcohol. 

Acetyl derivative of the nitrile 
OA(NO,)(NHAo).OH 8CN. [113°]. Formed by 
nitrating 08 H,(NHAo).CH 20N (Gabriel). Flat v^U 
low needles or plates, sol. alcohol and hot water. 

wt-Nitro-a-amido-phenyl-acetio acid 
0.H,(N02).0H(NH,).C02H. [172°]. Formed by 
adding HNO, (1 mol.) to a cold solution of a- 
omido-phenyl-acetic acid in HjS04 (Plochl a. 
Lo8, B. 18, 1179). Silky needles, v. sol. hot 
water, insol. alcohol. — CuA'.j : palo-bluo needles. 

DI-NITRO-AMIDO-DIPHENYLAMINE 


[4:1] C8H4(NBy .NH.O.H,(NO,)., [1:2:4]. [177®]. 
Formed by the action of chloro-di-nitro-benzene 
on p-phenylene-diamine in alcoholic solution in 
presence of NaOAc (Nietzki, B. 23, 1852). 
Brownish-red plates, si. sol. alcohoL — 
B'O0H2(NO2)aOH: brown needles. 

Acetyl derivative OisHaAcN^Oi. [238°]. 
Bed nee^es. 

Di-ni;ro-amido- di]^nylamine [172°]. Forr^ed 
from m-phenylene-diamine and 0,H,01(N0^a 
(Leymann, B. 15, 1287). 

NITBO - AUIDO - PHEim. . ISOBVTTS^O 


A0Il).O,.H,AO, ».«. 

OACKO,}(N^.O]^aHMe.CX),H. [188°]. 
Formed by reducing di-nitro-isobutyrio acid 
with ammonium sulphide (Edeleanu, O. /. 63, 
65^. Bright-rel plates. Reduced by long 
boiling with ammonium sulphide to the compound 

[l{] [216°]. 

p • iriTBO . 0 • AHIDO-PHEKYL-OABBAMIO 
OA(NOJ(NBy.NH.OO^t[4;2:l]. 


[162°].# Formed by reduction of di-nitro-phenyl- 
urethane with hot aqueous RH^HS (Hager, B. 
17, 2630). Orange-red needles or prisms. Y. 
^1. alcohol, V. si. sol. water. On heating above 
its melting-point it loses EtOH, and is converted 
into nitro-phenylene-urea with the formula 

o.H3(no.j<;N|>co. 

NITRO - AMIDO - PHENYL*- ETHANE w. 

NlTRO-ASnDO-ETnYL-I»ENZEMB. 

NITRO - AMIDO - DI - PHENYL - ETHYLENE 
i.e. C,n,(N02).CH:OH.O,H4NH^ 
[230°J. Fonned by reducing di-nitro-di-phenyl- 
ethylene with alcoholic ammonium sulphide 
(Strakosch,' B. 6, 329). Purple plates (from 
nitrobenzene). — B'HCl: silky needles, decom- 
posed by grater. ^ , 

Nltro-amido-di-pbenyl-ethylene 
[2:1] O«H4(NO.,).0H:CH.O.H4rNH,) [1:2J. Formed 
by reducing di-o-nitro-stilbeno, formed^^ the 
action of alcoholic potash on o-nlt,ro-Denzyl 
chloride (Bisohofl, B. 21, 2077). Amorphous 
mass, sol. ether and alcohol. 

Di-nitro-amido-pbenyl-ethyleue v, Di-nitro- 

AMIDO-STYRENE. 

p - NITRO - DI-p- AMIDO -TRI - PHENYL . 
METHANE C,H4(N02).CH(C,H4.NH.J^ Prepared 
by heating aniline sulphate (28 pts.) with p- 
nitro-benzoio aldehyde (15 pts.) and ZnCl, 
(20 pts.) at 100° (Fischer, B. 15,677). Large 
garnet-red crystals (containing OjHb). Yields 
pai'aleucanlliuo on redaction with zino and HCl. 
— B"H.,Gl2 : needles. 

m-Nitro-di-p-amido-tri-phenyl-methane 
[3:1] 0«HIN0ACH(0«H,.NH, [1:4])^ [136°]. 

Prepared by heating m-nitrp-benzoio alddhyde 
with aniline hydrochloride and ZnOl* (Fischer 
a. Ziegler, B. 13, 671). Light-yellow crystals, 
sol. ether. Crystallises with in yellow 

oonoeiitrio crystals [81°]. 

NITRO- AMIDO - PHENYL - (a) - NAPHTHYL- 
AMINE 0,„H,3N,0, t.c. 

0„H, .NH.C,H, (NO., ).NH, [1:4:2]. [147°]. Formed 
by reducing di-nitro-phenyl-(a)-naphthylamine 
with alcoholic anUhonium sulphide (Heim, B. 21, 
2302). Dark-yellow needles (from dilate alco- 
hol). Gives a dark-green solution in H3SO4. 

Nitro-amido-phenyl-(i0)-naplithylainine 
C„H, .NH.G,H., (NO., ).NH3 [1:4:2]. [196°]. Formed 
by reducing di-nitro-phenyl-(j8)-naphthylamine 
(Heim, B. 21, 590). Needles or prisms, m. sol. 
alcohol. Dyes silk golden -yellow. Cone. 

H.,S04 forms a yellow solution turned green by 
heating. 

Acetyl dertuaftvs OjaHijAoNjOy [200°]. 
Orange-red needles (from alcohol). 

p-NITRO - o - AMIDO - PHENYL - PROPIONIC 
ACID O.H,oN, 04 t.c. 

C.H4(N0,)0H,.CH(NHJ.C02H. Formed from 
a-amido -phenyl-propionic acid, H^SO^, and 
HNGf (Erlonmeyer a. Lipp, A. 219, 218). Fluffy 
white mass (from alcohol), or prisms in stars 
(oontain^lng l^aq) (from water). SI. sol. alcohol, 
m. sol. water, insol. other, v. sol. ammonia. 
Neutral to litmus. Bitter-sweet taste. Toms 
browq at 220°, decomposes at 240°-246°. Gives, 
on oxidation by chromic mixture, jp-nitro-benioie 
aeid. Boiled with EOH it gives off 
HA'HOl. Needles in rosettes.->OuA', 2aq. 

Nltro-amido-^-pbenyl-propioaio am 
[a;;4;l]O,H,(NOJ(NBy0JH,.CO3H. Nitro^amida- 

MM 
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hydroeinfuimic acid, [146^]. Bed ozystali. 
Bol. water, aloohol, ether, and benzene. The 
aoetyl derivatiye is formed by nitration of p* 
amido>j9-phenyl-propionio acid. 

Acetyl derivative [174°]. Long yellow 
needles. Sol. aloohol and benzene, si. sol. cold 
water and ether (Gabriel, B, 15, 8441. 

Kitro-amido-phenyl-propionio aofd 
[2:4:1] OA(NO,)(N^.OH,.CHa.OO,H. ^89®]. 
Prepared by reduction of di-nitro-phenyl pro- 
pionic acid with aqueous ammonium sulphide 
(Gabriel a. Zimmcrmann, B. 12, 601). Plateb 
or flat needles. Sol. aloohol, ether, and roetio 
acid, insol. CS.^. 

Di-nitro-amido-fl-phenyl-propionio acid 
[6:8:4:1] CA(NO,)j(NHa)OH,.OH2.CO,H. [194®]. 
Formed by lr.eating OjH2(NOji)2(OMe).ff^4.GO^ 
with ammonia in sealed tubes at 100° (Stdhr, A, 
225, 87). Yellow, needles, v. si. sol. water. 
Does ( IT jt form salts with aoide. — NH4A'.— 
BaA'.lla^. 

Methyl ether MeA'. [102°]. 

* Ethyl ether^iM. [95°]. 
DI-NITRO-AMIDO-PHENYL-TOLYL-AMINE 
0;H.(NH2).KH.0,H,(N0,),. [184°]. Formed 

from tolyiene-dianiine [99°] and OaH,Cl(NOj2 
(Leymann, B. 15, 1237). Red tables. 

Formyl derivative [157°]. 

Acetyl derivative [164°]. 
j-NITEO-DI-o-AMIDO-PHENYL-DI-TOIYL- 
MET^NE 0,H4(N0,).CH(0,H..NHJ^ 

(a)-l8omeride. [172°]. Formed from p-nitro- 
benzoio aldehyde, p-toluidine, HClAq and alco- 
hol (Bischler, B, 20, 3302). Crystallises from 
benzene in needles (containing C,HJ, v. si. sol. 
cold alcohol.- B"H.>tCl,. 

(fl)-l8omeride. [127°]. Formed from p-nitro- 
benzoio aldehyde, p-toluidine, and cone. H2SO4 
(Bischler, B. 20, 3304). Yellow plates, v. sol. 
benzene and warm alcohol, si. sol. ligroin. — 
B''H,C4-B''H,PtCl.. 

Di-acetyl derivative [136°]. 
Di-benzoyl derivative [162°]. 
m-Nitro-di - o-amido-phenvl-di-tolyl-methane 
P:1]0,H4(N0J.CH(C,H.,NH,)V 

Jal-Isomeme. [128°]. Formed by the action 
of HCl on a mixture of m-nitro-benzoic aldehyde 
and p-toluidine. 

(^)-l8omeride. [86®]. Formed from f»-nitro- 
benzoio aldehyde, p-toluidine and H^SO^ 
(Bischler, B. 21, 3207). Yellowish needles, t. 
•ol. hot alcohol.-B^HsPtCl,. 

Di-acetyl derivative, [104°]. 
Di-henzoyl derivative, [148°]. 
p-Vitro-di-m-amido-pbenyl-di-tolyl-methane 
r4:l]OA(NOACH(0,Hj.IlH,)a. Prepared by 
neatiitg o-tolmdine sulphate withp-nitro-benzoio 
ald^^e and ZnCl, at 100° (Fischer, B. 15, 
•79). Small yellow crystals (containing 0 A)» 
wi-EITBO-DI-AMIDO-PHENYL-DX-XYLYL- 
METHANE 0,H4{N0a).0H(0,H,Mea.NH4,. 1^2°]. 
Formed by condensing m-nitro-benzqio alde- 
hyde with m-xylidine (Bischler, B. 21, 8216). 
Plate8.--’B''Hj01s: yellow plates.— B"H^Pt01^ 
Acetyl aerivativi, [182°]. Needles. 
Benzoyl derivative, [186°]. 
p-Nitro^-o-amido-phenyl -di-zylyl-methand* 
OA(NO,).OH(OAMe».NHa)^ [90°]. Formed 
by eondensing p-nitro-benzoio aldehyde with 
m-xylidine by HaSO. (B.). Yellow needles.— 
B"U.Cl^-B''HaPt01,.^ 


Di-acetyl derivative* [88°]- 

Di-henzoyl derivative, [192°]. Keedlos. 

BI-NITBO-DI-AMIDO-DIPHENYL iUIr 
PHONIO ACID 

0,H,(NOJ(NHJ,OA(NO,)(NH*).SO,H [1:8:4:!^ 
Obtained from di-acetyl-di-amido-diphenyl sul- 
phonic acid by nitration and saponifleation 
(Zehra, B. 23, 8460).-:^; aq. 

Di-acetyl derivative. Yellow needles. 

s-DI-KITRO-DI-AMIDO-QITlNONE 
0,(NOJ,(NH,),O, [1:4:2:6:3:6]. Prepared by dis- 
solving s-di-amido-di-imido-benzene nitrate 
0,H2(NHji(NH).,(HNO,)a (Ipt.) in cone. H^SO* 
(15 to 20 pts.) at about 10°. On adding lumps 
of ice to the mixture, the compound crystaUises 
out in dark-yellow needles. It is practically 
insoluble in cdl indifferent solvents. Very wetdc 
base, whose salts are readily decomposed by 
water. By warming with dilute KOH, ammonia 
is evolved, and the K salt of nitranilic acid 
0*(N0a)2(0K.)2028e^arate8 out. By 8tannou8 ohlor- 
ide it' is reduced to tetra-amido-hydroquinone 
0.mn^A0B.)., [1:2:4:6:3:6] (Nietzki, B. 20,2115). 

NITRO-AMIDO-BESORCIN O4H.N2O4 «.#. 
0,ri,(NO,)(NHj)(OH),. [170^. Foriged by re- 
duction of di-nitro-resorcin with ammonium 
sulphide (Benedikt a. Hiibl, M, 2, 825). Bark- 
brown crystals, si. sol. water, v. sol. alcohol.— 
B'2H2804: needles. 

Di-nitro-amido-resoroin 

C.H(N02)2(NEy(OH)2. [190°]. Obtained by re- 
duoing tri-nitro-resorein (styphnic acid) with 
alcoholic ammonium sulphide (B. a. H.). Cop- 
pery leaflets, insol. water, si. sol. aloohol. 

DI-NITRO-p-AHIDO-STYRENE 
C,H,(N0J(NH2).CH:CH(N02). Formed by ni- 
trating p-amido-oinnamio acid, CO3 being split 
off (Fnedlander a. Lazarus, A, 229, 247). 
Slender reddish-brown needles (from alcohol). 
Cone. H2SO4 gives off COj forming a nitro-amido- 
benzoic aldehyde. 

Acetyl derivative, [252°]. 

Di-nitro-amldo-styrene 

CeH.2(N02)2(NHJ.CA- Acetyl derivative. 
[212°] ; needles, sol. alcohol and acetic acid, sL 
sol. hot water, nearly insol. ether; formed by 
nitration of aoefyl-p-amido-cinnamio acid 
(Gabriel a. Herzberg, B. 16, 2041). 

NITRO-AMIDO-TOLDENE v. Nitbo-tolu* 

XDINE. 

NITRO-AMIDO.TOLDENE ea;o SULPHONIO 
ACID G,Hh(N 02)(NH2).CH2S0,H. Formed by 
reducing CbH 3(N0,)2.0H2S0,H by NH, and 
(Mohr, A. 221, 226). Needles, sol. water.— KA'. 
— BaA'a 2aq. 

Nitro-amido-toluene sulphonio aoid 
0.1^Me(N0.J(NHa).S0fl ,il:2:4:6]. S. *17 at 
11°. Obtained by sulphonating (2,l,4)-nitro- 
toluidine (Foth, A, 230, 800). Yellow needlei 
(iom water).— KA'aq.—BaA'a4aq. 

Nitro-amido-toluene sulphonio aoid 
C.HaMe(NOa)(NHa).SO,H[l:8:2:6]. Formedfrom 
acetyl -o-toluidine by successive sulphonation anf 
nitration (Nietzki a. Pollini, B. 23, 138). t 

NITRO-AMIDO-p-TOLDIC ACID 
CaH,Me(NO2)(NHa)00aH [1:2?:8:4]. [246°]. 

Formed by saponifying its acetyl derivatiTi 
(NiementowBki,/.i)r, [2] 40,27). Yellow neediet* 
•ol. hot water.— K a' 2^ : reddUh-yellow needlea. 
Acetyl derivative [2l9°]. Formed from 
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aoetyl-amido-tolaio. aoid and HNO, in the cold, 
yellow needles, insol. water. 

Nitro-amido-tolnio aold 

O.H,Me(NO,)(NH,)CO,H [1:2:4:6]. [236<n. 

Formed by heating bromo-nitro-toluio acid with 
alooholio NH, at 180° (Fileti a. Grosa, Q, 18, 
298). Silky yellow needles (oontaining aq). 

m . NITBO . D1 . AlUDO - DITOLYL [3:5:4:1] 
0,HaMo(NOJ(NH,).Ojaj4efNOJ(NH,) [1:3:6:4]. 
[267^]. Formed by saponifying its aoetyl deri- 
yative (Gerber, B. 21, 746). Garnet-red needles. 

Di-acetyl derivative. Obtained from 
di-amido-ditolyl. Crystals, decomposing at 320°. 

NITBO-AMIDO-XYLENE v, NirRO-xyLiDiNS. 

KITBO-AMIDO-XYLENE SVLFHONIG ACID 
0.H,„N,S04 t.e. C,HMe,(N0J(NH2)S03H 
[l:3:2or5:4:6J. Formed by nitration of m-xylidino 
sulphonio acid (Sartig, A, 230, 338). blender 
needles (from water), si. sol. cold water, insol. 
alcohol.- KA' lAaq.— BaA'a l>q.— PbA' aq. 

NITBO-AMYLENE C,H„N02 U, 
CH3.0H(N0,).03H,. Formed from allyP Iodide 
and potassium nitro-ethane (Gal, J. 1873, 333). 
Oil. May be reduced to OjHgNH^ (85 ). ,, 

Nitro-amylene CH3.C(N02):CMea. [166°- 
170°]. Formed from di-raethyl-etbyl‘Carbinol 
and cone. HNO4 (ITaitinger, M. 2, 289). Oil, 
sol. alcohol and ether. Dissolves in alkalis and 
gives a blue colour with KNO, and H3SO4. On 
heating with HClAq it gives NHj, hydroxyl- 
amine, and acetic acid. On heating with water 
it yields nitro-ethane atfd a ketone. NaOEt 
gives a yellow pp. 

KITBO-ANILIG ACID v, Di-nitbo-di-oxt- 


QUINONB. 

o-NITBO-ANILINE O^HaN^O.^ i,e, 
0«H4(N02).NH. [2:1]. o-Nitraniline, Mol. w. 
188. [71*6^. 

Formation. — 1. By heating o-bromo-nitro- 
benzene with alcoholic KH, (Walker a. Zincke, 
B. 6, 114).— 2. Together with p-nitro-aniline by 
nitration of acetanilide and saponification of the 
product (KeJmer). — 3. By heating o-nitro-anisole 
G4H4(NOo)(OMe) with ammonia at 200° (Sal- 
kowski. A, 174, 278). — 4. By reduction of 0 di- 
nitro-benzene (Binne a. Zincke, B. 7, 1374). — 
6. By nitration of benzaniKde and saponifica- 
tion of the product (Lellmann, A. 221, 6). 

Preparation,--!, By splitting off the HSO3 
group from o-nitro-aniline-jp-sulphonio acid by 
heating it with HCl under pressure. The sul- 
phonio acid can be very readily prepared by 
sulphonation and nitration of acetanilide (Nietzki 
a. Benckiser, B, 18, 294). — 2. Twelve pts. of o- 
nitro-phenol are heated with 20 pts. of aqueous 
NH, (36 p.o.) at 16Q°-170° lor 16 hours ; the 

g roduct is crystallised from water; the yidd 
eing about 60 p.o. ^Fthe o-nitro-phenol em- 
ployed (Merz a. Biz, B, 19, 1749). 

Properties.— Orange needles, m. sol. ht)t 
water, v. sol. alcohol, y. e. sol. ether. Volatile 
with steam. Does not combine with chlorinated 
quinones (Niemeyer, A. 228, 822). 

Salts. — ^B'HCl; plates. Decomposed by 
water into HOI and o-nitro-aniline. 


Formyl derivative 0 -H 4 (NOJ(NHOHO). 
[122°]. N^les (Hfibner a. Herff, A, 209, 867). 
Aee^l derivative 04H4(NOs)(NHAo)« 
Ykow plates, m. sol. cold water) 
Propionyl derivative [68°] (Smith, Am. 
6 , 172 ). 


Binaoyl derivative, [94°]. Needles. 

Oxalyl derivative u. jOxalio aoid. 

m-Nitro-aniline C„H4(N02).NH,C8;1]. [114°]. 
1286°). S. *114 at 20^; S. (alcohol) 7 05 at 20° 
(Carnelley a. Thomson, C. J. 53, 786). 

Formation,—!, By roduoing wi-di-nitro* 
benzene with H^S and alcoholic ammonia (Hof- 
mann a. MQspratt, A. 57, 204 r Beilstein a. Kur- 
batoff, A. 170, 44). — 2. Together with p-nitro- 
aniline by adding HNO3 to a solution of aniline 
jp H38O4 (Hiibncr, ^.208, 299). 

Preparation.— A solution of SnOl, (3 mols.) 
in ahiohol saturated with HCl is slowly allowed 
to drop into a well-cooled alcoholic solution of 
wi-di-nitro-bcnzene (1 mol.) with continual agi- 
tation (Anschutz a. Heuslcr, B. 19, 2161). 

Propefties . — Long yellow needles. Colours 
pine-wood yellow. Gives no colour with bleach- 
ing powder. 


lieactioivi. y 1. Cyanogen passer* ^n4o its 
alcoholic sohiiiou forms a compound wdth formula 
C«H4(N0,).N1I.C(NH).C(NH).0,H4.N03 (Sqpf, 
J.pr. [2] 35, 530). — 2. Cyamgen iodide forms a 
green pp. of (C3H,(N03)NH)4C [2iB6°] (Hiibner, 
B. 10, 1719). — 3. Silver nitrate forms a com- 
pound (CuH4(N02){Nn2))4AgN03 [125°] when 
; added to its alcoholic solution (Mixter, Am. 1, 
239).— -4. Chlorinated guinoncs dissolved in 
benzene form dark-green crystalline additive 
compounds (Niemeyer, A. 228, 322). 

Salts. — B'HCl. Pearly crystals, v. e. sol. 
water.— B'^H^PtClg. Yellow powder, v. e. sol 
water and alcohol.— B'HBr : plates (Stacdel a. 
Bauer, B, 19, 1940).— B'^HaC^Oi : crystals. 

Acetyl derivative CJ£,(N03)(NHAo). 
[150°]. (Meldola a. Salmon, G. J. 63, 778 x 
[143°] (Meyer a. Stiiber, A. 165, 183). Prisms. 

Benzoyl derivative. [15G°]. Plates. 

p-Nitro-anlliiieC„H4(N03)(NH3) [4:1], [147°]. 
S. -077 at 20° ; 8. (alcohol) 6*84 at 20° (Car- 
nelley a. Thomson, G, J, 53, 78G). 

Foi'ination, — 1, By nitration of the anilides 
of tartaric, succinic, or acetic acid, the product 
being saponified (Arppe,i4. 90, 147 ; 93, 167; Hof- 
mann, Pr. 10, 589 ; 12, 639), the^-nitro-aniline, 
which is formed at the same time, may be re- 
I moved by steam-distillation (Korner).— 2. By 
healing [4:l]CaH4(N0.2)(0Me) with ammonia at 
200° (Salkowski, A. 174, 28l).— 3. By reduction 
of p-di-nitro-benzene (Zincke a. Binne, B. 7, 
87ll. — 4. By heating p-chloro-nitro-benzena 
witn ammonia (Engelhardt a. Lalschinoff, 
1870, 232). — 6. By heating p-nitroplienol (G pts.) 
with aqueous NH, (20 pts.) at 190°- 200° for 
several hours ; the yield being 68 p.o. (Merz a. 
Biz, B. 19, 1763). 

Preparation, — 1, Equal volumes of°HNOg 
(S.G. 1*42) and H2SO4 are mixed and cooled. 
Acetanilide is gradually added as long as it will 
disserve. The cold solution is set aside for hall 
an hour, i»hen poured into water, and the nitro- 
compound crystallised from boiling water. The 
nitro-aoetaniJide is saponified by boiling NaOH* 
and the nitraniline cryitallisod from water (Mel- 
dola, C. J, 43, 427). — 2. 1 kilo, of acetanilide is 
slowly dissolved in 4 kilos, of H2SO4, kept cool by 
standing the vessel in a stream of cold water. 
590 grms. of HNO, of S.G. 1*478 ( » 86 p.o.), of 
the corresponding quantity of orainary HNO, 
(1*42) diluted with 1200 gms. of H.SO4 is then 
rely gradually ran in, taking care that the tern* 

M 2 
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poratfura does not rise above 20^. After standing, 
the product is poured into cold water, and the 
yellow pp. of nitracetanilide which separates is 
filtered off and saponified by boiling with strong 
HCl. The yield is very satisfactory (Nfilting a. 
Collin, J3. 17, 2<>2; 51. J. Friswell, priu. com.). 

Properties.— liOiig raonoclinio needles (from 
water). May be readily sublimed. **Not volatile 
with steam. Weak base, its salt being decom- 
posed by water. Does not combine with ohlor- | 
inated quinones. Cyanogen iodide at 120° forn^s 
(C,H,(N02).NH).0 [above a00°] (Hiibncr). 

S a 1 1 8.-B'HC1.-B W’tCl,. 

Formyl derivative C^H^jNQJp^HCHO). 
ri94®]. Formed from formanilide and fuming 
HNOa at — 17° (Osborn a. Mixter, Am. 8, 340). 

Acetyl**- derivative C4H4(NC»2 )(NHAc). 
[207®]. Formed by nitrating acetanilide. Prisms. 
Gives p-nitro-phenDl when boiled with cone. 
KOHiAf (JVagner, B. 7, 76). 

Benzoyl derivative [199°]. Needles. 

Bi-nitro-aniline C^H5N.,04 i.e. 
OX(NOJa(NH,) [C:2:l]. Mol. w. 183. [138“]. 
S. (96 p.o. alcohol). *62 at 12°. Obtained by 
healing the methyl or ethyl ether of c-di-nitro- 
phenol with aqueous ammonia (Salkowski a. 
Behs, B. 7, 370 ; A. 174, 273). Yellow needles. 
Yields m-di-nitro-benzene on elimination of NH^. 

Acetyl derivative 0«Hj,(NOj{)a(NIIAc). 
[197®]. 

Bi-nitro-aniline 0„H,(N0J2(NH2) [4:2:1], 

ri7G®} (Barr) ; [188®] (Hentschel, J. pr. [2] 34, 
427). S. (95 p.o. alcohol) *76 at 21® (S.) ; (88 
p.o. alcohol) 6-8 (Rudneff, Z. 1871, 202). 

Formation. — 1. By the action of alkalis on 
di-nitro-phenyl-citraconimide (Gottlieb, A. 85, 
17). — 2. By heating (l,2,4).chloro.di-nitro- 
benzene with alcoholic ammonia (Clemm, J.pr, 
[2] 1, 146).— 3. By heating [4:2:1] C JI,(N02)^(OMe) 
with NH^q at 100 ' (Salkowski, B. 6,872; 6, 
139).«.4. By heating (4,2,l)-di-nitro-phenol (3g.) 
with ammonia (10 o.o. of 27 p.o.) for 16 hours at 
176® (Barr, B. 21, 1642). 

Prcpcrtics.— Light-yellow prisms ; v. si. sol. 
boiling water. Does not form salts. 

Beactions.—l. Elimination of NHj yields m- 
di-nitro-benzene. — 2. Cone. KOHAq forms di- 
nitro-phenol [114®] (Willgorodt, B. 9, 979). — 
3. Alcoholic KCy added slowly forms di-nitro- 
amido-phenol [226°] (Lippmann a. Fleissner, M. 
7, 96). 

Acetyl derivative C,.H,(NO.Jj,(NHAo). 
[120®]. Formed by nitration of acetanilide 
(Rudneff, Z. 1871, 202 ; Ladenburg, B. 17, 148). 

Tri-nitro-aniline 0„H4N40e i.e. 
CgH,(NOJ,(NH.J [6:4:2:!]. Picramide. Mol. w. 
228. [t38®]. Formed by the action of ammonia 
on (l,2,4,6)-chloro-tri-nitro-benzeno (Pisani, A, 
92, 826) or on picric ethers (Liebermann a. 
Palm, B. 8, 278). Formed also by dis^ving 
p-bromo-aniline in cooled BN Og (S.G. 1*5) (Hager, 
B. 18, 2578). Yellow plates witn blue ahimmer 
^rom alcohol) or monoolinic tables (from HO Ac). 
Tin and HOI reduce it to ^ri-amido-phenol (Hepp, 
A. 216, 860). Nitrous ether does not attack it. 
BoUing potash yields picric acid. 

Oimbinatione. — Yellow 

which separate from its solution in 

j (Mertens, B. 11 « 8^.— — 

B'0,4H,..-FOANHg; [124®] (Hepp, Bl. [2] 
110.4 J. 216. 8591. ^ 


Beferences. — BuoHOt Cblo]io« and lono- 

MirBO^ANILINa. 

NITBO-AHILIHE-SULFHOHIO AGXB v. 
NlTBO-AMinO-BBNZBNB-BULPHOinO ACID. 

NITBO-ANISIO AOIB v. Methyl derivative of 
Nitro-oxy-bbnzoio Acm. 

NITBO-ANISOLE v. Methyl ether of Nitbo- 

PHENOL. / 

NlTBO-ANTHBAQinNONE O^H^NOg t.e. 

g s]. Mol. w. 258. 

[220 ]. Prepared by nitrating anthraquinone 
dissolved fn H2SO4 by HNO3 in the cold (Roeiner, 
B. 16, 1786; Liebermann, B. 16, 64). Yellow 
plates (by sublimation) or prismatic needles 
(from HOAc) ; sol. benzene, aniline, and chloro- 
form, si. sol. alcohol and ether. On reduction 
and trefitment with nitrous acid it yields erytho- 
oxy-authraquinone. 

^ Nitro-anthraqulnone OgH4<^Q^^CgH3N03 

[2 4jj.**[230®]. Formed by boiling anthraquinone 

for, half an hour with HNO, (S.G. 1*6) (Bdttger 
a. Petersen, J. pr. [2] 6, 367 ; B. 6, 20 ; A. 166, 
147). Formed also by nitration of di-bromo- 
anthracene (Claus a. Hertel, B. 14, 978). Yellow 
needles (by sublimation), insol. water, v. si. sol. 
ether and alcohol, m. sol. benzene and HOAc. 
Yields alizarin on fusion with potash. Cone. 
H^SOi (12 pts.) at 200° forms ‘ imido-oxy-anthra- 
quinone ’ C^HjaN^OgV which sublimes in rose- 
coloured needles. 

Bi-nitro-anthraquinone C|4HgN20c t.s. 

[8 |]0.H,(NOJ<°g>C.H,(NOjg e]. MoLw. 

298. [above 300®]. Prepared by allowing anthra- 
quinone (10 g.) dissolved in H2SO4 mixed with 
HNO3 (10 g. of S.G. 1'48) to stand for several 
days. It is also formed by nitrating o-nitro-an- 
thraquinone (Roemer, B.IO, 363). Yellow crystals 
(by sublimation), sol. nitio-benzene, si. sol. 
xylene and HOAc, nearly insol. alcohol and 
ether. On reduction and treatment with nitrous 
acid it yields di-oxy-anthraquinone (anthramfln). 
On heating with H2SO4 at 200® it yields four 
colouring mattori?, OotHuNjO,, OjsHifNgOixt 
OgnH.gN.O,, and 0.„H„N,0,. 

Bi-nitro-anthraquinone O^HgNjOy. [256®- 
260°]. Formed by boiling anthraquinone with 
a mixture of equal volumes of H2SO4 and HNO, 
(S.G. 1*6), or by boiling anthracene with fuming 
nitric acid (Bottger a. Petersen, A. 160, 147 ; 166, 
164). Minute monoolinio, ahnost colourless, 
crystals, insol. water, si. sol. alcohol, v. si. sol. 
ether. H.SO4 converts it at 200® into violet 
* i-imido-ai-oxy-anthraquinone * 0,4H,N204. 

Bi-nitro-anthraquinoaV OifHgNgOg. Fritz^ 
eche'^e Eeagent. [280®]. Formed, togethM with 
anthraquinone, by heating anthracene with di- 
lute nitric acid at 90®. On orystaHisation from 
alcohol it separates first (Fritzsohe, N. Petersb, 
Acad. Bull. 22, 43 ; Z. 1869, 114 ; c/. Anderson, 
A. 122, 802). Prepared by adding HNOg (30g*| 
to a solution of chrysene (60«.) containing ax^ 
thraoene in alcohol (6,000 c.c!), and heating oh 
a water-bath. The crystals of the chrysene 
compound (v. infra) which then separate are 
oxidised by OrO. in HOAo, which ftttaete the 
chrysene and leaves the dl-nilro4Uit&raqhiaohs 
(Schmidt, pr. [2] 9, 268). 
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ProperHes , — ToUow needles (from boiling 
HOAo), T. eL sol. alcohol and eUier. Sublimes in 
eoloorless serrated plates. Forms very charao- 
(eristic compounds with aromatic hydrocarbons. 
HsS 04 at 200^ forms Oi^H^NyO^, a black powder. 

Cambin4iiion8. — C, 4 H 4 N.^ 04 (Ph 0 H: 0 HPh) ; 
orange-red plates.— 0,4H4N;,0«(0,4H, 4) : violet 
monoclinic laminaa, obtained by dissolving di- 
nitro-anthraquinone (9 pts.) and anthracene 
(10 pts.) in crude xylene (100 pts.). — With 
chrysene: 0,4H4Na04(C,„H,..). Slender red 
needles [294°], si. sol. boiling HOAc. 

NITKO - ANTHRAaUlKONE - CARBOXYLIC 
ACID0,4H40a(N0J.C0,H. [above 300°]. Formed 
by nitration of anthraquinone-carboxylio acid 
(Liebermann a. Glock, B. 17, 801). Small 
needles. Dissolves in H2SO4 with a violet colour. 

{a).iriTRO-ANTHEA(ltriNONE.SULFHONIC 

ACIDO,4H,NSO,i.s. 

O.H,<^O.H,(NOJ(SO,H' [J 2:8]. [266» 


uncor.]. Prepared by nitration of ^anthra- 
quinonc-Bulphonio acid with a mixture of 
HNOg (1*6) and HaS04, the (i3)-isomeric acid 
which IS formed pimultaneously remains ’dis- 
solved wlfilst the a rcid separates out (Glaus, B. 
16, 1614; 17, 1276; Lifschiitz, B, 17, 899; c/. 
Liebermann, B. 16, 66). Small white plates 
(from dilute HNO3) or very fine silky needles 
(from hot water). Strong acid. On fusion with 
EOH it gives alizarin. 

Salts.— A'Na aq: Icgag needles, sol. hot 
water, nearly insol. cold water and alcohol. — 
A'K : small needles. — A'NH. Jaq : felted needles. 
— A'gCa: microscopic needles, el. sol. water. — 
A'jBa: needles. 

^ Chloride i [194° uncor.]. Yellow concen- 
tric needles. Nearly kisol. alcohol and ether. 

{p) - Nitre • anthraquinone - sxQphonio acid 
0,4H4Oa(NOa)(SO,H). [250° uncor.]. Crystal, 

line powder. V. sol. water and alcohol. Strong 
acid. Formed as above. Fusion with KOH 
gives no alizarin. 

Salts. — K, Na, and NH4 salts are extremely 
soluble. — A'gBaS^aq; needles. — A'3Pb2aq: 
white needles (Claus, B, 16, 1616). 

Nitro-anthraquinone- (a) -d i-sulphonio acid 

[182°]. Formed by nitration of the lead salt 
of anthraquinone-(a)-di-Bulphonio acid with 
HNO, and HgS04 (Glaus a. Schneider, B. 16, 
^ 907). Yellow prisms. Sol. water, alcohol, and 
acetic acid ; insol. ether, chloroform, and ligroin. 


Dl-NITBO-ANTHBONE [116^]. 

Formed as a by-product in the preparation of 
hydroanthraoene-nitrite by the action of HNO, 
pn an acetic-acid solution of anthracene-di- 
Jiydride (Liebermann a. Landshoff, B. 14, 422). 
InsoL alkalis, sol. bcUaene. 

DI-NITRO-DIAHTHRYL U. 

Formed by nitration of dianthryl in acetic acid 
solution (Gimbel, B. 20, 2483). Yellow stellate 
needles. V. sol. benzene and chloroform* 1^ 
s^ alcohol and acetic acid. On reduction it 
gives di-amido-dianthryl^ [809°]. By OrO, and 
acetle add it is oxidised readily to anthra- 
quinone* 4 Bromine forms O^igBr. [above 800°] 
(Saehse* B. 21, 2612). 


I NiyBO-ABACHIC ACID C,*H„(NOJO,. 
I [70°]. Formed by mixing arachio acid with 
HNO, and H,S04 (Tassinari, B. 11, 2081). SI. 
sol* cold alcohol, V. sol. ether. 

NITBO-ARBUTIN v. Aimurar. 

TETRA-NITRO-AURINE 0|,H,o(NOj40r 
[c. 140°]. Formed by nitration of aurine (Acker- 
mann, B. 17, 1626). Brownish-yellow micro- 
scopic neeales. V. sol. alcohol, nearly insol. 
water, benzene, chloroform, and ether. Dis- 
solves in alkalis with a dark-red colour, 
g Salts. — A'^Ag.^: brown pp.— A"Ba: black 
powder. 

Bthyl ether A^'Et.^: [c. 106°]; ydlow 
crystals, \ . ^ol. alcohol and benzene, insol. water 
and carbonated alkalis. 

NITRO-AZO- compounds v. Azo- oom- 
rouMDs. ^ 

Nitro-diazo- compounds v. Dx-azo- con- 

POUNDS. 

NITRO-AZOXY- compounds o. ^'^o^va com- 
pounds. 


NimO-BARBITURIC ACID G4H3N4O* JL§. 
CO<[^g*^Q^GH.NO.. Dilituric acid. Formed 

by the action of nitric acid on hydurilio acid and 
on barbituric acid (Schlioper, A, 66, 23 ; Baeyer, 
A, 127, 211 ; 130, 140). Golourless dimetrio 
efflorescent prisms (containing 3aq), v. sol. hot 
water forming an intense yellow solution, m. 
sol. alcohol, insol. ether. Bromine and water at 
100° decompose it into di-bromo-barbiturio acid 
and HNO,. HIAq reduces it to amido-barbit- 
uric acid. Its solution gives a white pp. with 
ammonium salts. 

Salts. — The salts are very stable, the acid 
not being separated by mineral acids. — 
NH4H,A'" : crystalline pp., v. si. sol. cold water. 
— NaH^"'2aq: silky needles.— KH,A'". Ppd. 
by adding HGl to a solution of the acid in 
potash.— K,HA'": yellow needles, insol. alcohol 
and cono. KOHAq. Explodes when heated. — 

BaH,A"'Cl aq.-Ca(H.>."'),4aq.— C u(ILA" 02 6aq. 

— Fe(HA"'), 8aq.— Fe(H,A'"), 9aq.- AgH^A'^aq. 

AgjA'". 

NITRO-BENZALDOXIM v. Qxiin of Nitbo- 

BSNZOIO ALDBBYDR. 

NITRO-BENZAMIDE v. Amide of Nmto- 

BENZOIO ACID. 


m-NlTRO.B£NZAMlDIN£ 
C,H4 (NOJ.G(NH).NHj,. ITormed from nitro- 
benzoio imiao-ethyl ether (Tafol a. Enoch, B. 
23, 1662). Golourless mass (from ether), v. soL 
water. — JB'HCl. [240°]. Tables, v. sol. water. 

m-NITROB£NZAMIDOXIM 0;H,N,0, U. 
04H4(N0,).G(N0H).NH,. [174°]. Formed from 
w-nitro-benzonitrile andhydroxylamine (Sohopff, 
B. 18, 1063). Orange needles, v. sol. wai^ water. 
ClGO,Et forms 0«H4(NO,).G(NH,).NO.CO,.Et 
[168°]. Acetic anhydride produces the azozim 

0^,(N0,).0^^°^CMe [109®]. — BTaffl. — 


BfAwi ether 0,H,EtN,0,. Prisms.— B190L 
Bensyl ether g^(OH^h)N,0,. [6e°], 

p-Kitro-benzamidoxim 

C,H4(N0,).C(N^.N0H. [169°]. Formed from 
jP-nitro-benzonitnle and hydroxylamine (Wcdiai 
B. 22, 2418). Yellow needles, sol. aoi£ aAd 
alkalis. Boduces Fehling’s solution and am- 

moniaoal AgNO,. M. sol. hot water and iJoo- 

• •> 
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bol. Can be distilled. With Ao^O it« yields 
C^,{NOj).0.^^®^CMo [144°], while aldehyde 

forms Cja.(NOJ.C<”^>CH.CH, [168°]. 

ClCO,Et produces f!,II,(i\OJ.C(NHJ.NO.CO,Et 
[169°], which on heating yields the compound 

0 ,H,(N0J.0<JJ]^>C0 [286°]. SoWm diazo- 

benzene snlphonate produces the compound 

0A(N0.J.0<JJ^>C(NHJ.0,H,N0, [161'] 

(Stieglitz, B. 22, 3157). COClj reacts in oenz- 
ene solution, forming (0aH^(N02).0(Jf^H.,).N0)2C0 
[232°].— B'HCl. [185°]. 

Ethyl ether C«H,(N02).0(l^^).N0Et, 
[60°]. Formed from the Na salt and Eti. With 
nitrous acid it yields CaH4(NOJ.C(O.NO).NOEt. 
[66^].-B'HCl. 

Nltfeo BENZENE C.H^NO,. Mol. w. 123. 
[3°]. (200°) at 745 mm. (Briihl, A. 200, 188). 

5. a. 1*2030 (13.). S.V. 121*9 (Lessen, A. 254, 
73) ; 121*6 (llamsay). = 1-5712. Boo =62-64. 
Dispersive power \ Barbier a. Ronx, G. B. 108, 
1249). Formed by nitration of benzene (Mit- 
scherlich, P. 31, 625). The rate of nitration has 
been studied by Lothar Meyer (B, 22, 18). In 
small quantity by the action of ozonised air 
on a mixture of sulpliuric acid and benzene 
(L. Maquenne, Bl. [2J 37, 208). Formed also 
by the action of ppd. 00.^0 (1 mol.) in the 
cold upon an aqueous solution of diazo-benzene 
nitrite (1 mol.), obtained by slowly adding a 
solution of 16 g. NaNOj in 50 c.c. of water to a 
mixture of 9g. of aniline, 20 g. HNO, (1*4), and 
50 0.0. of water. When the evolution of nitrogen 
has ceased the nitro-benzene is distilled oil with 
steam; the yield is 42 p.o. of the theoretical 
(Sandmeyer, B. 20, 1494). 

Preparation,— J l mixture of nitric acid 
(100 pts.) and H^S04 (116 pts.) is run into benz- 
ene, The product is washed with alkali and 
distilled. 

Properties.— Oilt v. sol, afilohol and ether. 
Not attacked b^*? chlorine or bromine in the cold. 

Reactions.— I . For 6ro?nmafion the presence 
of carriers (FeBr, or FeCl.,) are necessary. Thus 
nitrobenzene (lOg.j heated with FeBr, (3g.) and 
bromine (4*3 o.c!) in sealed tubes for 10 hours 
at 105° gives 65 p.o. of the theoretical amount 
of fn-bromo-nitro-benzene. When the same 
mixture is heated for 30 hours at 120° the pro- 
duct is tetra-bromo-nitro-benzene (Scheufelen, 
A, 231,158). Bromine at 250° forms C^HBri 
and a little C.HBr, (Kekul5, A. 137, ICO). - 
2. ChUyrine in presence of FeClj forms m-chloro- 
nitro-b^nzene and (5,2,l)-di-chloro-nitro-benz- 

006. -8. Not attacked by boiling dilute potash 
or ammonia. Boiling alcoholic potash forms 
Bzoxybenzeno. — 4. Readily reduced to aniline. — 
6* Chromic oxychloride forms a* powder 
0J5j(N02)(Cr0,Cl)j, decomposed by wrftcr with 
reprc^uction of nitro-benzene (Henderson a. 
Campbell, 0. d, 57, 253 1 «/• 6tard, A, Ch, [5] 
23, 272).— 6. Exposed to sunlight in alcoholic 
solution it is reduced to aniline, aldehyde *bein9 
formed (Ciamician a. Silber, B, 19, 2899 ; 0. 16, 
536).— 7. Cone. HClAq at 245° forms di-cbloro- 
jmliine (Baumbaucr, A, Suppl, 7, 204). — 8. Be* 
dttoed in alcoholic solution by sod^Atm^malgqgn 


to azo-benzene (Werigo, d. 1B5, 176; Aleiijei!, 
B2. [21 1, 824). 

0- fii-nitro-benzene OgH4(NOJ, [1:2]. Mol. w. 
168. [118°]. S. (alcohol) 8*8 at 24*8°; 88 at 
78°. Formed in small quantity in the prepara- 
tion of the 7n-iBomeride, and purified by succes> 
sive crystallisations from alcohol ana HO Ac 
(Rinne a. Zincke, B. 7, 869; E6mer, 0» 4, 854; 
Lobry, B. T, G. 2, 239)1 Long colourless needles 
(from hot water) or monoclinic tables (from alco- 
hol) (Bodewig, J, 1884, 464). May be sublimed. 
Yields on reduction o-nitro-aniline [71°] and o- 
phenylenq.-diamme [99°]. 

m-Bi-nitro-benzene CflH4(NOa),[l:8]. [90°] 

(Reissert, B. 23, 2243). (297° cor.) (Meyer a. 
Stadler, B 17, 2649 note). S. (alcohol) 5*9 at 
24-8°. The chief product of the action of boil- 
ing fuming HNO, on benzene or nitrobenzene 
(Deville, A, Ch, [3] 8, 187 ; Muspratt a. Hof- 
mann, A, 67, 214). Formed also from (4,2,1)- 
di^nitro-aniline by ^elimination of NH;, (Rudneii, 
Z„ 1871, Prepared by adding benzene to 
a mixture of equal volumes of H.;S04 and fuming 
HNO„ and heating until a sample of the oily 
layfr solidifies on cooling. The product is 
poured into water, and the solid crysiaHised from 
alcohol (Korner ; Beilstein a. Kurbatoff, A. 176, 
43). 

Properties.— ColonrlesB flexible needles, v. e. 
sol. boiling alcohol. Detonates when projected 
into a red-hot tube filled with nitrogen (Berthe- 
lot, A. Ch. [6] 16, 24), A mixture with EC10| 
is a powerful explosive {rackarock). 

Reactions. — 1, On reduction it yields m- 
nitro-aniline [114°] and m-phenylene-diamine 
(Hofmann, Pr. 11, 618),— 2. Alcoholic KCy 
forms 04H9(N02)(0Et).GN (Lobry de Bruyn, 

B. T. C. 2, 205).~8. Alkaline £,FeCy« forms 
(4,2,1)- and (6,2,l)-di-nitro-phenol8 (Hepp, 

13, 2.347 ; A. 216, 865). 

p-Di-nitro-benzeno 0,H4(N0Jj[l:4]. [172°]. 
Deposited from thealcoholic mother-liquor from 
which the m-isomeride has crystallised (Edrner). 
Flat monoclinic needles, si. sol. cold alcohol. 
May be sublimed. Yields p-nitro-aniline [146°] 
and p-phenylene-diamine [140°] on reduction. 
Forms a sparingly soluble compound with naph- 
thalene. 

1- Tri-nitro-benzene O.H5(NOj), [1:2:4]. 

[57-5°]. S.G.>«l-73. S. (alcohol) 6-4 at 16*6°; 
S. (benzene) 141 at 15*6°. Formed by heating 
p-di-nitro-benzene with a mixture of HNO, and 
H.^SO, (Hepp, A. 216, 862 ; Lobry de Bruyn, 
R. T. 0. 9, 190). Yellow crystals. Forms with 
aniline a compound C^H,(NOJ.,C,H,NH,. [84°]. 

Reactions. — 1. NaOMe in HOMe forms 

C, H,(NO..),(OMe) [4:2:1] [88°].— 2. NaOEt forms 
0;il,(N0,).2(0Et) [4:2:1] I86°].-3. Boiling aqne* 
ous Na^CO, forms (4,2,l)-di-nitro-phenol [112°], 
4 . Alcoholic NH, forms di-nitro-aniline [176°]. 

' s-Tri.nitro-benzeneO,H,(NOJ, [1:3:6]. [122°]. 
Prepared by heating m-di-nitro-benzene (40 g.) 
with HNO, (120 g.) and fuming H^SO^ (300 g.) 
for one day at 60° and then for two days at 
120°, the yield being 60 p.o. (Hepp, A. 215,847; 
Claus, B. 16, 1697). Trimet^o plates; a:b:e 
= 964:1: *733, si. sol. cold alcohol, v. e. sol. 
benzene (forming a compound with 0,HJ. Not 
volatile with steam. With aniline it forms 
0,H,(NO,),NH^b omtaUisiog from benzene in 
rid plates [124°]. With naphthalene it fonni 





d^s(NO.),0,A [153®], and with di-methyl- 
aniline O.H,(NOJ,NMeih [108^]. 

Beactiom,-—!, Alkaline E^FeCye oxidises it 
to piorio acid.>-2. NaOMe dissolved in HOMa 
forms, in the cold, 0,H,(N0,),(0Me} [105°] (De 
Bmyn, JR. T. C. 9, 208).— 8. Seduced by tin and 
HClAq to tri>amido*benzene. 

Bbomo-, Ohlobo-, Chloroiodo- 

and lODO-NlTBO-BENZE^R. 

KITEO<B£NZ£N£-AZO- compounds v. Azo- 
compounds and Disazo- compounds. 

K1TE0-B£NZ£N£-AZ0XY- compounds 
Azozt- compounds. • 

DI-NITBO>B£IiZ£ir£T£T£A-CABBOXTLIO 
ACID 0.(N02),(C0 JI)4 [1:4:2:8:5:6]. Di-nitro- 
fyrcmellitic acid. Formed by oxidising di nitro- 
tri-methyl-benzoio acid with alkaline KMnO^ 
(Nef, A, 237, 19). Silky needles (frori ether). 

Ethyl ether Et,A•^ [130®]. Needles. 

NITEO-BENZENB PHOSPHONIO ACID 
O^H^fNOJPOiOH).^ Nitrophosphenylic acid. 
[132°]. S. 98 at 22®; 92 at 98®. Obtained by 
nitrating benzene phosphonic acid (Michaelis a. 
Benziger, B. 8, 1310 ; A. 188, 275). Deliques- 
cent crystals exploding above 200®. — BaA" 2aq. — 
Ba(HA^), 2aq.— CaA" iaq.— PbA".- Ag,A''. 

in - NITEO - BENZENE - SULPHINIO ACID 
0.H4(N0JS0,H[1:3]. [96®]. Formed, together 
with nitrobenzene and N,, by boiling the com- 

E ound G.H4(N0J.NH.NH.S02.C,H4(N0J with 
aryta-water. Long silky needles. V. e. sol. 
ether, si. sol. alcohol. « 

Salta.— KA': small e. sol. prisms.— AgA' : ^ 
long silky needles, si. sol. water.— BaA'j l^aq ; 
yellowish prisms (Tiimpricht, B. 20, 1240). 

n-Nitro-benzene-sulphinio acid 
©^(NOJ.SO^H [1:4]. [120®]. Formed in the 
same way as the preceding acid from the corre- 
sponding p- compound. Plates. Less soluble in 
ether than the m-isomeride. — BaA'^aq: yellowish 
prisms (Limpricht, B. 20, 1241). 

o-NlTKO-BENZENE SULPHONIC ACID 
0,H4(NO.JSO;,n [1:2]. Formed in small quan- 
tity in the nitration of benzene sulphonic acid 
(Limpricht, A. 177, 00),— NH^A': long needles. 
— KA' : si. sol. water. — BaA'j aq : v. e. sol. water. 
— PbA'a 8aq. 

Chloride C,H4(N02)S0C1. [67®]. 

Amide C,H4(NO0SO:^H,. [186®]. Reduced 

by HI in HOAo it yields [198“] 

(Oleve, B. 20, 1684). 

m-Nitro-benzene sulphonlo acid 
0gH4(N02)(S0,H) [1:3]. Formed by sulphonating 
mtro-benzene, or by nitrating benzene sulphonic 
acid (Schmidt, A. 120, 163 ; Meyer a. Stiiber, A. 
166, 164; Rose, Z, 1871, 224; Limpricht, A. 
177i 60). Forme(>»lso by the action of diSO,H 
on nitro-benzene in CS, (Armstrong, Z, 1871, 
821; Limpricht, B. 18, 2175). Ddiquescent 
laminas.— NH4A^ Prisms.— XA'. S. 1*7 to 1*9 


S. 1*7 to 1*9 


at 7®.-NaA'.- BaA', aq. S. (of BaA' J 4 at 21® 
(Ooslich, A. 180, 104) ; 2 at 7^ (L.).-OaA',2aq. 
8. (of CaA',) 6 at 6®.— MgA',4aq.— ZnA',8aq.— 
PbA', 2aq. S. (of PbA',) 4 at 10® 

Chloride [61®]. 

Amide OAInOJ.SO^NH,. [161®]. Reduced 

by in imd HOA« to 0 PS*). 

1>.KIIB0-BEKZSBE Bl^EOHIO AOIS 
[1:4]. Formed in email quantity . 


in the nitration of benzoic acid ^topricht).— • 
NH4A'. Plates. S. 8*5 at 7®.—^'. Prisms. 

8. 8*7 at 7®.— BaA',8aq. S. (of BaA'J 4-6 at 6®.— 
CaA',2aq.— PbA',2aq. S. (of PbA'J ll*84it 5*6®. 
[The solubilities of salts here given are the 
weights dissolved in 100 o.o. of the solution.] 
Chloride C4H4(NO,).SO.,01. Oil. 
Amtd^04H4(NOJ.SO,NH,. [181®!. 
(a)-Nitro-benzene m-disul^honio acid 
C,H3(N0.J(S0,H),. Formed, together with the 
(i8)‘isomeride, by nitration of benzene m-di- 
sulphonio acid (Heinzelmann, A, 188, 160 ; 190, 
222). Slender deliquescent needles (containing 
a:aq).— (NHJ.,A": flatprisms.-KA".— BaA"4aq. 
—BaA" 5wq.— BaA" 6aq.— Ba,A"(OH)a 16aq.— 
PbA" 4aq.— Pb,A"0 2 Jaq.— Ag,A". 

Chloride [96®]. 

A mide O.H,(NO,)(SO,NH,),. -^[242®]. 
()3).Nitro.beiizene m-disulpnonio acid 
C,H3{NOa)(S03H)a [4:1:3]. Formed as above. 
Very hygroscopic crystals. Its sa^ts efre more ^ 
soluble than thoseof thc(a)-i8omeride. — (NH4),A". 

— K,A" iaq (?).-BaA" 6aq.— PbA"4aq. . 

Chloride C4H3(NO.,)(SO,Cl),. OiL 
Nitro-benzene disnlphonio acid 
C4H,(N0.^)(S03H)2. Formed from nitro-amido- 
benzene disulphonic acid by the diazo- reaction 
(Limpricht, B, 8, 289). — PbA" aq : needles. 

Di-nitro-benzene sulphonic acid 
C4H3(S0,H)(N0,), [1:2:4]. [108®]. Formed from 
(C4H3(N6J,),S,» fuming HNO, (Willgerodt 
a. P. Mohr, J. pr. [2] 34, 117). Very hygroscopic 
yellow prisms (containing 8aq), v. sol. water, si. 
sol. ether, insol. benzene. Not attacked by 
fuming HNO, at 200°. 

Reactions. — 1. Aniline forms, on boiling, 
OJE[,(NO.,),(NPhH) [15()°].^2. Boiling alcoholic 
ammonia forms [178®]. — 3. 

KHS forms, in the cold, O^HjiNOJaSH.— 4. 
Rapidly decomposed by cold potash^ becoming 
di-nitro-phenol [114°], 

Salts. — KA'. — NaA'aq. — BaA',aq. — 
CaA', 2aq. — ZnA', 6aq.— PbA', 8aq. 

Chloride 04H,{SO,C1)(NO,),. [102®]. 

Amide 04E3(SO,NH,)(NO,),. [154°]. 
Di-nitro-benzene sulphonic^ acid 
04H,(N0.J,S0,H [3:2:1]. Formed by warming 
nitro-benzene rn-sulphonic acid with H..SO4 
(1 vol.) and HNO, (3 vols.) (Limpricht, B. 9, 
554; SaohBe,A.188,143). Deliquescent crystals. 
NH.A'.— KA'liaq.— BaA'sSaq.— PbA',3aq. 
CAforids C4H3(N0,),S0,C1. [89®]. 
ylmi(ic04H,(NO,).^SO,NH,. [288®]. 
Di-nltro-benzene disulphonic acid 
04Hj(N0,),(SO3H),. Formed by boUing nitro- 
benzene w-sulphonio acid with H],S04 (1 vol.) 
and fuming HNO, (6 vols.) (Limpricht, B, S, 
289). Crystalline mass. Its oh loti de and 
amide are crystalline and deoom^se without 
melting.— K,A" aq.— Na^" 8aq.— BaA" 2aq. — 
CbA." aq.— PbA" 8aq.— CuA" 3aq. 

Tri-nitro-benzene sulphonic acid 
C,H,^NOJ,SO,H. [186®]. Prepared by boil^ 
chloro-tri-nitro-phenol (picryl chloride) with 
alcohol and dry NaflSO, (Willgerodt, J. pr. 12] 
82j 117). Large crystals (containing 2aq), melt- 
ing at 100® when hydrated. Decomposed by 
alkalis in the cold into SO, and picrio acid.— 

^^ITEO-BENZENYl-AllIDO-OXIM p. Mixmo. 
BINZAlODOZIlk 
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NXTEO-BENZIDINE v. NiTBO'Di-jp-A|nDDO- 

0XPRBNTL. 

HITEO-BENZIE 0„H,(N0J0^ [142®]. 

Formed by nitratioD of benzoin or benzil (Zinin, 

A. Sujppl. 8, 153; Hausmann, B, 23, 531) 
Yellow crystals, el. sol. alcohol. 

(a)-Dio»im [ 226 °]i Formed by 

heating nitrobenzii with hydroxylam^e hydro- 
chloride at 100®. ^Crystalline body, v. si. sol. 
alcohol. 

^0)-Dioxim, [185®]. Formed by heating the 
(a)>iBomeride with alcohol at 1G5® for several 
hours. White needles, v. sol. alcohol. Like the 
(a).isomeride it is split up by cone. nClA4 at 
100® into hydroxylamine and nitro-bei?(sil. 

Di-nltro-benzil C„H8{NO.JaOa. [131®]. S. 
(alcohol) *78 in the cold ; 2*4 at 78®. j^ormed, 
together with vhe following isomeride by boiling 
benzil with fuming HNOj (Zagumenny, J, B. 4, 
278). Octahedra or n^osa-like forma. 

I)i-ii4ttb.f^enzil [147®]. S. (alcohol) *34 in 
the cold ; 1*9 at 78®. Formed as above. Plates. 

iBO-di-nitro-benzil 0,4Hg(N02)20.^ [206®]. 

S. (95 p.c. alcohol) *042 in the cold; *9 on 
boiling. Formed by oxidation of (a), or (7)-di- 
nitro-deoxybenzoin by OrO, in HOAo (Golubefif, 
J. B. 13, 29 ; B. 17, 681). Yellow needles. 

o-NITEO-BENZOIC ACID 0«H^(N02).C0.,n 
[1:2]. Mol. w. 167. [147*7®] (Beissert, B. 23, 
2244). S. *61 at 16*6®. Formed in small 
quantity in the preparation of the m- isomeride 
by nitration of benzoic acid (Griess, B. B, 626; 
A, 166, 129 ; L. Liebermann, B» 10, 862 ; Widn- 
mann, A. 193, 204). Obtained also by saponifying 
its nitrile. Prepared by oxidising o-nitro-cinna- 
mic acid with chromic acid mixture (Beilstein a. 
Euhlberg, A. 163, 134; Widnmann, B. 8, 393) or, 
better, by oxidising o-nitro-toluene (Weith, B, 7, 
1068 ; Widnmann, A. 193, 225 ; Noyes, B. 16, 
68 ; Monnet, Beverdin, a. Nolting, B. 12, 443) or 
o-nitro-benzyl chloride (Nolting, B. 17, 385). 

Properties, — Small triclinio needles (from 
water), y. sol. alcohol and ether, y. si. sol. water. 
Has a sweet taste. Very slightly volatile with 
steam. » 

Salts.— BaA'.Saq. Triclinio crystals, y. 
soL water. — CaA', 2aq : needles.— PbA'^aq. — 
AgA'. Crystals, y. sol. hot water. 

Ethyl ether l&tAJ, [30°]. Triclinio crystals. 

Chloride C«H4(NOa).COCl. Oil. 

OyantcfeCA(NOJ.CO.CN. [64®]. Formed 
from the chloride and AgCy at 100® (Claisen a. 
Bhadwell, B, 12, 351). White prisms. 

Anhydride (0,H4(N0a).C0)20. [136®]. 

Needles (Bischoff a. Bach, B, 17, 2789). 

Amide 0,H,(N0.J.C0NH2. [176®] (Bischoff, 

A. 239, 109). With KOH and bromine it yields 
0«H4(NO^)(CONHBr) converted by boiling potash 
into o-mtro-aniline (Hoogewerff a. Van Dorp, 
JB. T. 0. 8, 173). 

Bi-nitro* anilide 

OA(NO,).OO.NHO,H,(NOJ, ^78®]. formed 
by nitrating benzoyl-m-nitoo-aidlme (Sch^^artz, 

B. 10, 1708). 

Nitrile 04H4(N02).CN. g-NUro-hemonitrile. 
Mol. w. 148. [110®]. Obtained by heating the 
amide with at 100® (Hiibner a. Bartlein,*!?. 
10, 1718). Formed also by the action of hot 
cuprous potassium cyanide on o-iiitro-diazo- 
benzene chloride ^Sandmeyer, B, 18, 1494) and 
by treating the oxim of o-nitro-benzoic aldehyde^ 


with Aofi (Gabriel a. Meyer, B, 14, 288^. 
Needles, y. sol. water and alcohol. 

w-Mttro-benioic acid OhH 4(NO.J.0O^ [1:8]. 
[141®]. 8. ‘26 at 10®; 10 at 100® (Mulder); 
*236 at 16*5® (^Beilstein). Formed by nitration 
of benzoic acid (Mulder, A. 84, 297 ; Gerland, A. 
91, 185; Hiibner, A. 222, 72). Formed also by 
boiling nitro-hippuric acid with HClAq (Ber- 
tagnini, A. 78, 104 ; 79, 2f‘»9) and by the oxida- 
tion of m-nitro-toluene (Beilstein, A. 182, 187 ; 
165, 25 ; 163, 136). Obtained also by the action 
of hot cuprous potassium cyanide solution upon 
9»*nitro-£azo-benzene chloride, and saponifica- 
tion of the crude nitrile ; the yield being 72 p.c. 
(Sandmeyer, B. 18, 1494). 

Properties. - Colourless lamina) (from water), 
y. e. sol. alcohol and ether. May be sublimed. 
Grystallisi^s in throe monoclinic modifications 
(Bodewig, J, 1879, 677). Yields amido-benzoio 
add on reduction and azoxybenzoio acid on 
heatipg with alcoholic potash (Griess, A. 131, 92). 

S a 1 1^ — NH4HA'2. — Na A' 3aq : colourless 
tables.-i-iL4.'aq. Needles. S. 14 in the cold; 
200 at 100° (Sokoloff, J. 1864, 3 43).— Mg A'., 7aq. 
— CaA'2 2aq. S. 3*3 in the cold ; 6*6 at 100®. — 
Ca(OBz)A'3aq (Salkowsky, B. 10, ^;258).— 
SrA'22.Jaq. — SrA'2 4aq. — BaA'g 4aq. Needles. 
S. *38 in the cold, 6*3 at 100" (Sokoloff). S. (of 
BaAy *22 at 9® (Mills, G. J, 19, 363).-ZnA'26aq. 
— ZnA'24aq. 8. 1*6 in the cold 7*7 at 100®.— 
CilAUaq (Sohiff, A. 104, 320).-PbAV-- 
MnA 2 4aq.— -FoA',. — CuA', aq.— AgA', 

Methyl ether MeA'. [70®]. (279®). 

Prisms (Chancel, Compt. Chim, 1849, 179; A. 
72, 275). 

Ethyl ether TAM, [43®] (Tafol a. Enoch, 
B, 23, 1551). (290®), Monoclinic prisms. De- 
composed by bromine at 170®- 200® into nitro- 
benzoic acid and ethylene bromide (Naumann, 

A, 133, 202). 

s-Tri-chloro-phenyl ether CgH^CljA'. 
[132®]. Formed by nitrating the benzoyl de- 
rivative of (6,4,2, l)-tri-ohloro*phenol (Daccomo, 

B, 18, 1165). 

Di’bromo-phenyl ether 9, 

yol. i. p. 607. 

Nitro-phenyl ethers v, NUro-henzoyl deriva^ 
tives of Nitro-phenoi)s. 

Chloride C,H4(N02).C001. [34°]. (184® at 
50 mm.) ; (275®-278®). Prisms (Cahours, A. Ch, 
[3] 23, 339; Hugh, B, 7, 1267; Claisen a. 
Thompson, B, 12, 1942). 

Cyanide C„H4(N02).C0.CN. (231° at 146 
mm.). Formed from the chloride and AgCy (0. 
a. T.). Heavy oil. 

Anhydride (04H4(N02).C0)20. Solid (Ger- 
hardt, A. 87, 168). 

A^etic-m-nitro-henzgic anhydride 
C„H4(N02).CO.OAo. [46°]. ' Formed from the Ag 
salt and AoCl (L. Liebermann, B, 10, 868; 
Beilrftein, Bn, 2, 786 ; Gteene, Am, 11, 414). 

Bensoic-m-nitro-heneoio anhydride 
O,H,(NO2).0O.OBz. Crystalline (Gerhardt). 

Amide 04H4(N02).C0NH2. [142®]. Needlw 
(Field, A. 55, 46 ; Chancel, Compt, Chim, 1849, 
ISO; Beilstein, A. 132, 137; A. 218, 

185), Its alcoholic solution mixed witli 
AgNO, and NaOH gives a gelatinous pp. of 

C, H,(N02).GO.NHAg (Tafel a. Enoch, B. 23, 
1660). With bromine andjpoUsh it gives 
nitro-anilino (Hoogewerff a. Yan Dorp, If, T. 0> 
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8, 178)* With m-xiiiro-lMnxojl ehloride it it 
converted into its m*nitro*benzojl derivative 
[196®] (W. Sohulze. J. 261, 158). 

AniUds OA(NOJ.OONHPh. [144®]. 
Plates (Engler a. Yolkshaosen, B. 8, 84 ; 
Hftbner, B. 9, 774). 
tn^Niiro-anilide 

0,H,(N0J.C0.NH0,H.N0,. [187®]. Needles 

(from amyl alcohol) (moHogh, B. 7, 1268). 
Di-nitro -anilide 

0,H4(N0,)C0.NHC„H,(N0J, [1:2:4]. X165®]. 

Formed by nitration of the benzoyl derivatives ^ 
of 0- and n-nitro<aniline (Sohwartz,*B. 10, 1708. 

• p-To luide C,H4(N0,).C0.NH0^4Me. [162®]. 
Needles (from alcohol) (Hubner, A, 210, 835). 
Nitro-p-toluide 

OgH4(NO,).CO.NH.O«H3Me.NO, [1:4:2]. [188*6®]. 
Yellow sUky needles (from alcohol). Formed by 
nitrating the p>toluido. 

Jlfesi<iideC,H4(NOJ.CO.NHa.H3Me,.[205®]. 

Nitro-mesidide 

OA(NOJ.CO.NHO,H(NO.JMe3. [207®]f formed, 
togetner with the following, by nitrating the 
mesidido (Sohack, B. 10, 1711). ^ 

Di-^itro-meaidide 

0^4(NO.J.CO.NHO«Mo3(N02)a. [807°]. Needles. 

Nitrile C„H4(N0,).GN. [117°]. Formed 

by nitrating benzonitrile, or by dehydrating m- 
nitro-benzoic amide (Beilstein a. Kuhlberg, A, 
146, 836; Engler. Z. [2] 4, 613; A. 149, 297; 
Frioke, B. 7, 1321). Formed also by the action 
of hot enprous potassium cyanide solution upon 
f7t>nitro>diazo-benzene chloride (Sandmeyer, B. 
18, 1494). Prepared by adding benzonitrile (10 
mols.) toKNO, (llmols.) dissolved inH5jS04below 
26® (SchOpfif, B. 18, 1063). Needles (from water), 
si. sol. water, v. sol. alcohol and ether. 

jp-Nitro-benzoio acid GyH4(N02).C0.4H [1:4]. 
[238®]. S. *076 at 16®. Formed by the action 
of fuming HNO, on toluene (Glenard a. Bou- 
dault, A. 48, 844 ; G. Fischer, A, 127, 137 ; 130, 
128 ; Beilstein a. Wilbrand, A. 126, 266 ; 128, 
267), and by oxidising p-nitro- toluene with 
chromic acid (Beilstein a. Geitner, A. 189, 336; 
Edmer, Z, [2] 6, 636 ; Kosonstiehl, Z. [2] 6, 701j. 
Produced also by the oxidation of jp-nitro-cinnamio 
acid, and, in small quantify, by the nitration of 
benzoic acid (Griess, B. 8, 628 ; Ladenburg, B. 

8, 686). Obtained also by the action of a hot 
cuprous potassium cyanide solution upon^-nitro- 
diazo-benzene chloride, and saponification of the 
crude nitrile thus got (Sandmeyer, B. 18, 1492). 
Prepared by oxidising p-nitro-toluene (60 g.) with 
OrO, (260 g.) and H.^S04 (110 g.) diluted with 
water (460 g.) (Schlosser a. Skraup, M, 2, 619 ; 
c/. Michael a. Norton, B. 10, 680). 

Properties , — ^Yellowish laminas (from grater) 
or needles (by sublimation), v. sol. alcohol ana 
ether. Less soluble in water than the m- and 
0- isomerides. Beduced by tin and HGl to p^ 
amido-benzoic acid, and by sodium-amalgam to 
p-azo-benzoic acid. 

Salts.— NH4A.'2aq: efiSorescent laminss. — 
KaA'8aq: triclinio crystals (Bilfinger, A, 185, 
164).-KA' 2aq. S. 83 in the cold ; 200 at 100® 
(Soaoloff, J, 1864, 848).— BaA', 6aq : monoclinio 
crystals (Booking a. Haushofer, A. 198, 212;. 
S. *4 in the cold ; 12*6 at 100®.— BaA'(OBz) 
(Salkowsl^, B. 9, 24).— OaA'.eaq: efflorescent 
tables* .8.din the cold; 8*8 at 100®.-OaA^ 9aq. 
r-OaA^QBB)8aq (Salkowski, B. 10, 1268).- |> 


SrA*f OBz) aq.— ZnA'g 2aq. S. (of ZnAy *7 at 
17® (Mills, 0. J. 19, 863) ; 1*26 at 100®.-PbAV . 

Methyl ether [96®]* 

Ethyl ether 'E.ik*. [67®]. 

0,H4(N0J.C0CL [76®]. (0.204® 
at 105 mm.). Slender needles (from ligroln) 
(Gevekoht, A, 221, 336). 

Awui%0,H4(NOg).CONB[g. [198®]. Needles. 
(Beilstein a. lleichenbach, A, 132, 148). Treat- 
ment with bromine and EOHAq converts it into 
p-nitro-aniline. 

Anilide G,H4(NOJ.CONHPh. [204®] (Leo, 
Jr.g3, 652). 

Nitrile C4H,(NOg).GN. [147®]. Formed 
from the amide and PjO^ (Engler, A. 149, 298 ; 
Fricko, B. 7, 1321), or by the action of hot cu- 
prous ^tassium cyanide soluthyi on p-nitro- 
diazo-benzene chloride (Sandmeyer, B. 18, 1492), 
Lamime (from alcohol), v. sol. hot alcohol. 

Fourth and fifth nitro-benzoio aej^s have«> 
been described by FIttioa (B. 8, 262, 710, 741 ; 

9, 788 ; 10, 481 ; J, pr. [2] 17, 188), but their ex- 
istence has been contested by other cheTnista 
(Leo Liebermann, B. 10, 1038 ; Widmann, B. 
10, 1169 ; Glaus, B. 13, 891). 

(4,3,1) -Bi-nitro-benzoio acid 0,H4N,Og t.s. 
G«H3(N0,)2G03H [4:3:1]. [161®]. S. *673 at 26°. 
Prepared by heating p-nitro-benzoic acid with 
nitric and sulphuric acids in sealed tubes, and 
separated from the (4,2,1) isomeride, simulta- 
neously formed, by the greater solubility of the 
latter in water (Glaus a. Halbcrstadt, B. 13, 
816). Colourless crystals. Sol. alcohol, ether, 
and hot water, si. sol. cold water. Very bitter 
taste. Sublimes undecomposed. 

Salts. — A'gBa 4aq : white crystals. — 
A'gCaSaq; plates. The potassium, sodium, 
and ammonium salts are easily soluble. 

Bi-nitro-benzoio acid C,iH.,(NOj,)g(CO,H) 
[6:2:1]. [177°]. Formed, together with the 

(4,2,1)- and (6,2,l)-i8omeride8 by boiling o-nitro- 
benzoio acid with a mixture of fuming HNOg 
(1 pt.) and HaS04 (1 pt.) for 16 minutes (Griess, 
B. 7, 1223). eNeedles or prisms, si. sol. cold 
water, ra. sol. hot water. Th^di -amido-benzoic 
acid, obtained by redaction, yields p-phenylene- 
diamine on distillation. —BaA'gdaq: six-sided 
plates, si. sol. hot water. 

Bi-nitro-benzoio acid C4H5(NO J3CO3H [4:2:1]. 
[179°]. S. 1*849 at 25°. Formed in the prepa- 
tion of each of the two preceding acids (Griess, 

B. 7, 1225; Glaus a. Halberstadt, B. 13, 816; 
Hiibner a. Stromeyer, B. 13, 461 ; A. 222, 79). 
Obtained also by heating di-nitro-toluene with 
faming HNO, at 100® for a fortnight (Tiemann 
a. Judson, B. 3, 223). White needles^ or tables. 
May be sublimed. Tastes bitter. On reduction 
with tin and HClAqit at once yields m-phenylene- 
diamine.— BaA'g 8aq : m. sol. cold water. — 
OaA'g?aq.-MgA'g9aq. 

B4-nitro-benzoio acid OaH3(NO.j2G02H [6:2:1]* 
[202®]. Formed, together with styphnio acid 
02H(N0J,(0H)2 and the (4,2.1)- and (5.2,l).di. 
nitro-benzoio acids,® by heating o-nitro-benzoie 
acid with HNOg and H2SO4 (Griess). Felted 
needles (from boiling water), v. sol. boiliug 
water. Tastes intensely bitter. Split up on dis- 
tillation into CO2 and m-di-nitro-benzene. On 
treatment with tin and HOlAq it yieldz m-phen- 
ylene-dianUne.— BaA'22aq : v* e* toL oold water. 
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Dl>nitfo*l3eozoio acid C,H,(N022);{C02H [6:8:1]. 

S 1*9 at 100°. Formed by nitration d 
_ .nzoio acid or of t»-nitro*benzoic acid with a 
mixture of HNO| and H.2SO4 (Gahours, A, Ch, 
[8] 25, 30 , Voit, A, 99, 100 ; Tiemann a. Jud* 
gon, B, 8, 223; Mure^pH, Z, [2] 6, 641 ; Michler, 

A, 175, 152). Obtained also by heating di-nitro- 
tolnene [93°] with, fuming HNO,, at <160°, or by 
oxidising it with chromic acid mixture (Staedel, 

B. 14, 902; A. 217, 194; Hubner, A. 222, 73), 
and in small quantity by the oxidation of * /3 *-di- 
nitro-naphthalene with dilute HNO3 (S.G. 1*15)V 
at 150° (Beilstein a. Kurbatow, B. 13, 355). , 

Preparation. —I* By heating benzoic acid 
[20 g.) with H.SO4 (180 g.) and fuming HNO, 
(50 g.) for 4 hours nearly to boiling (Hiibner).-- 
2. By heating^fw-nitro -benzoic acid (106-g.) with 
fuming nitric acid (500 g.) and H2SO4 (600 g.) for 
12 hours (H.). 

Prqj>er[ies.— Thin tables (from dilute HNO3) 
or monocliihc crystals (Hennigcs, J. 1882, 902), 
V. si. sol. cold water, si. sol. dilute HNO,, v. sol. 
alodiiol and HOAo. Beduced by tin and HCl to 
di-amidO‘benzoio acid, which yields m-phenylene* 
diamine on distillation with baryta. 

Salts.— NaA'.—KA'.—BaA',aq (Hiibner) : 
m. sol. hot water.- BaA'o 6aq (Murctofif). — 
GaA', aq.— MgA'j 8aq. — MnA * 2aq. -- PbA'* aq. — 
AgA' : needles (from hot water). 

Ethyl ether EtA'. [94°] (H.) ; [91°] (B. a. 
K.). S. (90 p.o. alcohol) *662 at 13°. 

Amide 0.H3(N0J,C0NH.^ [183°] (Voit, A. 
99, 105) ; [177°] (M.). Plates (from water). 

Tri-nitro-benzoio acid C^H,^(N0j8C02H. 
[190°]. Obtained by heating tri-nitro-toluene 
with fuming HNO, for a fortnight at 100° (T. a. 
jy. Trimetrio crystals; a:6*c« *887:1: *572 
flmedlander, Z, K, 1, 623). May be sublimed. — 
AgA' : plates, si. sol. water. 

References. -BRoyio-t Chloro-, and lono-, 
Nxtbobsnzoio acids. 

O-NITBO-BENZOIG ALDEHYDE 
OJEL^CROXCnO. Mol. w. 161. [44°] (G. a. 

hf) ; [46^] (F. a. H.). 

Formation. — 1. In small quantity, together 
with the m-isoAcride, by adding benzoic alde- 
hyde to a mixture of HNOj and H2SO4 (Rudolph, 
B. 18, 810; cf. Fittica, B. 10, 1030).— 2. By 
treatment of its rxim with chromic acid mix- 
ture (Gabriel a. Meyer, B. 14, 829).— 3. By 
oxidising o-nitro-cinnamic acid with dilute 
KMn04(Friedlander a. Henriques, B. 14, 2801). — 

4. By adding NaNO, to a cold solution of o-nitro- 
cinnamic ether in fuming nitric acid (P. a. H.). — 

5. In small quantity by the action of water on 
ti^ compound of o-nitro-toluene with OrO^Clj 
(Bichter,B.19,1062). 

Pr^aration. — 50 grms. of crude o-nitro- 
cinnanuo acid are suspended in 2^ litres of 
water, neutralised with Na2COs and dltered. 
The clear solution is put into a large stoppered 
bottle, 1 litre of benzene added, and kept cold 
during the reaction by the addition of ice. 
1226 0.0. of a 6 p.c. solution of KMn04 is added 
by degrees, shaking continliously, in order that 
the nitro-benzaldehyde, as it is formed, may be 
removed by the benzene from the action of the 
oxidising agent. The emulsion which is pro- 
duced is now treated with a warm solution of 
150 grms. of sodium sulphite and HGl added, 
which dissolves the MnOo. The bensene layeil 


which contains the whole of the nitrobenaalde* 
hyde ub removed, and the latter obtained by dis- 
tilling off the benzene. The yield is 60p.o. to 60 
p.o. of the theoretical (Einhom, B. 17, 119). 

Properties. — Long yellow needles (from 
water), si. sol. water, v. sol. alcohol and other. 
May oe distilled. Volatile with steam. ^ Wi^ 
NaHSOs it forms a con^pound crystallising in 
plates. 

Reactions. — 1. On reduction with tin and 
HOAo it yields anthranil 

lactam of 5-amido-bcnzoio acid (Friedlander a. 
Henriques, B. 16, 2105 ; cf, Rudolph, B. 18, 810). 
Beduced by FeS04 and NH, to amido-benzoio 
aldehyde (Friedlander, B. 15, 2572 ; 17, 456).— 
2. Yields o-nitro-benzoic acid on oxidation with 
dilute aqCieous KMn04. It also undergoes this 
oxidation when administered to dogs (Sieber a. 
Smirnoff, M. 8, 88).— 8. Cone. NaOHAq con- 
vertk it into o-nitro-benzoio acid and o-nitro- 
benzyh- \ilcohol. — 4. NaOAo and Ao^O yield 
o-nitro-cinnamic acid by Perkin’s reaction. — 
6. Op warming with a dilute alcoholic solution 
of a compound 03H4(NO2).OH(NH.0O.NHj)j 

[200°] is formed (Liidy, M. 10, 296). When a 
few drops of HBO4 are added to an alcoholic 
solution of o-nitro-benzoic aldehyde and urea 
there is formed a different compound 
CibN^HjpP, [170°].— 6. With dumethyl-aniUne 
it forms nitro-tetra-methyl-di-amido-tri-phenyl- 
methane 0ttH4(N02).CH(CBH4NMe.j2.— 7. Aceto- 
acetic ether (2 mols.) and NH3 form o-nitro-phenyl- 
di-methyl-pyridine dihydride dicarboxylic ether 
[120°] and a compound 0,ftHjoN404 [189°], form- 
ing a salt B'HCl, converted by nitrous acid into 
an indifferent isomeride [192°] (Lepetit, B. 20, 
1338).— 8. Boiling cone, aqueous KCy forms 
o-azoxy-benzoio acid. — 9. Aldehyde and a little 
baryta-water forms OJH2NO4 [120°], converted 
by further treatment with baryta-water into 
C,H4(N02).CII(0H).CH2.CH20H [109°], and by 
NaOflAq into indigo (Baeyer a. Drewson, B. 15, 
2861). — 10. AceUnie and NaOH forms o-nitro- 
styryl metiiyl ketone, which on warming with 
more alkali yields indigo. 

Oxim 03H4(N02).CH:N0H. o-Nitro-m^ 
nitroso toluene. [96°]. Formed by the action 
of hydroxylamine on the aldehyde in alcoholic 
solution, or by treating (2,4,l)-nitro-ainido- 
phenyl-acetio acid with nitrous acid (Gabriel a. 
Meyer, B. 14, 826 ; 16, 8057 ; 16. 620)» Slender 
needles (hrom hot water), v. sol. alcohol and ether. 
Tastes sweet. Dissolves in alkalis. Cone. 
HClAq at 160° decomposes it into o-nitro-benzoio 
acid and NH,. Boiling with AcjO and NaOAo 
forms the nitnle of o-nitro-benzoio acid. 

Methyl derivative the oxim 
0,H4(N02).CH:N0Me. [68°]. 

Phenyl hydraside CttH4(N02)CH:N,HPh. 
[153°] (P.); [148°] (L.). Formed by adding 
phenyl-hydrazine to an alcoholic solution of the 
base (Picket, A. 282, 282; Liidy, M. 10, 814). 
Scarlet needles, si. sol. hot water, forming a 
dark-blue solution in oono. H^B04. 

m-Nitro-benioio aldehyde C„H4(NOs).OHO. 
'[8:1]. [68°]. Obtained by dissolving benzoio 
aldehyde (1 vol.) in a mixture of fuming HNO, 
(1 vol.) and H,SO. (10 vola.) in the cold (Ber- 
tognini, A. 79, 259 ; 88, 190; Lipmnann .a. 
HawUozek, B. 9, 146 ; Priedl&nder a. Henriquos, 
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B. 14, 9809; Bhrlioh, B. 15, 2010). Needleg 
(from water), m. sol. hot water, t. sol. alcohol. 

Reactions. — 1. Ghromic add oxidises it to 
fU'Ditro-benzoioacid.— 2. Tin and HOAo reduce 
it to m-amido-benzoio aldehyde.— 8. Ammonia 
forms {OaH4(NOJCH)3N2, which on heating with 
aqueous EOH forms tri-nitro-amarin G^iHi^NgO^. 
4. Ammonia and acetoacetic eth^ form 
0«H4(N0J.C,NH2Me,fC0aEt)a [65°] (Lepetit, B. 
20, 1838, 2897).— 5. Sodium sucdnate and acetic 
anhydride form nitro-phenyl-paraconio acid 
OJi4(NOJ.OH.OH(COJB[).CH2.CO.O (Salomonf 

son, B. T. C. 6, 1). — 6. When its benzene solu- 
tion is shaken with H^SO, there is formed 
0*H4(NOJ.CHPh2 [90®] ; while toluene, by similar 
condensation, yields OgH4(NOJ.OH(C,H,)2 [86®] 
(Tsohacher, B. 21, 188). — 7. PhenylmcetonitriU 
and alcoholic NaOEt yields the nitrile of nitro- 
o-phenyl-cinnaniic acid (Frost, A. 250, 166). — 
8. After administration to a dog it is excreted 
as m-nitro-hippuric acid (Siebcr, M. 9, 88). 

Combinations, — (0,H4NOj)NH4SO,H laq: 
colourless prisms. — (0,HgN03)NaS0|^ 6aq : 
yellowish crystalline scales (from hot water). — 
(O^HgNOJNPhH^SOA; needles (Schiflf, A. 195, 
301).— (0;HjNOa)4pHa: powder, insol. alcohol. 
Formed from the aldehyde, PH,, and HOi 
(Messinger a. Engels, B. 21, 338). 

Oa;i?n CJI,(NO,).CII:NOn. [119®]. Needles 
(from water) (Gabriel, B. 15, 30G0). PCI, yields 
in-nitro-benzonitrile (Gabriel, B. 16, 520). 

Iso-oxim, [118”]. Formed by passing 
HCl into an ethereal solution of the oxim, and 
decomposing the hydrochloride by Na^GOs. 
Needles (from ether). Gombines with phenyl 
cyanate in ethereal solution with formation of 
GgH4(N02).GH.N0.C0NPhH [76®], which readily 
changes into an isomeride [105®]. By treatment 
with NaOMe and Mel it is converted into a^ 
mixture of two isomeric methyl derivatives 
CgH4(NO.,).CH;NOMe, molting at 69® and at 117® 
(Goldschmidt a. Ernst, B. 23, 2170). Mel acting 
on its silver salt gives the methyl ether, melting 
at 69®. NaOEt and benzyl chloride yield a 
benzyl ether [148®]. Phenyl cyanate in ethereal 
solution yields G„n.(N02).GH:NO.GO.NHPh 
[105®], crystallising in yellow needles. 

Phenyl-hy dr aside 

OA(NOJ.GH:N2HPh. [121°] (Piokel, A. 232, 
932; Liidy, M, 10, 315). Orange tables. Yields 
an acetyl derivative 0„H,g(NO.JN2Ao [170®] 
(Sohroeder, B. 17, 2097). Nitrous acid converts it 
into (0,H4(N02).GH:N.NPh)2N0H, which crystal- 
Uses in needles, forming a deep-blue pp. in H2SO4. 

p-Nitro-benzoio aldehyde 
OgH^NO.J.OHO[4;l]. [106®]. . 

Formation, — By boiling u-nitro-benzyl 
chloride (10 pts.) with Pb(N03)a (14 pts,), water 
(60 pts.), and HNO, i(S.G. 1*8) (Fischer a. Greifif, 
B. 18, 670).— 2. By oxidising p-nitro-cinnamic 
ether (Friealander a. Henriques, B. 14, 2803) or 
ap-di-nitro-cinnamic ether (Friedlander a. Maly, 
A, 229, 212 ; cf, Baeyer, B. 14, 2317). 

Preparation, — 1. By adding KNO, to a cooled 
solution of i^tro-oinnamio acid, or its methyl 
or ethyl ewer, in strong H2SO4; the yield is 
60p.o. to 95p.o. (Basler, B. 16,2714).— 2. 46 pts. 
of ohromyl chloride (OrO^OU are slowly added 
to 90 pts. p-nitro-toluene, dissolved in 80 to 
100 pts. of OSa* After standing for two days,* 


the*pp. (0-H4(N02)OH„Cr2040l4) is separated^ 
washed with OS^i and treated wUh water. The 
GS2 is driven ofif with steam, and the product re- 
crystallised from water ; yield, GO p.o. to 70 pjo* 
of the nitro-toluene (Richter, B. 19, 1060). 

Properties , — Long colourless prisma (from 
hot water), si. sol. water and ether, m. sol. alco- 
hol. M%y be sublimed. Polatile with steam. 
Forms with NaHSOj a compound crystallising 
in plates. 

Reactums , — 1. Chromic add mixture oxidises 
it to p-nitro-benzoic acid. — 2. Aniline forma 
0aH4(NO2).GH:NPh [93®].— 3. DimethylaniUne 
condenses with it to p-nitro-tetra-methyl-di-2>- 
amido - tri - phenyl - methane. — 4. When ad- 
niinistered to dogs it is excreted as p-nitro- 
hippuflc acid.— 5. With p-tolvjdine and cone. 
HGlAq it forms GgH4(NO.J.CH(GgH.Me.NHJ, 
[172®] (BischlOT, B. 20. 3302). — 6. Ammonm 
and acetoacetic ether form the <g>mpoun^ 
G.H4(N02).G4NK2Me2(CO;Et)2 [il8®-122®]. — 

7. Indoxyl with HClAq and HOAo ^forms 

the mdogonide O.H,<^^>C:CH.O,H.NO„ 
crystallising in red needles [273®]. 

Oxim GgH4(N02)CH:N0H. [129®]. Reddish- 
yellow scales (Gabriel a. Horzberg, B. 16, 2000). 

Iso-oxim [175®] (Behrend, A. 263, 849). 

Bensyl ether of the iso~oxim 

[118®]. Fonned by 

oxidising (8)-benzyl^-nitro-benzyl-hydroxyl- 
amine with KsFeGy. (Behrond a. E5nig, B. 23, 
2750). Needles (from alcohol), split up by hot 
HGLiq into p-nitro-benzoio aldehyde and (3)- 
benzyl-hydroxylamine. 

Phenyl-hydraside GgH4(NOJGH:N,HPh. 
[125®]. Red needles (Pickel, A. 232, 232). 
Forms a red solution in cone. HgS04 (Liidy, Af. 
10, 815). 

NITBOBENZOIG ANHYDRIDE v. Anhydride 

of Nitbodenzoio acid. 

m-NITRO-BENZOIO IMIDO-ETHYL ETHER 
G,H,oN.,0, i,^ G.H4(NO.J.G(NH).OEt. Formed 
by treatment of G.H4(NOJ.GONELAg with Btl, 
followed by ethereal BLGl (fafel a. Enoch, B. 
23,1660). Yellow oii.-B'HGl. White mass, v. 
sol. water and alcohol ; converted by hot water 
into w-nitro-benzoio ether. -B'H2G304. [132®]. 

NITRO -BENZOKITRILE p. NitHle of Nxtbo- 

BBNZOIC ACID. 

o-NITBO-BENZOPHENONE G^EgNO. Le. 
G4Hj.G0.G4H4(N05i), o-Nitro~di-phenyl-ketone 
[106®]. Formed by oxidation of o-nitro-di- 
phenyl-mothane with GrO, in acetic acid (Geigy 
a. Koenigs, B. 18, 2403). Golourless crystals. 

m-Nitro-benzophenone GgHg.GO.O^^Oi 
[95®]. Formed by the action of m-nitro-benzoyl 
chloride upon benzene in presenoe of AljCRg 
[Geigy a. Koenigs, B. 18, 2401 ; ef. Becker, B. 15# 
2090). Yellowish needles. 

p-Nitro-bensophenoue G4H4(N02).00.0gH| 
[138®]. Formed by oxidation of p-nitro-di- 
phenyl-metliane wj^th GrOj in acetic acid (Basler, 
B. 16, 2717). Small white plates or needles* 
Sol. benzene, hot alcohol, and hot water, sL soL 
cold water, cold alcohol, ligroin, and GSy 

(a) -Di-nitro-benzophenone (0«H4(NO,))tOO. 
[190®]. Formed, together with a l^er qul^tity 
of the (3)-i8omeride, by heating benzophenone 
with faming HNO, at 60® (Pr&torius, B. 10, 
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1855; 11. 744 ; Staedel. A. 194. 3i9; 218. 644). 
Formed also by oxidation of the corresponding 
di-nitro-di-ph^yl-methane [183°] by CrO, in 
HOAo (Staedel a. Sauer, B, 11. 1747). Long 
needles (from HOAo). Yields on redaction di- 
amido-benzophenone [172°]. 

(i8)-Di-nitra-benzophenoxie 0,sH«N,0j. [149°]. 
Formed as above. . Laminsa (from bilnzene or 
HOAc). Yields on redaction di-amido-benzo- 
phenone [165°]. 

Omim (C,H,.NOJ,G;NOH: [207°]; small 
yellow needles (from hot alcohol). 

Phenyl hydrazide 

(C,H,.NOJaC:N,HC,H»; [220°]; red, powder; 
sol. acetic acid, si. sol. alcohol, insol. water 
(Manchmeyer. J5. 20, 510). 

(7)-Di-nitr<^benzophenone CjaHgNjOj.’^lOO*!. 
Formed by oxidation of the di-nitro-di-phenyl- 
Diethane [118°]. Crystals. Yields on reduction 
« (lL-amidc|-benzophenone [131°]. 

Tetra-niti^J-benzophexiose 0„Hf(N0£)40. 

[225°]. Formed by oxidising tetra*nitro-di- 
phenj^i-methane (Staedel, A,, 218, 341). Needles 
(from HOAo). 

p.NITB0-BENZ0YL-ACETIC ACID 0^3, NO» 
t.e. OtfH4(NOJ.CO.CH^CO,JB[. Nitro-phenyl 
methyl ketone carboxylic acid. [135°]. Formed 
by digesting p-nitro-pheuyl-propiolio ether with 
H^SO^ (85 p.c.) at 35° till it is completely soluble 
in aqueous NaOH (Perkin a. Bellcnot, B. 17, 
326; 18, 962; C. J. 49, 444). Needles, v. sol. 
alcohol and ether, sol. water. FeCl, colours its 
alcoholic or hot aqueous solution reddish-brown. 
On heating by itself or with dilate acids or 
alkaliB it splits up into CO, and p-nitro-acoto- 
phenone. 

Methyl ether MeA'. [107°]. Monoclinio 
crystals; v. sol. hot alcohol. NaOMe forms 
yellow crystals of C,H^(NOj,).CO.OHNa.COaMe, 
a body from which benzyl chloride produces 
0^^(NOJ.CO.CH(0,H,).CO,Mo [67°]. 

Ethyl ether EtA'. [76°]. Monoclinio 
crystals; a:6uj=- •368:1:1*238; 8 = 72° 22'. Its 
alcoholic solution is coloured brownish-violet by 
FeCl,. Nitrous acid acting on its ethereal solu- 
tion forms O.H,(NOJ.CO.C(NOH).CO,Et [220°]. 
Yields 0,H,(N0,).C0,CHNa.C0.;Et, crystallising 
in orange needles, whence aqueous AgNO, forms 
an explosive amorphous Ag salt. The sodium 
salt is converted by ethyl iodide into the ether 
C.H^(NO,).OO.CHEt.CO.^t [40°]. 

NITBO-BENZOYL-ACETOACETIC ETHEB o. 
Aoetoacbtxo ether. 

o-HITRO-BENZOYL-AGETONE 
O1ANO4 i.e. NOrO,H,.CO.CH,.CO.O^ [66°]. 
Got by lulling o-nitro-benzoyl-accto-acetic ether 
wi^ H,Sd^ (1 pt.) and water (2 pts.) for 4 hours 
(Qevekoht, A. 221, 832). Crystallised from 
benzoline. Insol. water, v. sol. alcoho^ and 
ether. Gives with phenyl-hydrazine a con\pound 
melting at 120°, crystallising from alcohq) in 
slender needles, possibly nitro-di-phenyl-methyl- 
pyrazole (Fischer a. BUlow, B. 18. 2136). 

pJTITEO-BENZOYL-Air&ELIO ETHEB 
OA(NO,).CO.CH(C,HJ.CO,Et. [46°]. Formad 
by the action of aUyl iodide upon the sodio- 
derivative of p-nitro-benzoyl-acetic ether (Per- 
kin a. BeUinot, JB. 18, 957). Colourless plates. 

le)-Dl.NITE0-BEHZ0^BENZ010 ACID 
C,jB[»(NOJ,0,. [240°]. Formed from bensoyl- 


benzoic acid, HNO„ and HaSO^ (Plaskitda/ 

7« 988). • Plates.— BaA's aq.— CaA', 2aq. 

(8)-Dl-nitro-b6nioyl-benzoio acid 
0,H4(NOJ.CO.C^a(NO,).CO,H. [212°]. Formed 
by boiling di-nitro-phenyl-p-tolyl ketone with 
CrO, and HOAo (Plaskuda a. Zincke, H. 7, 984). 
Plates (from hot water). 

o - NITEO . BENZOYL r BENZYL - MALONIO 
ETHEB 0,H,(NO,).O.C(Cl£Ph)(CO,Et).^ [94°]. 
Formed from sodium benzyl-malonid ether and 
o-nitro, -benzoyl chloride, or from benzyl chlor- 
ide and sodium o-nitro-benzoyl-malonio ether 
(Bischoff a. Siebert, A. 239, 103). Prisms (from 
dilute alcohol). V. sol. ether and hot alcohol, 
si. boL ligroin. Gives no colour with FeCl.,. 
Alcoholic EOH produces benzyl-malonio acid 
and o-nitro-benzoio acid. Ammonia forma 
o-nitro-bei/zamide and benzyl-malonio ether. 

NITBO-BENZOYLOHLOEIDE v . Chloride of 
Nitro-bemzoio acid. 

NTTBO-BENZOYL CYANIDE 0. Cyanide of 

NlTBO-BrKZOIO ACID. 

NITRO-BENZOYL-FOBHIC ACID v . Nitbo- 

PnENTL-aLTOXYLIO ACID. 

o-I^ITRO-BENZOYL-MALONIC ETHER 
CA(NOJ.CO.CH{CO,Et),. [64°]. The sodium- 
derivative CaH4(NOa).CO.CNa(COaEt).^ is formed 
by the action of NaOEt on di-nitro-di-benzoyl- 
malonio ether, or of o-nitro-benzoyl chloride 

i l mol.) on di-sodio-malonic ether (1 mol.) 
BischolI,B.16,1044; 17,2791; 22,387). Needles 
or prisms (from alcohi>lh FeCl, colours its 
alcoholic solution dark-rca. Bromine acting on 
its sodium derivative forms the bromo-derivative 
C,H,(NO.J.CO.CBr(C02Et)a [72°]. On reduction 
by zinc-dust and HCl it yields (Py, l,3)-di-oxy- 
quinoline (Py. 2) -carboxylic acid, and other 
bodies. 

o-Di-nitro-di-benzoyl-malonio ether 
(0,H*(NO,).CO),C(CO.,Et),. [93°]. Colourless 

tables or prisms. Obtained by the action of 0- 
nitro-benzoyl chloride (2 mols.) on di-sodio- 
malonio ether (1 mol.) in alcoholic solution. By 
treatment with sodium ethylate one of the nitro- 
benzoyl groups is removed with formation of 
Bodio-nitro-benzoyl-malonio ether and nitro- 
benzoic ether. By alroholic NH, both benzoyl 
groups are removed with production of malonio 
ether and nitro-benzamide (2 mols.) (Biachoff a. 
Bach, B. 17, 2789). 

m-NITRO-BENZOYL PEROXIDE 
(CA(^Os)*^0)s^s* PP^* ^7 Adding water to 
a solution of benzoyl peroxide in fuming £[NO| 
(Brodie, Pr. 12, 666). 

DI - p . NITRO - D1 - BENZOYL . 8U00INI0 
ETHER 

0.^(N0,).00.0H(00.Bt).0H(00JSt).00I}l^.(N0,). 
[180°]. Formed by the action of iodine on an 
ethereal solution of the so^um derivative of p- 
nitro-benzoyl-acetic ether (Perkin a. Bellenot, 
C. J. 49, 462 ; B. 18, 953)^. Needles. Forms an 
amorphous di-sodium derivative. 

o-NITRO-BENZYL ALCOHOL C,H,NO, U. 
C.H,(NO,).CH,OH. [74°]. Prepared by the action 
of aqueous NaOH on o-nitrobenzoic aldehyde 
(FriedlfLnder a. Henriqnei, B. 14, 2804 ; Gabriel 
Borgmann, B. 16, 2066 ; Geigv a. Koenigs, B. 
18, 2408). Yellow needles, sL sol. water. Yields 
on reduction by zinc and HCl o-amido-benayl 
alcohol [82|*]. Chromic acid ozIcUsis It to o* 
nitro-benzoio acid. * 
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vii*Kitro-l)«nsyl albbhol C«H.(NOx).CHxOH. 
(176®-180® at a mm.). Fonned by heating w- 
nitro'bennoio aldehyae 'with oloonolio potash, 
and ppg. by water (Grimaux, Bl, [2] 8, 483). 

Preparaiion.^2 pts. of f»-nitro-benzalde- 
hyde are mixed with a cooled solution of 1 pt. 
of KOH in 6 pts. of water. After standing over- 
night the product is extraoted with ether; the 
yield is nearly the thioretical (Becker, B. 16, 
2091). 

Oil, decomposed by distillation under atmo- 
ipherio pressure. 

l?-Nitro-b0nzyl alcohol 0^4(K02).CH^0H. 
[92°]. Formed by heating its acetyl derivative 
with aqueous NHg at 100° (Beilstein a. Kuhl- 
berg, Z. [2] 3, 467 ; A. 147, 3431. Formed also, 
together with di-nitro-jp-toluidine, by warm- 
ing the p-nitro-benzyl ether of di-nitip-o-cresol 
with alcoholic NH, (Staedel, A. 217, 183). 

Preparation,— !. Finely powdered p-nitro- 
benzaluehydo (1 pt.) is added to 6 or G pis. of 
16 p.c. aqueous NaOH, and allowed to^tand lor 
12 hours ; it is then diluted with a little water 
and extracted with ether ; the yield is 80 p.c. to 
90 p.c. ^ the theoretical.— 2. 20 pts. of p-'hitro- 
benzyl-acetate (obtained by nitration of benzyl 
acetate) in 40 pts. of boiling alcohol is treated 
with 85 pts. of 15 p.c. aqueous NaOH, quickly 
cooled and poured into 200 pts. of iced water, 
and the pp. collected ; the yield is about 76 p.c. 
(Basler, B. 16, 2715). 

Properties . — Yollowiish needles. Yields p- 
nitro-benzoio acid on oxidation. Concentrated 
nitric acid converts it into the nitrate 
C.H4(N0J.CH,.0.N02 [71®] (Staedel, B. 14, 90). 

Acetyl aerivative OaH4(NOj).CH20Ao. 
[78°]. Formed by dropping benzyl acetate 
into fuming HNOg. Pale-yellow needles. 

o-NITBO-BENZYLAMINE 0,HgN*0, ♦.«. 

C,H4(N0.J.CH,NH2. Formed by heating o- 
nitro-benzyl-phthalimide with HClAq at 200® 
(Gabriel, B. 20, 2228). Liquid, v. sol. water.— 
B'HCl. Needles, v. sol. water.— B'^H^PtOlg 2aq. 

Formyl derivative OyH^AcNgOg. [90°]. 
Formed by heating the hydrochloride with dry 
sodium formate and formic acid (Gabriel a. 
Jansen, B. 23, 2813). Crystals. Yields quin- 
azolino dihydride on reduction by zinc and HCl. 

Acetyl derivative, [99°]. Needles. Yields 
on reduction OgH4(NH,J.CH2NHAo [113-6°]. 

Benaoyl derivative [112°]. Needles 
(from hot alcohol). Yields on reduction 
O.H4(NH,).OH.,NnBz [109°]. 

w-Nltro-beuzyl-amine CgH4(N02).CH^Hy 
Formed by heating m-nitro-benzyl-phthalimide 
with HClAq (Gabriel a. Hendess, B, 20, 2869). 
Formed also from m-nitro-benzyl chloride and 
alcoholic NHj (Biyrgmann, 0. O, 1886, •466) 
Needles. -B'gHgPtOlg : plates. 

Acetyl derivative CgH4(NOJ.CH2li[HAo. 
[91°]. Needles, sol. hot water. 

p-Nitro-beniyl-amine OaH.(NOJ.CHgNHa. 
Prepared from p-nitro- benzyl chloride by treat- 
ment with potassium phthalimide and decom- 
position of thep-nitro-benzyl-phthalimide (Haf- 
ner, B, 23, 89<r). Strongly alkaline oil, absorb- 
ing CO, from the air. Converted by nitrotA 
acid into p-nitro-benzyl alcohol. CS, forms 
QJa[4(NOJ.OH,NH,CS.NH,.CH,.CgH4NO, [193°]. 
^B%01: {dates, m. sol. water.— a,'HjPtClg.— 
li STNOi : needles, si. sol. water- 


Acetyl derivative OgH4(NO|}.CH|NHAe. 
[183^. Needles, sol. water. Formra by heating 
the base with Ao^O and NaOAo, or nitration 
of the acetyl dexivatiye of benzylamine^^Amsel 
a. Hofmann, B, 19, 1286). 

BenzoyVderivctiive [156°]. Needles.^ 
Di-p-nitro-di-benzyl-aihine 0,4H|,N,04 {.e. 
(04H4(NOJ.CEy,NH, [93°]. Obtained, together 
with the following isomeride and tri-nitro-tri- 
benzylamine, by heating nitro-benzyl chloride 
with aqueous NHj, at 100° (Strakosch, B, 6, 1056). 
Yellow plates (from alcohol). — B'HCl. [212°]. — 
B'APtClg. 

^i-nitro-di-benzyl-amine. [above 100°]. 
Fprmed ai» above.— B'HCl. [173°]. 

Tri-o-nitro-tri-benzyl-amine 
(04H4(^.4).CHg)gN. [167°]. Fj)rmed almost 

exclusively by heating o-nitro-bunzyl chloride 
with aqueous NH,. Long yellowish needles. 
Sol. benzene, si. sol. alconol. Its salts are de- ^ 
composed by water (Lellmann a. S.,iokel, B, 19, * 
1605). 

Tri-p-nitro-tri-benzyl-amine * 

(OgH4(NO,).OH,),N. [163°]. Formed by heating 
p-nitro'bcnzyl chloride with aqueous NH, (Stra- 
kosch). Needles (from HO Ac). 

Tri-nitro-benzyl-amine N(CH2.CgH4.N03)4. 
[169°]. Formed by nitration of tri-bonzyl-amitia 
with a mixture of cone. HNO, and cone. HgSO.. 
Colourless crystals. Sol. hot acetic acid, insol 
alcohol and ether (Marquardt, B, 19, 1030). 

O-NITRO-BENZYL-ANILINE 
C4H4(NO.J.CH2.NnC4H5. Prepared by heating 
2 mols. of aniline with 1 mol. of o-nitro-benzyl 
chloride in alcoholic solution for 2 hours on the 
water-bath. It crystallises in two allotropio 
forms, of which the unstable form changes into 
the stable by fusion or by long keeping. The 
unstable form crystallises in reddish-yellow 
monoclinic needles, a:6:c = *8585:1:1*1687, 
/3*87° 42' 62" ; and melts at [44°]. ^e stable 
form crystallises in glistening brown triclinio 
prisms, a:6:c - 1*6764:1:?, a = 117°, i3 = 137° 4(y 6", 
7=^69° 38' 44'4; it melts at [67°]. V. sol. alco- 
hol, ether, and benzene, spariggly in petrolounr- 
ether. Heduced by tin and HCl to OigHioN, 
[83^. — B'HCl 3aq: white needles, basified by 
much water. 

Acetyl derivative OaL,(N02).CHa.NPhAo. 
[76°] (Paal a. Krecke, B. 23, 2637). 

Benzoyl derivative 

C,H4(N02)CH2.NPhBz. [101°]. Well-formed 
crystals ; sol. alcohol, ether, and acetic acid, v. 
sol. chloroform, si. sol. petroleum-ether. By 
reduction witli tin and HCl it is converted into 
OAtNHJ.CHaNPhBz [115°] (LeUmann a. 
Stickel, B. 19, 1606; 24, 718; SSdCrbaum a. 
Widman, B. 23, 2193). 

Formyl derivative ». 

GI|H4(N02).CH2.N0,H,.CH0. [77°]. Yellow 

monoclinic plates ; a ; 5 : c « *648 : 1 : 1*0^ ; 

s= 69° 7'. Yields phenyl-quinazoline dihydrido 
on reduction (Paal a. Busch, B. 22, 2683). 

m-Nltro-benzyl-iiniliiie 

0«H4(N02)CH2.NHC4H4. [86°]. From m-nitio. 
benzyl chloride and aniline (Borgmann, 0. (?• 
1886, 466). Orange-red needles. — ^B'HOl: plateOt 

p-Nitro-benzyl-aniline 

oACNOJOELNHOA. [68°]. Foimod from 
p-niteo-benxyi chloride and aniliiMi (Strokofoh, 
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B. 6»1062). Oolden-jellow needles, soL hot 
ftloQhol.-~FH01. Plates. 

Bi-nitro-di-beniyl-aniline 
(0A(I^OJCH,)^0«H,. [20eH. Formed in 

small quantity as a by-product of the action of 
o-nitro-benzyl chloride upon aniline. Greenish- 
yellow needles. Sparingly soluble in acetic acid 
(Lellmann a. Stickel, B. 19, 1608). 

m-Nitro-bensyl-aniline CgH4(NOj.NH.O,H,. 
p07®]. From m-diazo-nitro-benzene m-nitro- 
benzyl-anilide by heating with cone. HCl at 100° 
(Meldola a. Streatfeild, 5 . J, 51, 114). , 

The Nitrosamine is an oil. 

p-Nitro-beniyl-aniline CgH4(NOJ.NH.OiH„ 
p43°]. From p-diazo-nitro-benzen/) p-nitro- 
benzyl-anilide by heating with cone. HCl at 100° 
(Meldola a. Streatfeild, 0. J. 61, 113 ; Meldola 
U* Salmon, C.* 53, 779). Golden scales. 

Nitrosamine 0«H,(N0J.N(N0).0,H^ 
[108°]. 

Aci^ifl derivative [109°]. 

Beneoyl derivative 
O^^NOJ.NBz.CH2Ph. [194^]. Needles. 

^Nitro-di-benzyl-aniline 
0^,(N0J.N(0H2.C«H,),. Formed by 

nitration of di-benzyl-aniline dissolved in acetic 
acid. Yellow needles. Sol. hot alcohol and 
acetic acid, si. sol. cold alcohol, v. sol. ether and 
benzene (Matzudaira, B. 20, 1613). 

NITSO-BEKZYL-BENZENE v. Nitbo-dx- 

PHBNTL-METHAMB. 

Di-m-nitro-di-bensyl-benzene OsoHigN^O^ ix. 
OA(CH,.C,H,NOa)a. [165°J. Formed by the 
action of H2SO4 on a mixture of f»-nitro*di- 
phenyl-methane and m-nitro-benzyl alcohol 
(Becker, B, 16, 2091). 

Bi<p-nitro-di-benzyl-benzene 
0A(N0J.CH2.C.H4.CH,.C,H,(N0J. [c. 146°]. 
Formed as a by-product in the preparation of 

S nitro-di-phenyl-methane by the action of 
sSOf on a mixture of p-nitro*benzyl alcohol 
and benzene (Basler, B. 16, 2716). Small white 
concentric needles. Sol. benzene and hot acetic 
acid, y. si. sol. other solvents. 

m-HITBO-BEKZTL BROMIDE 0,H,Br.NO, 
i^ OAfNOJ.OJ^r. [68°]. Formed by heat- 
ing ffi-nitro-toluene with bromine at 130° 
(Waohendorff, A. 185, 266). 

p-Vitro-benzyl bromide [100°]. Formed 
from p-nitro-tolueifb and Br (W.). Needles. 

p-inTBO-BENZYL-GABBAHIO ETHER 
OA(NOJ.OH,.NH.CO^t. [117°]- Formed 
fromp-nitro-benzylamine and GlCOjEt (Hafner, 
B. 28, 840). Silky needles, v. sol. ether. 

o-HITRO-BENZTL CHLORIDE 0,H,G1N0, 
M. OiH4(NO*).CH,Cl. [49°]. Formed, together 
with the p-isomeride, by nitration of benzyl 
chloride ia the cold (Beilsiein a. Geitner, A. 189, 
887; Abelli, G. 18, 97; NAlting, B. 17, 386; 
Knmpf (A* 224, 100). Formed also by treating 
o-nitro-benzyl alcohol with PCI, in the cold 
(^briel a. Borgmann, B. 16, 2066; Geigy a. 
Kbnigs, B. 18, 2401). Thick crystals. Reduced 
by SnOl, to 0-* benzylene-imide * 0,H,N, an 
amorphous base (Lellmani^ a. Stickel, B. 19, 
1611). Aniline yields oayOA(NOJ.CK,Nmh 
reduced by zinc-dust in HOAc to the amido- 
oompound OA(NEy.OHa.NHPh [82°] (SOder- 
baum a. Widman, B. 28, 2198). 

' m-Eitro-bensyl-ehloride 
[47^ (•• 178° at 85 mm.). Long yeiloiT 


V. sol. alcohol, ether, and- benzene. Formed by 
the action of POl, on the alcohol (Gabriel a. 
Borgm&nn, B. 16, 2064). 
p-Nitro-bensyl chloride 

[4:1] CA(NO,).OH,C1. [71°]. Formed by treating 
benzyl chloride with HNO, (S.G. 1*48) at -10° 
^Ibs a. Bauer, J, pr. [2] 34, 343 ; c/. Beilstein a. 
Geitner, A, 139, 337; Strakosch, B. 6, 1056; 
Grimaux, BL [2] 8, 433). formed also by passing 
chlorine into p-nitro-toluene at 190° (Wachen- 
dorfl, B. 8, 1101 ; A. 185, 271). Crystals. 

BeMitions,—!, Ammonium sulphide gives 
p-nitro-ben^l mercaptan (Strakosch, B. 5, 697). 
a. Alcoholic potash an azo- derivative of 
di-nitro-stilbone. — 3. An alkaline solution of 
SnO forms p-dinitro-dibenzyl (W. Roser, A. 238, 
363). — 4. Chromic acid mixture oxidises it to 
p-nitro-benzoio acid.— 6. A solution of SnCl,j iu 
HGlAq reauces it top-* benzylene-imide ’ C^H^N, 
an amorphous base (L. a. S.). 

NlTRO-BENZTLe CYANIDE v. NitHle of 
Nxtbo-pbenyl-xcetic acid. 

0 . KftRO - BENZYL - ETHYL - MALONIC 
ETHER C.eH^jNO, i.e. 

CeH4(NOJ.CH2.CEt(CO,Et)5i. Formed from ethyl- 
malonic ether, NaOEt, ando-nitro-benzyrchloride 
(Lellmann a. Schleich, B. 20, 440). Reduced by 
zinc and HOAc to C^H^NOj [114°]. 

p-Nitro-benzyl-ethyl-malonio ether [62°]. 
Formed in like manner. Needles. 

0-NlTRO-BENZYL ETHYL OXIDE 
CaH4(NOJ.O.CaH4. Forced by heating o-nitro- 
benzyl chloride with alcohol in a boiling brine- 
bath (Errera, Q, 18, 232). Oil. 

m-Nitro-benzyl ethyl oxide. Prepared by 
heating m-nitro-benzyl chloride with alcoholic 
potash (£.). Oil, solidifying in a freezing mix- 
ture. 

p-Nitro-benzyl ethyl oxide [24°]. Prepared 
by heating p-nitro-benzyl ohloride with alcohol 
(E.). Trimetrio crystals. 

NITRO-BENZYLIDENE-ACETONE v. Nirno- 

■TYRYL BfBTHYL XBTONE. 

NITRO-BENZYLIDENE-ACETONAMINE v. 

A AMTW 

m - DI - NITBO - DI - BENZYLIDENE - DX . 
AMIDO-DIPHENYL 

C.H4(NO*).CH:N.C4H4rO,H4.N:CH.O,H4(NOJ. 
Formed by heating op-di-amido-diphenyl with 
m-nitro-b^zoio aldehyde and alcohol at 100° 
(Reuland, B. 22, 8011). Yellow crystalline 
powder, m. sol. alcohol. The isomeric compound 
from p-nitro-benzoic aldehyde and op-di-amido- 
diphenyl melts at 208°, while that from di-p- 
amido-diphenyl and m-nitro-benzoic aldehyde 
melts at 284° (Sohiff a. Yanni, A, 268, 376). 

m-NlTRO-BENZYLlDENE-ANILINE 
OiASNA [3:l]04H4(Na,).CH:NPh. [61°]. 
Formed from m-nitro-benzoio aldehyde and 
aniline (Lazorenko, /. 1870, 760). Needles. 

p-Nitro-benzylidene-aniline 
[4:l]C,H4(NOJ.CH:NPh. [98°]. Formed by 
heating aniline with p-nitro-benzoio aldehyde at 
100° (Fischer, B. 14, 2624). 

Di-m-nitro-bensylidene-aniline 
r8:l]0,H4(N0,).0H:N.0JB[4(N0J [158°]. 

ik)rmed by warming the aloAolio solution of 
m>nitro-benzoio aldehyde with ift-nitro-aniline 
(Hantzsch, B. 28, 2775). 

m-NTEBO-BSHZTmEinB BROMIDE 
^0,U«(NOJ.OHBr,[l;8]. [102^ Formed kgr 
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htfttbg iM-nitro-tolnene (1 mol.) with bromine 
(9 moifu) at 140*^ (Waohendorff, 4* 185, 278). 
Minate needles (from alcohol). 

o-lfitro-bensylidene bromide 
0^4(N0J.GHBr2[l:4]. [82®]. Formed by heat- 
ing ^nitro-tolaene (1 mol.) with bromine (2 
moli.) at 140® (W.h Needles or rectangular 
plates (from alcohol). By heating with aniline 
it yields p-rosanilineJZimmermann a. JbluUer, 

B. 17. 2936). 

m-NITBO-BENZYLIBENE GHLOBIDE 
0«H4(N0a).0HCl3. [66®]. Formed from wf-nitro- 
benzoio aldehyde and PCI5 (Widn^ann, B. 13, 
676; Erlich, B, 16, 2010). Thin monoclinio 
plates or needles (from alcohol) ; v. sol. ether. 

n-Nitro-benzylidene chloride 
04H4(N0j).CHCl3. [46®]. Formed from p-nitro- 
benzoio aldehyde and PG1« (Zimmermann a. 
Muller, B, 17, 2937 ; 18, 997), and by nitration 
of benzylidene chloride (Hubnor a. Beute, B. 6, 
803). Prisms (from alcohol). Yields jp-rc3ani- 
line on heating with aniline. • 

o.NlTBO.B£NZYLIl)ENE.HYBBAZINE 
(0,H4(NO.J.CH),Na. [181°]. Formed from o-ni- 
trobenzgic aldehyde and hydrazine salts* (Cur- 
tins a. Jay, J, pr» [2] 39, 43). Yellow needles. 

p-NITBO-BENZYLIDENE-INDOXYL v. In- 
dogmide ofp-NiTRO-BBNzoic aldehyde. 

o-NITRO.BENZYLIDENE MALONIC ACID 
G.oHjNO. i.fl. [2:l]C«H4(NO,).CH:C(CO,H),. 
[161^']. Formed by heating o-nitro -benzoic alde- 
hyde with malonic acidlind HOAo at 60® (Stuart, 

C. J. 47, 168; 49,365). Needles (from water), 
▼. sol. ether, v. e. sol. ether, si. sol. CHCl.,. With 
HBr it yields a yellow compound melting at 
227®. Boiling water decomposes it slowly, form- 
ing o-nitro-benzoic aldehyde, malonic acid, and 
a little o-nitro-cinnamic acid. — BaA"2.iaq: 
feathery tufts, converted by warm water into 
insoluble BaA"aq,--Ag.A". 

Ethyl ether [63®]. 

m-Nitro-benzylidene-malonio acid 
[8:l]C.H4(NO.,).CH:C(CO.,H).,. [205®]. Formed 

from m-nitro-benzoio aldehyde, malonic acid, 
and HOAo (Stuart, O. J- 47, 165 ; 49, 361). 
Grystals, si. sol. cold water and ether. Partially 
decomposed by hot watef into m-nitro-benzoio 
aldehyde and malonic acid. Split up on fusion 
into GO2 and 7n-nitro-cinnamio acid [196®]. 
HBr forms 0,H4(NO2).GHBr.0H(CO.^).,. Brom- 
ine combines with it, yielding the dibromide 
GJB[4(N0J.CHBr.0Br(00.^)2. 

E thyl ether EtA". [73®]. 
p-Nitro-benzylidene-malonio acid 
G4H4(N0.,).CH:C(002H)2. [227°]. Formed from 
p-nitro-benzoio aldehyde, malonic acid, and 
HOAo at 60® (Stijart, 0. J, 43, 408). Fbrmed 
also, together with small quantity of the ortho- 
acid from benzylidene-malonio ether by nitra- 
tion and saponitioation (Stuart, 0. J, 47, *166). 
Crystals, split up on fusion into CO, and jp-nitro- 
cinnamic acid. Decomposed by hot water into 
p-hitro-benzoic aldehyde and malonic acid. 
Bromine forms CaH4(NOa).CHBr.CBr(COaH)2 
whioh gives off HBr at 100®, leaving a residue 
[188®], and is decomposed by water yielding 
034(NO,)CH;CBr.C02H [208®]. 

Ethyl ether [98®]. Prisms. Con- 

verted by HBr into G4H4(NOAGHBr.OH(GO,H). 
;80®] (Stuart, a/. 48, 862). . 


m-HITBO-BEHZYlIDENS DI-METBYL* 
DISniPHOBTE O.H„NS»0. i.s. 
[1:3]0^4(N0J.0H(S0,C^« [179®]. Formed! 
by oxidising m-nitro-benzyudene-di-tbio-di-gly- 
coUio acid (Bongartz, jB. 21, 487). Slender 
needles (from dilute HOAc). 

p-Nitro-benzylidene >li-methyl disnlphone 
[l:4]0.H4gjJ02).CH(S0,CH3)2. [248®]. Formed 

by oxidising jp-nitro-bcnzylMene-di-thio-di-gly- 
collie acid with KMn04 (l^*)* Yellowish needles 
(from hot water). 

NITBO-BENZYLIDENE-PHTHAIIDB 
/C :C(N02).0A 

^CO.O 


Preparation ^ — 10 pts. of crude di-nitro- 
bcnzyl-j^hthalido are dissolved in 20 pts. of hot 
alcohol, diluted with 10 pts. of, .hot water, and 
heated for half an hour on the water -bath ; tlie 
yield is 46 p.o. of thcorttical, but when pure 
di-nitro- compound is used, ne&Vly 400 p.o. • 
(Gabriel, B. 18, 1251, 3471). 

Properties.— Glistening crystals. Spl^ up 
on dry distillation into phenyl cyanato and 
phthalio anhydride. Alcoholic NaOH converts 
it into the salt C,5H„N05Na2 2iaq which crystal- 
lises in colourless prisms and is decomposed by 
acids into w-nitro-tolucne 0,,H5*GHj.{N0.^) and 
phthalio anhydride. Beduoed by HI and P to 

isobenzylidene-phthalide 


[91®] and a compound CjjHjjNO^ [257®] whence 
KOH and McI yield two isomeric bodies 
C,«H,.,N02 melting at 237® and 121° (Gabriel, B. 
20, 2863). 

NITBO-BENZYLIDENE-PHTHALIMIDIBK 
. C ^C{NO.J.O,H, 

0„H,oNA 0,H4/ \nh 


PhthalimidyUnitro-benzyl. Formed together 
with oxy-nitro-benzyl-phthalimidine by loading 
NjjOj or N2O4 into a benzene solution of benzal- 
phthalimidine or of deoxybenzoin-o-carboxyl- 
amide 0,H4(C0.Nn2).C0.CH2.0,H4 (Gabriel, B. 
18, 2439). . 

Nitro-beniylidene-phthalimidio acid 
0,3H,3N.,04 i.e, C„H4(C02H).CTNH2);C(N0.J.0.H. 
[145®-160®]. Formed by dissolving nitro-benzyl- 
idene-phthaliraidine in hot dilute NaOH and 
precipitating with an acid ((.abriel,B. 18, 2440). 
Acetyl chloride reconverts it into the anhydride. 
Nitrous acid passed into the solution in benzene 
converts it into nitro-benzylideno-phtbalide. 

Salts.— A' Ag: microcrystalline powder.— 
A'2Ba7aq : long yellow needles or short prisms. 
Ethyl ether A'Et : [166®] ; yellow crystals. 
Nitro-iso-benzylidene-phthalimidine 
(Py. 1:4:2) -Nitro-oxy-phenyl-isoquin^linb. 

NITBO - BENZYLIDENE - DI - THIO-DI-GLT- 
COLLIO ACID C„H„NS A 
CW4(N02).CH(S.CH2.C0.2H)2. The o-, wi-, and 
p- varieties of this acid are formed by the action 
of tlfioglyoollio acid on the three nitro-bensoio 
aldehydes (Bongartz, B. 21, 479). 

o-Aold [123®]. peedles (from HOAo). 
m-Aoid [130®]. Needles (from dB. HOAo). 
p-Aoid [162®]. Needles (from dil. HOAo). 
o-NlTBO-BENZYLIDENE-DI-DBBA 
C,HnN .04 t.e. OJB[4(NOJ.OH(NH.CO.NH2)2. 
[200°]. Formed by warming an alcoholio solu- 
tion of urea with o*nitro-benzoic aldehyde (Sohifl^ 
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A. 951» 186 ; L6dy, AT. 10, 804). Needlea (flam- 
taininff aq)t al. sol. water and alcohol. 

o.HlTBO-B£NZYL IODIDE 
r76®]. Formed from o-nitro-benzyl omoride, 
KI, and alcohol (Eumpf, A, 224, 103). Plates. 

p-Nitro-benzyliodide 0„H,(N0j).0HjI. [127®]. 
Formed in like manner. Needles. 

f).NITBO-BENZTL-MALONlC ACID 
GgM4(NO,).OHrOH(CO^)2. Formed Ky saponi- 
fication of the ether which is obtained in small 
quantity, together with di<nitro<di*benzyl* 
malonio ether, by the action of p-nitro-benzyl 
chloride upon sodio-malonic ether (Lcllmann a. 
Schleich, B. 20, 434). Yellow powder. Car- 
bonises at 240® without melting. OaA'' and 
BaA" ; yellow pps. 

Ethyl ether Et^A"; [63®]; yellowish 
prisms; sol. owHnary solvents. 

Di-o-nitro-di-bcnzyl.malonic ether 
(GA(N0.J.CH,.)2:C(C02Et),. [97"]. Obtained 
by the ^ion of o-nitro-benzyl chloride upon 
Bodio-midonib ether. Yellow crystals. Sol. 
alcohol and ether (Lellmann a. Schleich, B. 20, 
438h* 

Di-p-nitro-di-benzyl-malonio ether 
(C,H^(N02).CH2),:C(C02Et)2. [170®]. Formed by 
the action of p-nitro-benzyl chloride upon sodio- 
malonic ether. Golourless silky needles. Sol. 
acetic acid, si. sol. alcohol, and chloroform. 

p-NITRO-BENZYL MEBCAPTAN OjH^NSO, 
i.6. 0^H^(N02).CH2SH. [140^]. Formed from 
p-nitro-benzyl chloride and alcoholic ammonium 
sulphide (Strakosch, B. 6, 698). Laminoa. 

TBI-NITBO-BENZYL-MESITYLENE 
G,jH,j(N 02)8. [185®]. Formed by nitration of 
benzyl-mesitylene at 0® (Louise, A, Ch, [6] 6, 
182). Prisms (from alcohol-chloroform). 

TBI-NITBO-BENZYL METHYL KETONE 
G.^(N02),CH2.G0.GH3. [89®]. Obtained by 

boiling tri-nitro-phenyl-acetoacotic ether (10 g.) 
dissolved in HO Ac (100 g.) with H3SO4 (20 g.) and 
water (30 g.) for 8 hours (Dittrich, B, 23, 2723). 
Long yellowish- white needles, sol. alkalis. 

Phenyl-hydraBide C,jH„NjO«, [125®]. 

NITBO^-BENZYL-PHENOL n„H„NO, ix. 
Ph.GH2.GA(NOJOH [1:3:4]. [75®]. From 

benzyl-phenol and HNO^ (S.G. 1*4). Prisms. 
Volatile with steam.— 1^': brick-red needles 
(Bennie, 0. J. 41, 221). 

DbUiitro-p-benzyl-phenol 
Ph.0H2.0.H2(N0J,0H [1:3:6?:4]. [88®]. Prom 
the above, HOAc, and UNO,. Formed also by 
the action of HNO, on p- benzyl-phenol sulphonio 
acid (Bennie, C. J. 49, 408). Oxidised by GrO, 
it gives benzoic acid.— EA^; orange needles. — 
BaA' 

Di-nltro-o-benzyl-phenol [82®]. Obtained by 
wafming o-benzyl-phenol sulphonio aoid with 
dilute HNO, (Bennie).— EA'aq.—BaAV 

Tri • nitre - benzyl - phenol Gi|H|(N03)80H. 
[148®]. Got by dissolving potassic benzyl-^eivd 
sulphonic acid in HNO, (S.G. 1*4) and evapOTating 
(Bennie, 0. /. 41, 86, 228). Silky pale-yullow 
needles. Yields p-nitro-benzoic acid on oxida- 
tion with chromic acidmixture. — 0 „Hm(N 02)30E. 

NITBO-p-BENZYL-FEENOL SULPHONIO 
AOID >‘0,H,.OA(OH)(NO.JSO,H.— KA'. Fornied 
by action of HNO^ (S.G. 1*2) and potassic benzyl- 
phenol Bulphonate (Bmmie, 0. J. 41, 85). 

Nitre - 0 - benzyl • phenel snlphenie aoid. 
fonnod in like manner.— KA : yellow soalee. 


Dl-NITBO BENZYL-FHTHALlDEd.H.oNA 
.0(N0J.0H(N0J.0.H. 

0.»/ \ (»)• [113*3. 

'CO.O 

Formed by passing nitrous aoid gas into a solu- 

B. 18, 1251). Colourless crystals. Beailily con- 
verted into nitro-benzylidene-phthalide (9. v.). 

o-NXTEO.B£NZYL.FH;rHALlMID£ 

<^A<co>^CH2.CA(N02)[1:2J. [219®]. 

Formed from potassium phthalimide and o-nitro- 
benzyl chloride at 100®-180® (Gabriel, B. 20, 
2227). Prisms. 

m-Nitro-bonzyl-phthalimide. [155®]. Formed 
in like manner. Needles. 

p-Nitro-benzyl-phthalimide. [175®] (S.) ; 
[172®] (Hafner, O. C. 1889, 671). Prisms (from 
HOAc) (Salkowski, B. 22, 2142). 
p-NITBO-BENZYL-PIPEBIDElN 

C. H4/N0,).CH,.NC,H,. [35®-40®]. Formed by 
dissolving its polymoride in HClAq and ppg. by 
ammonM (Lcllmqpn a. Sohwaderer, B. 22, 1333). 
Beadily polymerises to (OsH4(NO._.).CH.4.NOjHg), 
[120*5'?], which is also obtained by treating di- 
piperidem with p-nitro-benzyl ohloriUe and 
NaOHAq. 

NITBO-BENZTL-FIPEBIDINE 


ObH 4(NO.^).CH3NC3 H,o. The 0-, w-, and p- 
isomorides are formed by the action of o-, m-, 
and p- nitro-benzyl chloride on piperidine in hot 
alcoholic solution (Lellmann a. Pekmn, A. 
259, 40). 

o-lsomeride. Oil. Beduced by SnOl, to o- 
amido-benzyl-piperidino [82*5®]. — B'HOl, — 
B'APtCl.. 

m-Isomeride. Oil. Beduced by SnOl* to ns- 
amido-benzyl-piperidine [112®].— B'HCl. 

p-Isomeride. [34®]. B'HCL— B'^H^PtCl*. 

NITBO - BENZYL - QUINOLINE TETBA- 
HYDBIDE CgH4(NO.,).CH.NC„H„. The throe 
isomerides are formed by heating 0-, m-, and p- 
nitro-benzyl chloride (1 mol.) with quinoline 
tetrahydride (2 mols.) in hot alcoholic solution 
(Lellmann a. Pekrun, A. 259, 50). 

o-Isomerlde. [111®]. Brownish-red tables.— 
B'^H^PtOlg: yellow amorphous pp. 

m-lsomeride. [99']. Bed prisms; reduced 
by SnOlj to Tn-amido-bonzyl-quinoliuo tetrs- 
hydride [82°]. 

p - Isomeride. [102®]. Bed prisma. — 
B'APtCl,. 

NITBO-BENZYL SELENOOYANIDE 


OgHeN,Se03 i.0. C.H4(NOJ.GH.,SeCN. [122*5®]. 
Formed by nitration of benzyl selenooyanide at 
-4® (0. L. Jackson, B. 8, 321; A. 179, 16). 
Needles (from alcohol). 

o-KITBO-BENZYL SULPHIDE 
(GJi4(NO.J.CH.j2S. [124®]:* Formed, together 
with a little of the disulpMde, b^ passing NHg 
and into an aloohofio solution of o-nitro- 
benzyl chloride (Jahoda, M, 10, 880). White 
plates. Yields on oxidation by HNO, the sulph- 
oxide (C.H4(N0 j.CHJ..SO [163®] and the sulj^. 
one (G,H4(NO,).CBy3Sb8 [200°]. 
o-Nitro-benzyl disulphide 

[47*^. Fot!DeaMabov«[J.)., 
p-Nltro-beuzyl disulphide [89®]. Yelm 
eryztals (Strakosch, B. 5, 698). 

p-NlTEO-BSNZYL EULPKOCnrAjriDS 
C«H8(N0 J.GHr^KlN. Ponned fmih p-mko* 
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bena^ o&lofldtt tnd aloohoUc |K>taa8!iitn attlpho- alkalis. May ba redneed to ^sr^-bntylamlne {cf, 
cyani de (H enry, B. 2, 688). Small needles. V. Meyer, A, 244, 222). 

p-HITBO -BENZYL -DI-THIO-CAEBAMIC Bi-nitro-bntane Formed from 

ACInD NO 2.OJB4.OH3.NH.OS.SH. The p-nitro- bromo-a^-nitro-n- butane, aqueous KNO3 and 
benzyl ammonium s^t p93°] of this acid is dilute H2SO4 (Ziiblin, B. 10, 2085). Oil, deoom- 
formed by treating p-nitro-benzylamine with posed at 190® by distillation. — K04H,N,04; 
OS, in ether ^afner, B. 23, 339). golden scales, sol. watSr and alcohol. — 

DLp-NITEO-DI-BENZYL-THIO-FBEA Ag04H,N,0| : yellow scales with blue reflex. 

OS(NH.OH,.Oj,H4.NOJ,l [202®]. Formed by Di-nitro-butane 04H8(N02)3. (197®). S.G. 

boiling p - nitro - benzyl - ammonium p-nitro- ^5® 1*205. Formed by the action of HNO, on di- 
benayl-di-thio-oarbamate with HgO and alcohol isoamyl ketone or on .propyl-acetoacetio ether 
(Hafner, B. 23, 840). Needles, si. sol. alcohol. iChancel, C. B. 94, 399 ; 90, 1466). Heavy oil, 
o-NITBO-BENZxL-p-TOLFIDINE* forming crystalline K and Ag salts. Decom- 

0,H^(NOJ.CH,.NH.OeH4Mo. [72®]. Obtained by poseft on distillation. 

heating 4 pts. of p*toluidine with 1 pt. of o- Di-(j8)-ffitro-butane CH.,.CH.,.C(N03)3.CH,. 

nitro-benzyl chloride for J hr. on the water- bath. (199® cor.). Formed by oxidising butyl-<|/-nitrole 
Yellow crystals. V. sol. most ordinary solvents, with nitwo acid (V. Meyer, B. 9. 701), or by 
Salts. — B'HOl: colourless nefdles. — boiling isovaleric acid with HNO, ('Bredt, B. 15, 
B',H,Pt01,** : sparingly soluble pp.—B',H,S04» : 2324). Oil, not soluble in alkalis. Tin and 
thin glistening plates. HCl convert it into hydroxylamine and methyl 

Acetyl derivative ethyl ketone. • 

0,H4(NOJ.OH,.NAoC^4Me : [65®]; stout crys- Di-nitro-isobutane (CH,)3CH.CH(NO,)a. 

tals; on reduction with tin -and HOI it is Formed from bromo-nitro-isobutane, KNO,, and 
converted into o-amido-benzyl-toluidine. [79®]. dilute H.SO4 (Z.). " Oil. — K04H-(NO-),. — 
(Lellmann a. Stickel, B. 19, 1609; 24, 718)? AgC4H,(N02).2 ?>aq. 

Formyl derivative [79®]. Formed by DI-NITKO-lSOBTJTYL-ANILINE 0,oH,2N,04 
heating a solution of formyl-p-toluidine in t.e. 04HBNn.CaH3(N02)2. [80°]. Formed from 
benzene with sodium till dissolved, and then bromo-m-di-nitro-benzene and isobutylamine 
adding p-nitro-benzyl chloride (Paal a. Busch, (Romburgh, B. T, C. 4, 192). Yellow nee^es. 
B. 22, 2695). Neeles. Tri-nitro-isobntyl-aniline 

o-Nitro-benzyl-o-toluidine. Formyl deri- 0tfH2(N02)aNHC,H«. [95®]. Formed from 
vative 04H4(N03).CH2.N(07H7).CH0. [76®]. chloro-tri-nitro-benzene (picryl chloride) and 

Formed from o-nitro-benzyl chloride and sodium isobutylamine (R.). Converted by fuming HNO, 
formyl-o-toluidine (Paal a. Busch, B. 22, 2701). into thenitramine CeH3(N02)5N(N03)04H, [110®]. 
Yellow needles grouped in spherules. ?»-NITR0-IS0BUTYL.BENZENE O.oH.gNO, 

p-NITRO-BENZYL-TJREA ChH,N ,03 i.e, i.e. 04H4(N02).04Hp. (251®) at 740 mm. Formed 
NH2.CO.NH.OH2.O4H4NO2. [197®]. Formed by from nitro-amido-isobutyl-benzene by elimina- 
heatingp-nitro-benzylamine hydrochloride with tion of NH.^ (Gelzer, B. 21,2941). Oil. Yields 
silver cyanate at 100® (Hafner, B. 23, 339). m’-nitro- benzoic acid on oxidation. 

Pale-yellow needles, v. sol. HOAo and alcohol. o-Nitro-fer^-butyl-benzene 

DI-p-NITRO-DI-BENZYL-UREA 0eH4(N02).CMe, [1:2]. (249°). S.G. ^ 1*074. 

C0(NH.CH3.CaH4N02)2. [234®]. Formed by Formed from fc?*t-butyl-benzene and fuming 

boiling the corresponding thio-urea with HgO ; HNO, (Senkowsky, B. 23, 2416). Yellow oil, 
or by adding a solution of COClj in benzene to Smelling like cymene. Reduced by tin and HCl 
one of p-nitro-benzylamine in ether (Hafner, B. to CgH4(NH2).CMe„ (0. 235®), S.G. M *977, which 
23, 340). Silvery needles (from HOAc). yields an acetyl derivative [159®> 

NITBO-BBOMO- compounds v. Bbomo-hxtbo- p-Nitro-fcr^butyl-bemeno 
COMPOUNDS. OeH4(N03).CMe3 [1:4]. [30°]. (276^. Formed 

NITBO-EBTTCINE u. Bbuoinb. at the same time as the preceding (S.). Yellow 

w-NITBO-n-BUTANE C4H3NOg t.s. needles (from alcohol). Yields, on reduction, 

0H..CH3.CH3.CH3.N0« (152® cor.). S.G.fi*9946, C«H4(NHJ.CMe3 S.G. ^ *953. 

Formed from n-butyl iodide and AgNO, (Zablin, NITRO- w-ISOBUTYL-BENZOIC ACID 

B. 10, 2083 ; Pribram a. Handl, M. 2, 656). Re- C3n3(C4H3)(N02)C03H. [140®]. Formed by nitra- 
duced by tin and HCl to butylamine. HOlAq at tion of m-isobutyl-benzoio acid (Kelbe a. Pfeiffer, 
140® forms hydroxylamine and n-butyrio acid. B. 19, 1727). Small needles (from petroleum- 
/3-Nitro.butone CH,.CHj.CH(N03),CHj. ether).-— AgA'; somewhat soluble pp.~MeA'; 

(188®). Formed from see-butyl iodide (120 pts.) liquid. ^ 

and silver nitrite (150ipta.) (V. Meyer a. Loefier, Nitro-p-isobutyl-benioio acid 
B. 7, 1506; A. 180, 134). Formed also from C3H3(04H3)(N02)C03H. [161®]. Long fine needles 
GHg.CHBrNO, and ZnEt, (Bevad, J, B. 20, 125), (from water). Formed by nitration of p-isobutyl- 
w-Nitro-isobutane (CH3)3CH.CHaNOsj. (137®- benzJbio pcia. — AgA' ; white pp. 

144®). S.G. ^ 1*0083. Formed from see-isobutyl Methyl ether MeA': fluid (Eelbe a. 
iodide and AgNO, (Demole, B. 7, 709, 790 ; A. Pfeiffer, B. 19, 1726). 

175, 142; P. a. H.). Unlike «-nitro-».butane, NITBO-BUTYLENB C4H,N03. (154®-.158®). 
it does not give a crystalline pp. with NaOEt, Formed by allowing HNO, (S.G. 1*62) to drop 
although it dissolves in alkalis. into /er^butyl alcohol (Haitinger, Bit#. TP. 77 

Nitro-tcrt-butane (OB[,),ONO,. (110®-130®). [2] 428 ; A. 193, 866 ; Af. 2, 286). Formed also 
Formed, to s m a ll quantify, together with tert~ m small quantity by saturating HNO, with iao- 
'butyl nitrite, by the action of AgNO, on tert- butylene (H.). Pale-yellow oil, heavier than 
butyl iodide (Tsoherniak, A. 180, 155). Oil, water. Dissolves to alkalis, and is reppd. by 
smeUiiig like peppermint. Does not dissolve ia a^idp. Excess of water at 100® splits it up into 
Toa.111. KS 
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ftcotone and nitro-methana. Br aniteti foiAning pti.j and fuming HNOg (8 pts.), Latsohinofl {J. 
oily 04H^r3N0g.<~Na04HgN0g: powder* y. aoL B. 10* 300) obtained a compound orystaUising in 
water. plates, decomposing at 180^ without melting. 

KITBO-ISOBTITTL-PHENOL 1IITB0.CH0LE8TEBTL.CHL0RIDE 

C.II,.0,H3(N0g)(0H) [1:3:4]. [96^. (290®) at [148M49®]. Colourless needles. 

711mm. Formed by boiling nitro-amido-isobutyl- Prepared by nitration of oholesteryl chloride 
benzene with dilute potash (Gelzer, B. 21,2947). (Preis a. Eaymann, B. 12, 225). 

Bod needles (from alcohol), v. sol. hoi water. NITBO-CHRYSEHE v. Chrtsbnb. 

Di-nitrc^lsobutyl-phenol 04H,.04H2(N0 J^OH. HItE0.CHRY80QTIIKt)NE o.Chrysoquinon*. 

[93®]. Formed from isobutyl-phenol [99®], NITRO-OINCHONAMIKE v. Cinchona Babes. 

HOAo.and HNO, (Studer,i4. 211, 244; B. 14, o-NITRO-CINHAMIC ACID CgH,N04 
1474; Liebmann, B. 14, 1842). Sulphur-yellow^ i.e. [2:l]C,H4(N0g).CH:CH.C03H. Mol. w. 193. 
needles (from alcohol). Yields di-nitro-an^jdo- [232®] (M.) ; [237®] (T, a. 0.) ; [240®] (Baeyer, 
isobutyl-nenzene on heating with NILAq. B. 13, 2257). Formed, together with the p-iso 

TBI-KITBO-ISOfiUTYL-TOLITENE meride, by nitrating cinnamic acid (Beilstein a. 

C4HMe(C4H,)(N02),. Artificial musk. [97®]. Kuhlberg, A. 163, 126 ; Miiller, A. 212, 124). 
Formed byhqating isobutyl-toluene wiUi HNO, Formed also from o-nitro-benzoic aldehyde, ACjO, 
and H2SO4 for 24 hours on a water-bath (Baur, and NaOAo (Gabriel a. Meyer, B. 14, 830). 

C. B. Ill, 238). ^ite needles, sol. alcohol Prtparation.^1. Cinnamic acid (1 pt.) is 
,, and ether. Its solutions smell like musk. Forms dissolved in nitric acid (6 pts.) ; the mixture is 
a crystalling} compound with naphthalene [90®]. podred upon snow, hnd the ppd. acids separated 
TRI-KITBO-ISOBDTYL-XYLENE by m&ahs of alcohol (B. a. K.). — 2. Cinnamic 

CeMea(C4H^)(N02),. [110®]. Formed by nitra- ether (10 g.) is dropped into fuming HNO, at 0®. 
tion of isobutyl-xylene (Baur, 0. B. Ill, 238). The solution is poured at once into water at 0®. 
White needles. Its alcoholic solution smells like The solid pp. is washed with water, aq^ treated 
musk. with alcohol, which dissolves the 0-, leaving the 

KITRO-CAMPHOLEKIC ACID v, Cahvho- p- compound (Stuart, C. J. 43, 408). Fair yield 
LKNic ACID. (4 g.). — 8. The product of nitration of cinnamic 

KITRO-CAHFHOR v. Camphor. acid is etherified, and the o-nitro-oinnamic ether 

TETRA-NITRO-CARBAZOLE is separated from the p-isomeride by means of 

C,2H3(NOg)4NH. Formed by nitrating carbazole its greater solubility in etlier (Tiomann a. Oper- 
(Graebe, A. 202, 26). Lemon-yellow crystals mann, B. 18, 2060). T'he acid may then be ob - 
i&om HO Ac), insoluble in alcohol and ether. — tained from its ether by hydrolysis with H1BO4 
C,2Ha(N02)4NK : insol. water. (Fischer a. Euzel, A. 221, 265). 

Four tetro-nitro-oarbazoles have been de- Propcr^ie^.—Needles, insol. water, si. sol. 
scribed by Ciamician and Silber {0. 12, 277) as cold alcohol. Yields o-nitro -benzoic acid on 
formed by the nitration of carbazole. The oxidation by chromic acid mixture. Its solution 
melting-points of three of them are 308®, above in H3SO4 becomes blue on warming or on 
320®, and about 285®, while the fourth decom* standing. 

poses before melting. Salts. — CaA'a2aq: yellow needles.— 

RITRO-CARBOXY-CINIIAIIIC ACID BaA', 4aq: minute yellow needles. 

C,H,(CH:CH.C0.,H)(N0,)(C03H)[1:2;4]. [287®] Methyl ether Meh'. [73®J. 

(Law, A. 231, 871). Formed by nitrating carb- Ethyl ether EtA'. [42®] (M.) ; [44®] (B,). 
oxy-oinnamic acid. Hemispherical aggregates or Trimetrio crystals, a:b:c - *927:1: *517. Readily 
regular tablets (from water). That the NO* is combines with bromine. Reduced by aqueous 
in the 0- positibn is shown by the fact that, by ammonium sulphide to carbostyril. In hot al- 
Baeyer’s synthesis, it gives rise to indigo di- coholio solution tin and HCl reduce it to 0- 
carboxylic acid. Heated with cono. H3BO4 it amido-cinnamic ether, 
does not turn blufl. It yields a dibromide, which Chloride C„H4(N03).CH:CH.C001. [65®]. 

is converted by aqueous NaOH into nitro-carb« Crystalline solid (Fischer a. Euzel, B. 16, 34). 
oxyjphenyl-propiolio acid. m-Nitro-oinnamio acid 

HITRO-CARBOXY-PHEKYL-PROPIONIC [3:1]C4H4(N03).CH:CH.C0*H. [197®]. Prepared 

ACID C4Hg(N0a)(C0gH)0H:CH.C03H [3:1:4] ? by heating w-nitro-benzoio aldehyde with Ao„0 
[192®]. Got by nitration (Widman, B. 22, 2273). and NaOAo (Schifl, B. 11, 1783 ; Tiemann a. 

KITRO-CARYACROL C, Opermann, B. 13, 2060). Yellow needles. Yields 

CgHg(C,H,)Me(NOs)(OH). [78®]. Formed from m-nitro-benzoio acid on oxidation. A mixture 
nitro80-<»rvaorol, KOH,andK,FeOy-(Pat6moa. ofHNOg(2 pts. of S.G. 1*5) and cono. H^SOg 
Canzoneri, O, 10, 233). Needles, almost insol. (5 pts.) converts it at 0® irTiio com-di-nitro-styrene 
water. (Friedliinder a. Lazarus, A. 229, 283). Reduced 

NiroO-CELOROrderivatiyesi^.CuLOBo-NiTBo- by tin and HCl to m-amido-oixmamio ioid#— 
derivatiyes. c AgA': insoluble pp. 

HITBO-GHLOROFOBIC v, TRi-OBioBa-NiTBO- Ethyl ether%ik\ [79®]. 

METHA NE. p-Nitro-olnnamio sold 

DI.HItEOAJHOtBBTBRnr [4:Q OA^03).OH:CH.COgH. [286®] (T. a. O.V, 

[121®]. Obtained by nftratioa of oholestcrin [288®] (D.). Formed by nitration of einnamlo 
(Preis a. . Baymann, B. 12, 224). Colourless acid (Mitsoherlioh, A, Oh, pi 4, 78 ; E. Eopp^ 
needles, bU sol. cold alcohol. By boiling a hot* C. B. 63, 634 ; Tiemann a. Opermann, B. 18v 
saturated eoluUon of cholesterin in HOAo with 2069). 

HNO, (S.G. 1*64), BeinitEex (if. 9, 440) obtained A-eparaH(m,-^Vtom cinnamic acid (1 pt.)*‘ 
n nitro* compound melUng at 94®. By adding and cold HNO. (6 pts.). The adds produced are 
a \ «a a nlxtnra of HOAo dO 1 etherified, thep-etiier, [189®], cxystalUBing from 
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ftloohol. It is saponified by K^SO^ (1 pi.), HOAo 
(Ipt), and water (1 pt.) (Drewson, A. 212, 150). 

Properties, — Prisms, ▼. si. sol. boiling alco- 
hol. Yields p-ozy-benzoio acid on oxidation. 

Salts.— KA': very soluble crystals. — 
CaA'jSaq.— CaA', 2aq.— SrA'^ 5aq.— BaA'^ 3aq : 
minute needles. — MgA'^Oaq: nodules. — HgA',. — 
HgjA^Ols 8aq.— AgA' : insoluble pp. • 

Methyl ether MeX\ [161°]. (286°). 
Ethyl ether EtA'. [139°] (B.a. K.) ; fl37°] 
Miiller, A, 212, 125). Combines with brmnine 
orming a dibromide whence alcoholic potash 
produces two bromo-nitro-cinnamic ethers, melt- 
ing at 63° and 93°. Reduced by tin and HGl to 

? )-amido*cinnamio acid and n-amido-styrene 
Bender, B. 14, 2359). 

Anhydride (0«H,(N0J.0H:CH.C0),0. 
Formed from the E salt and POOl, (Ohiozza, 
A, Ch. [2] 39, 231). Melts under boiling water. 

Amide OA(NOJ.CH:CH.CONHr [155°- 
160®] (Cahours, A, Ch. [3] 27, 462). ^ 

a-m-Di-nitro-oinnamio ether 
0 *H4(N0g).CH:C(N02).C02Et. Formed from m- 
nitro-cinyamic ether, HNO. (1 pt.) and H^S04 
(2 pts.) below 20° (Friedlander a. Lazarus, A, 
229, 235). Thick plates (from ether). Insol. 
water and light petroleum. 

Beactions. — 1. With alcohol, on warming, 
it forma C4H4(N02).0H(0Et).0H(N0a).C0^t, 
a colourless oil. When this is dissolved in 
ether and ammonia is passed in, a pp. 
of 04H4(NO,).On(OEt).C(NH4)(KO,).COaEt is 
formed. This is soluble in water and gives pps. 
with many metallic salts. The compound 
O.H4(NO,).CH(OEt).OH(NOa).OOJEtifl converted 
by the simultaneous action of bromine and 
NaOH into the ethyl derivative of di-bromo-di- 
nitro-a-phenyl-methyl-oarbinol. — 2. Boiled with 
water it forms alcohol, nitro-methane, CO,, and 
9»-nitro-benzoio aldehyde. 

a27-l)i-nitro-oinnamio acid 
[4:l]C«H4(NO,).CH:C(NO2).0OaH. Formed from 
p-nitro-cinnamio acid, HNO3, and H2S04at —10° 
to —20°. White plates. At 0° it decomposes 
into CO, and a|7-di-nitro-styrene. 

Methyl ether MeA'. l127°]. 

Ethyl ether [110°]. Formed from 

p-nitro-cinnamio ether (1 pt.), HNO, (2 pts. of 
S.G. 1'6), and H.^S04 (4 pts.) (Friedlander a. 
Mahly, A. 229, 210). Tmn plates (from benzone- 
ligroln), V. sol. benzene, nearly insol. ligroin. 

BecLotions, — 1. CrO, in HOAo oxidises it to 
p-nitro-benzoio acid.— 2. K^CrgO, and HOAo 
formsp-nitro-benzoio aldehyde. — 8. Boiling water 
^eoomposes it into aloohol, CO„ p-nitro-benzoio 
aldehyde, and nitro^ethane. Boiling dfiute 
aoids behave in the same way, only the nitro- 
methane appears as hydroxylamine.— 4. A solu- 
tion in oono. H,S04 at 100° poured into water 
gives a pp. of p-nitro-benzaldoxim.- 6. Boiling 
dilute (5 p.o.) NajCO, forms bright-yellow plates 
of 0|4 HioN, 0| [188°], insoh water, dilute acids, 
and idkalis. — 6. Alcohol unites forming 
C.H4(NOAOH(OBt).OH(NO,)00»Bt[52°],whenoe 
the aloohol cannot be vemoyed by heating 



o-NITBO-OIKNAMIO ALBEHYBS 0,H,NO, 
♦.a.[2:l]0^4(NO,).CH:OH.CHO. [127°]. Formed 
by boiling o-nitro-oxy-phenyl-propionio aldehyde 
with A03O (Baeyer a. Drewson, B, 16, 2207). 
Formed also by condensation of o-nitro-benzoio 
aldehyde with aldehyde by means ol dilute NaOH, 
the yield bqing 40 p.o. of the theoretioal (Diehl 
a. Einhorn, B. 20, 2336). 

Pr^aration . — 25 g. of cinnamic aldehyde are 
slowly added to 500 g. of cone. H,S04 containing 
^0 g. of KNO,. The solution is precipitated in 
water, and the mixture of 0- and p-nitro-cin- 
nanfio aldehydes is crystallised from aloohol 
with animLl-charcoal. The product is dissolved 
in^ absolute aloohol and the boiling solution 
mixed viith an equal volume of sodium bi- 
sulphite solution ; the solution is “quickly copied 
and separates the ^eater part of the bisulphiie 
compound of thep-isomeriab, the remai^iing por- 
tion being salted out by the addition c f NatJl ; the 
filtrate contains the bisulphite of the o-isomeride. 
The two isomerides are obtained from theii bi- 
sulphites by decomposing the latter in aqueous 
solution with H^S04 (Diehl a. Einhorn). 

Properties.— Colourless needles, v. sol. boiling 
water and OHOI3, si. sol. aloohol and ether. 
Combines with bisulphites. Yields quinoline on 
reduction. On heating with malonioacid in HOAo 
it yields 04H4(NO,).CH:OII.CH(OH).CH(CO.^)a 
[269°] and o-nitro-phenyl-butinene dicarboxylio 
acid OjaHgNOa [213°] (Einhorn a. Gbhrenbeok, 
A. 253, 874). 

Phenyl-hydraside 

OaH4(NO,).OH;CH.OH.N2HPh. [168°]. Needles. 

Di‘pnenyhhy dr azide 
0,^[4(NOJ.CH:CH.CH.N,Ph,. [69°]. YeUow 

crystals (Cornelius a. Homolka, B. 19, 2240). 

m-Nitro-oinnamio aldehyde 
C«H4(N0,).CH:CH.C0H. [116°]. Formed by 

eliminating H^O from w-nitro-j3-oxy-/3-phenyl- 
propionio aldehyde (Gohring, J3. 18, 720). Pro- 
pared by dissolving 100 pts. of m-nitro-benzalde- 
hyde in 2,000 pts. of alcohol, diluting with 4,000 
pts. of water, and adding at once to the milky 
liquid 35 pts. of ooml. acetic aldobyde and 70 pts. 
of 10 p.o. aqueous NaOH. After 12 hours’ stand- 
ing the pp. is separated, pressed, washed, and 
crystallised ; the yield is 50 p.o. of the theoretioal 
(^nkelin, B. 18, 483). Long thin prisms, v. 
sol. benzene and acetic acid, si. sol. cold aloohol, 
ether, and hot water. Unites with Br forming 
0«H4(N08).CHBr.CHBr.CH0 [0. 90°]. 
Phenyl-hy dr aside 

O.H4(NOJ.CA.OH.NJEtPh; [160°]; red tables. 

n-Nltro-cinnamio aldehyde 
[4:1]C,H4(N0,).0H:CH.CH0. [142°]. ^Formed 
from jp-mtro-benzoio aldehyde, aldehyde, and 
dilute NaOH, the resulting ^-nitro-jS-oxy-iB- 
phenyl-propionic acid being boiled with HOAo 
^dbrinp, B. 18, 872; Einhorn, A, 268, 848). 
Formed also, together with the o-isomeride, 
by nitration of cinnamic aldehyde {f>, supra). 
Colourless needles. Combines with bisulphites. 
Condenses with aoeto^ in presence of NaOH to 
(C,H4(N0J.CH;CH.CH!CH).,C0 [218°] and 
0.H4(N0J.CH:CH.CH:CH.C0.CH, [182®], the 
last compound forming a phenyl-hydnuude melt- 
ing at 210°. 

Ospim OA(NOJ.OH:CH.OH(NOH). [179^. 
.. Phenyl-hydraside 
OA(NOJ-PA^OH:N,HPh. [X81®!. Orange 

VM 2 
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red crystals, forming a red solution in cono. 
H-SO4. 

' Anilid$ 0.H,(NOj).O,H,;NPh. [133°]. 

0 . NITBO - OINNAMOTL . ACETO . ACETIC 
ETHEB C„H,jNO. i.e, 

C„H,(NO.J.CH:OH.CO<CHAo.CO,Et. [120°]. Pre- 
pared by the action of o-uitro-cinnamoyl ohlorido 
on Bodio-acetacetio ether (Fisohor ' a. Kuzel, 
B, 16, 34). Yellow prisms. Sol. chloroform, al. 
sol. alcohol and ether. It forms stable salts with 
alkalis, soluble in water with a reddish-yellow 
colpuT. Gives a dark-red colouration in alcoholic 
solution with FejCl,,. Boiled wth 30 p.o. dilute 
H3SO4 it gives nitro-oinnamoyl-acetoi^e. 

o-NITBO-CINNAMOYL-ACETONE 
C^dNOJ.CH-.CH.CO.CH^CO.CH,. [113°]. Pre- 
pared by boili?)g o-nitro-cinnamoyl-acefb-acetio 
ether with dilute H,SO,{30 p.c.). By longer boil- 
ing with dilute KBO^.^tis converted into o-nitro- 
Btyryl - mdchyl - ketone (0 - nitro - benzylidene- 

acetone) (Fischer a. Kuzel, B. 16, 35). Fine 
yellow prisma. Sol. hot alcohol, si. sol. cold 
alco6[ol, ether and CS^ G^ea a red colouration 
with POjjOle. Dissolves in alkalis with a yellow 
colour. 

KUBO-COCCTTSIC ACID v, Tai-NiTno oxT-m- 
TO LUIO Ac n>. 

HITBO-CODElKE o. CODEINI!. 

KITBO-COMENIC ACID v. Comenio acid. 

FITBO- COMPOUNDS. Compounds contain- 
ing the group nitroxyl (NOJ directly united, by 
means of its nitrogen, to carbon. Their most 
general characteristic is that they yield amido- 
compounds on reduction (u. Amines and Amido- 
acidb). 

Formation, — 1. Fatty nitro* compounds are 
formed by the action of silver nitrite on alkyl 
iodides. The isomeric nitrites are also formed in 
this reaction. — 2. Aromatic nitro- compounds are 
formed by the direct action of nitric acid. The 
nitrio acid must usually be concentrated, and 
its action is intensified by mixture with H.SO4. 
Phenols and oxy-acids may be nitrated by dilute 
nitrio acid. Various anilides, boiled with dilute 
nitrio acid (S.G. 1'029), are converted into di- 
nitro- derivative! of the base. Thus acetyl- 
methyl-aniline becomes di-nitro-methyl-aniline 
(Norton, a. Allen, B. 18, 1995).~3, Aromatic 
amido- oompoundc may be converted into the 
oorresponding nitro- compounds by the cuprous 
reaction (Sandmeyer, B. 20, 1495). For this 
purpose cupric sulphate (50 g.) is dissolved, 
together with glucose (16 g.), in boiling water 
(100 C.C.), and at once treated with soda (20 g.) 
dissolved in water (60 c.c.). After cooling, the 
mixture is neutralised with acetic acid. To this 
mixture the nitrate of the diazotised base (pre- 
’ pared from the base, HNO„ and NaNOy) is added 
in the cold.— 4. Fatty compounds of the form 
X.OHBr.NO, are converted by KNO, in alkajine 
solution into salts of di-nitro- compeunda of 
the form X.GE(NOj3. <• 

Bsacticma.—l, Acid reducing agents yield 
amulo-compounds directly, but alkaline reducing 
agents {e.g. sodinm-ama^am ; zinc-dust and 
NaOH) acting upon aromatic nitro- compounds 
yield in the first place intermediate bodies, v. 
Azo- and Azoxr- coupomms. In some oases 
where reduction is effected by tin and HGlAq 
^^lorination may take place; thus m-nitro- 
■■ak * — ^ The IXMlI 


general reducing agent is a solution cl SnC1« in 
HClAq.r-3. In the groups GH2.NO3 and GH.NO1 
hydrogen is displaceable by metals, and hence 
bodies oontaining these groups dissolve in 
alkalis. S«ch solutions yield, on addition of 
bromine, compounds oontaining the groups 
CIlBr.NOj and CBrNO,. The compounds 
X.CHBrNO, can further give rise to X.GNaBrNO, 
and X.’CBrjNOj.— 3. Prirflary fatty nitro- com- 
pounds yield hydroxylamine on heating with 
HClAq at 140°, e.g. GH3.GH^02+H30 
^CHj.CO.OH + ILjNOH (V. Meyer a. Looker, A, 
180, 163).— 4. Nitrcnis acid converts primary 
fatty nitro- compounds into nitrolio acids, con- 
taining the group GH(NO)(N02) or C(NOH).NOj, 
which form rod solutions with alkalis. Nitrous 
acid converts secondary fatty nitro- compounds 
into nitrc4es, containing the group G(NO)(NO^, 
which are blue when in the liquid state or m 
solution. — 6. Aromatic nitro- compounds may bo 
redifbed by heating with halogen acids. Thus 
nitro-bpTTftene is reduced to aniline by heating 
with HIAq at 104°, by HBrAq at 185°, and by 
HClAyq at 246° (Baumhauer, A, SteppL 7, 212). — 

6. Boiling aqueous alkalis can in some oases 
displace NO, by hydroxyl. In this way o-di- 
nitro-benzenc is converted into o-nitro-phenol. — 

7. When aromatic compounds containing two or 
more nitroxyls in one benzene nucleus are 
treated with alcoholic NH, and H,S it is usual 
for one nitroxyl only to be reduced toamidogen.-r- 

8. Aromatic di* and tri- nitro- compounds fre- 
quently form molecular compounds with one 
another and with aromatic hydrocarbons. — 

9. The acetyl derivatives of nitrated aromatic 
amines, in which the NO, group is in the 0- or 
p- position to the NHAo group {e.g, aoetyl-o- 
and p- nitro-anilino, di-acetyl-nitro-p-phcuylena 
diamine, diacetyl-nitro-p-naphthylene diamine, 
acetyl o-nitro jS-naphthylamine, Ac.), are readily 
soluble in cold aqueous KOH(l:2) with a deep- 
yellow colour. On standing saponification takes 
place, and the nitro- compound crystallises out. 
When the NO, group is in the m-position to the 
NHAc group, e.g. acetyl- m-nitraniline, acetyl- 
m-nitro'p-toluidine, <ftc., the substance is not 
soluble in aqueous KiOH (Kleemann, B. 19, 336). 

NITBO-o-COUMABIC ACID. Methyl deri- 
vative C,„H„N05 i,e, 

[5:2;1] C,H,(NO,)(OMo).OII;GH.GOoH. [238°J. 
Formed by heating 0«H,(N0J(0]yre).0H0 with 
NaOAc and Ac,0 (f^hnell, B. 17, 1383). White 
needles, si. sol. cold water, v. sol. alcohol and 
ether. — CaA',.— BaA',. — AgA\ 

Anhydride 0A(NOJ<®q NOro- 

cotofarin. [183°]. Formed by dissolving cou- 
marin in cold fuming HN/9, (Delalande, A, Ch, 
[3] 6, 343; Bleibtreu, A, 59, 101). Formed also 

I by heating nitro-sahoylic aldehyde [126°] with 
Ac,0 and NaOAo (Taege, B. 20, 2110). Needles. 
Oxidised by KMnO^ to nitro-o-oxy-benzoio acid 
[228°]. Bcduced by FeS04 and NH, to amido- 
coumarin [161°]. Bromine vapour gives % di- 
bromide [271°]. 

Nitro-o-ooumarle aeid GgHyNO, is. 

^[3:2:1] O.H,(NO,)(OH).GH:CH.CO±. [242^, 
Formed by heating its methyl derivative with 
NaOHAq. Yellow crystals (from alcohol). Not 
converted into nitro-ootiiDariA bgf boilittg wailt 
or by HBrAq. 
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Methyl derivative 

C,H,(NO0(OMe).OH:OH.OO,H. [193^. Formed 
from the metnjl derivative of (3,2,1) -nitro- 
Balioylio aldehyoe by Perkin^e reaction (Miller 
a. Kinkelin, B. 22, 1709). Prisms (from alco- 
hol). With methyl iodide it gives the other 
0 «Ha(NOJ(OMe).CH:CH.CO,Me [89^^]. 
Nitro-o-conmarinio aoid 

[8:2;1J 0 «Ha(N 0 ,J( 0 H^CH: 0 H.C 0 .,n. . [150®]. 

Formed by dissolving nitro-coumarin in boiling 
aqueous alkalis, and ppg. the cold solution by 
JBEOl (Miller a. Kinkelin, B. 22, 1706). "Tellow^ 
prisms (from warm alcohol). On w^irming with 
water or alcohol it changes to its anhydride, nitro- 
ooumarin. Its salts are explosive. — NaN^OaH^NO^. 
-BaOaHaNOa 3Jaq.- AgAH,NOa. 

Methyl derivative 

O.H^(NOJ(OMo).Cn:CU.C02H. [186®J. Tables. 

Methyl derivative of the methyl 
ether Me.^C„H 5 NOa. [69°]. Formed from the 
Ag salt and Mel. Prisms. Readily reconverted 
into the acid, even by aqueous Na^COj^ 

Anhydride C«n3(N02)<^^Q*^Q. Niiro- 

coumarin, [191°]. Formed from (3,2,1) «itro- 
salioylic^ aldehyde (60 g.), NaOAc (90 g.), and 
Ao^O (130 g.). Prisms (from benzene), or needles 
(from alcohol). 

Nitro-m-coumaric acid 

[2:3:1] 0,H3(N0,)(0H).CTI:0H.C0,H. [218°]. 

Formed from w-amido-cinnamic acid by nitra- 
tion and displacement o^NH^ by OH through the 
diazo- reaction (Luff, B. 22, 293). Needles (from 
water or alcohol). 

Kitro-m-ooumaric acid 

[4:3:1] 0,H3(NO,) (OH).CH:CH.CO.^. [248°]. 

Formed by nitrating m-coumario acid (Luff, B, 
22, 296). Golden-yellow needles (from alcohol). 
Methyl derivative 

03 H,(N 0 .J( 0 Me).CH:CH.C 0 ..H. [218°]. Formed 
from [4,3,1] 0,H3(N0,)(0Me).CH0 by Perkin’s 
reaction (Landsberg, D, P, J. 262, 139). 

Methyl ether of the methyl deri^ 
vative 0«HH(NO,,)(OMe).CH:CH.CO,Me. [143°]. 
Plates (Ricche, B, 22, 2359). Formed by nitra- 
Uon of 0,H,{OMe).CH:CII.CO.,Mo. 

Ethyl ether of the methyl deri- 
vative 03 H,(N 03 )( 0 Me).CH:CH.C 02 Et. [1G3°J. 
Needles (from alcohol) (Ulrich, B, 18, 2572). 

s-Nitro-m-eonmaric acid 
[5:3:1] O.H,(NO.J ( 0 H).CH:CH. 003 H. Accom- 

panies the (2,3,l)-acid (t?. swpra). Crystals. 
Nitro-m-coumario acid 

[6:8:1] 0,H3(N0.J(0H).CH:0H.C02H. [216°]. 

Formed from acotyl-w-araido-cinnamio acid by 
nitration and displacement of NHAc by hydroxyl 
(liufft B. £2, 292). yellow powder. • 

Kitro-p-ooumario*aold 

[8:4:1] 0,H3(N0J(0H).CH:CH.C03H. [198°]. 

Formed from its methyl de'rivative by heating 
with HOAo saturated with HBr (Einhorn a. 
Grabfield, A* 243, 874). Yellow needles (from 
aloohol). Forms a dibromide [72°], 

Ethyl ether EtA^ [109°]. 

Methyl derivative 

0 ,H,(N 0 ,)( 0 M&CH: 0 H.C 03 H. [140°], Formed 
from [8:4:1] O.Hg(N 03 )(OMe}.CHO, NaOAo, and 
AogO. Wlute needles. Yields a dibromide 
n78°h from which alkalis form the acid 
OgHgCNO|)(OMe).CgED8r.OO^ pJOd®]. 


Methyl ether of the methyl deri- 
vative C.H,(NOJ(OMe).CH:CH.OOgMe. [126°]. 

Ethyl ether of the methyl deri- 
vative 0 .H,(N 03 )( 0 Me),CH:CH. 0 a 2 Et, [ 100 ^. 

Di>nitro-o-coumaric aoid. Methyl deri- 
vative C„H,(NOJ,(OMe).CH:CH.CO,H. [193°]. 
Formed by nitrating the ‘'methyl* derivative of o- 
couraaricjicid (Perkin, 0. 39, 416). Orange- 

brown needles (from aloohol). 

Bi-nitro-m-coumario acid. Methyl deri 
vative of the methyl ether 
C,H.,(NO,),(OMo).CH:CH.C 03 Me. [178°]. Formed 
by nitration (Ricche, B. 22, 2358). Yellowish 
needles (from alcohol). Yields on saponification 
C,H,(N 0 J,( 0 Me).CH:CH.C 03 H, which decom- 
poses at 215°. 

NIT;^0-o-C0UMARIC aldehyde 
C„ ll 3 (N 0 .,)( 0 H).CH:CH.C 110 . [200°]. Formed 

from G 3 H.,(NO,)(OIl).CnO [126°], aldehyde, and 
aqueous NaOH (Von Miller a. Kinkelin, B, 20, 
1931; 22 , 1710). Yellow noodles. F^rinsm sodium • 
derivative, orystallising in red tables, and a 
phenyl-hydrazide [235°]. , 

Nitro-o-coumarir aldehyde 
[3:2:1] C,H 3 (NO.J(OH).Cn:CH.CHO. [133°] . 
Formed in the same way from the aldehyde 
C,H,(N 03 )( 0 H).CH 0 [109°] (M. a. K.). Golden 
needles, v. sol. alcohol. Forms a sodium deriva- 
tive, crystallising in red needles, a phenyl-hy- 
drazido [167°], and a methyl derivative [116°], 

NITRO-COUMARIN v. Anhydride of Nitbo. 

OOUMAllIO ACID. 

NITRO-o-CRESOL C,H,NOs i. 6 . 
C 3 H 3 Me( 0 H)(N 03 ) [1:2:3J. [70°]. Obtained, to- 
gether with the (l,2,5)-iBomcride, by nitrating 
o-crosol (Hofmann a. Miller, B. 14, 667 ; Slaedel, 
A. 217, 50, 203 ; Rapp, A. 224, 176 ; Hirscb, B: 
18, 1512). Formed also by boiling a dilute aoid 
solution of 0 - diazotoluene sulphate (1 mol.) with 
HNO 3 (1 mol.) (Ndlting a. Wild, B, 18, 1839 ; 
Deninger, J, pr, [2] 40, 299). Yellow prisms 
(from dilute alcohol), insol. water, v. sol. alcohol 
and ether; volatile with steam. — KG^HgEOg: 
garnet-red trimetric tables. — AgA' : red needles. 

Methyl other MeA'. OU. 

Ethyl ether "Etih!, Oil.# 

Nitro-o-cresol C,H,Me(OH) (NO,) [1:2:4]. 

[108°]. Formed by boiling diazotised nitro-o- 
toluidino [107°] with water (Nolting a. Oollin, B, 
17, 269). Yellow needles (from ligroin). ItsE, 
Ag, and NH^ salts form yellow crystals. 

Methyl ether. [74°] (Witt, B. 23, 8638). 

Nitro-o-cresol G„H,Me(OH)(NO,) [1;2:6]. 

[95°] (N. a. W.) ; [80°-85°] (H.). Formed from 
nitro-o-toluidine [128°] by the diazo- reaction, or 
by merely boiling with oonc. NaOHAq (Nevile a. 
Winther, O. J". 41, 423). Formed also by nitra- 
ting o-cresol (Hirsoh, B. 18, 1512).* Needles 
(from water), not volatile with steam. Whe>n 
crystallised from water it melts at 30°-84°, but 
it Bielt^ at 95 ° after crystallisation from ether. 

Ethyl ether EtA'. [71°]. Formed by 
nitraftng the ethyl derivative of o-cresol (Staedel, 
A. 217, 156, 203 ; Kayaer, B. 16, 1133). Needles. 

Nitro-o-cresol . C 3 H,Me(OH)(NOJ [1:2:6], 
[143°]. Formed from nitro-o-toluidine [92°] hf ^ 
the’ &azo- reaction (Ullmann, B. 17, 190U. 
Yellow needles (from water). Has an intensely 
sweet taste. 

e-Nitro-m-o.*eiol 03 HgMe( 0 H)^(>^ ^^:4]< 
{ 66 °]. Formed, together with the (l, 8 ,(q-i 80 - 
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meride from m-oresol, HOAo, and HNO« 
(Staedel, A, 217, 51; A, 259, 223 ; Claus, If, pr, 
[2] 89, 63). Yellow monoolinio plates (from 
benzene), yolatile with steam. Gives di-bromo* 
nitro-oresol [93^]. Its K salt forms red plates. 

Ethyl ether EtA'. [61®]. White needles 
(from dilute alcohol).. 

s-Nitro-m-oresol C^H 3 Me(OH)(NOJ [1:3:5]. 
[91®]. Formed from nitro-m-toluidine by the 
diazo- reaction (Nevile a. Winthor, 0. J. 41,417). 
Yellow crystals, not volatile with steam. Crystal- 
lises from water in a hydrated condition, and^ 
then melts at 62®. 

Nitro-w-cresol C„H 3 Me( 0 H)(N 0 .J [1:S :6]. 

[129®]. Formed, together with the 'l,3,4)-i80- 
meride from w-cresol, HNO,, and HOAo below 
0® (Staedel, A. 259, 210; Claus, J. pt [2] 39. 
63). Formed. also by oxidising nitroso-m-oresol 
with alkaline KsFeCy* (Bertoni, O, 12, 304). 
Colourless crystals, ciot volatile with steam. 

« Gives di br^o-nitro-cresol [143^]. Eoduces to 
amido-cresol [174°].— KA' 2aq : yellow plates. — 
NaV2aq. 

Ethyl ether EtA'. ^54°]. 

Nitro-p-cresol CeH 3 Me(OH) (NOJ [1:4:.3]. 

[.34®]. Formed from acetyl-^^-toluidine by 
nitrating and boiling the product with cono. 
KaOHAq (Wagner, B. 7, 537 ; Nevile a. Winther, 
C, J, 41, 426), by the action of nascent nitrons 
acid on p-toluidine (Deninger, J. pr. [2] 40, 299), 
or by boiling p-diazotoluene sulphate (Imol.) 
withHNO, (Imol.) (Nolting a. Wild. B. 18, 
1339). Formed also by nitrating p-cresol (Arm- 
strong a. Thorpe, B, A. 1875, 112 ; Hofmann a. 

- Miller, B. 14, 672 ; Staedel, A. 217, 64). Yellow 
crystals ifro,.: benzene), volatile with steam. — 
NaA'. — AgA'. 

Methyl ether Mek', (274°). 

Ethyl ether EtA'. (275°-285®). 

Bentyl ether CjR,k', [64°]. Formed from 
benzyl chloride and the Ag salt (Frische, A. 224, 
142). 

o-Nitro-hemyl ether [163®]. 

Kitro-p-cresol C.H 3 Me(OH) (NO J [1:4:2]. 
[77®]. Formed from the corresponding nitro-p- 
toluidine by the«dia70- reaction (Nevile a. Win- 
ther, C. /. 41, 422 ; Knecht, A, 215, 87). Yellow 
needles (from ligroin). 

Methyl ethe^ MeA'. (267®). Oil. 

Di-nitro-o-cresolC,H3Me(OH)(NO,)2[l:2:3:.5]. 
[86°]. S. (alcohol). 7*8 at 16°. Formed by 
heating (l,2,5)-o-cresol sulphonic acid with dilute 
HNO, (Nevile a. Winther, C. J. 37, 631 ; 41, 
422). Formed also by boiling o-diazo-toluene 
disulphonio acid with dilute HNO, (N. a. W.), or 
from o-diazo-toluene nitrate and HNOg (Ndlting 
a. Be Sab's, B. 14, 987 ; A. Ch. [6] 4, 105). Ob- 
tained also from the corresponding di-nitro- 
toluidine (N. a. S.l, and by nitrating o-cresol and 
the (8,1,2)- and (6,l,2)-nitro-o-cresol8 (Hir^h, 
B. 18, 1612; Barr, B. 21, 1643). Formed ^so 
from OgH^e(OH)Br 2 and fuming HNO, (i^aus, 
J. pr. [2] 88, 827). Yellow needles, slightly 
volatile with steam. Yellow dye.— KA'«aq: 
yellow crystals. ✓ 

Salts.— BaA'g.—BaA'g8Jaq.-AgA'. • 

Ethyl ether EtA'. [61®]. Obtained by 
nitrating OgH,Me(OEt)[l:21 (Staedel, B. 14, 899 ; 
A. 217, 168; 269, 21^, or from the Ag salt and 
EtBs (N. a. 8.). Yields di-nitro-O'toiuidme 


[210®] on heating with aloohoUo KB, at 180® 
(Van Bomburgh, B. T, 0, 8, 897). 

p-Ifitro^beneyl ether 0 ^ 4 (N 0 g). 0 H|A'. 
[146®]. Obtained by nitrating the oenzyl ether 
of o-cresol (Staedel). Needles. 

Di-nitro-m-cresol 

CAMe(OH)(NOJ[gf:i:8:4:6or2]. [99®]. Formed 
from di-nitro-amido-cresol by elimination of 
NHg (Nietzki a. Buppert, B. 23, 8479). Needles, 
Et'hyl ether EtA'. [22°]. 
Di-nitro-m-oresol 
O.HgMe(OH)(NOg)*[l:S:4:6]. 

Ethyl ether EtA'. [97®]. Formed by 
nitrating ethyl-nitro-cresol [61®] (Staedel, A, 
259, 226). 

Bi-nitro-p-oresol 03 H 3 Me( 0 H)(N 02 ) 2 [l: 4 : 8 : 6 ]. 
[85°]. A product of the action of nitrous acid 
on p-toluidine nitrate, on amido-toluic acid 
[167®], and onp-toluidine disulphonio acid (Beil- 
stein a. Krcusler, A. 144, 183 ; Martius a. 
Wicholhaus, Z, [2] 6, 440 ; B. 2, 207 ; Bichter, 

A. 280, 323). Formed also by boiling di-nitro- 
p-tolui^iie with aqueous NaOH (Wagner, B. 7, 
636) ; by nitrating p-cresol and (3,l,4)-nitro-p- 
cresol (Armstrong a. Field, B. 6, 974 ; Frische, A. 
224, 139) ; or boiling diazo-p-toluene sulphonate 
with dilute HNOg (Nevile a. Winther, C. J. 87, 
631). Yellow needles (from dilute alcohol). — 
NaA': red needles. S. 2*3 at 17°. — KA'. S. 
1*5 at 16® (M. a. W.) ; *99 at 17® (Staedel). Used 
as a dye (gold-yellow). A sample of ‘ Victoria 
yellow * was found by Martius and Wichelhaus 
to consist of a salt o^ a dinitrocresol [110°]. 
Victoria-yellow is poisonous (Weyl, B. 20, 2835). 
— BaA'g.— AgA'. S. -29 at 17®. 

Methyl ether McA'. [122®]. 

Ethyl ether VAk*. [73®]. Formed by ni- 
trating ethyl -p-cresol (Staedel, A, 217, 16J). 
When heated with alcoholic NH, it yields di- 
nitro-p-toluidine [168°] (Bomburgh, B. T. C, 3, 
405). 

Benzoyl ether OiR^k!, [109®]. 
p-Nitro-henzyl ether [186°]. 
Di-nltro-p-oresol CrtH^MeJOHlfNOJg. Ob- 
tained by the action of excess of nitrous acid on 
C«H3Me(0II)(N02)[l:4:2] (Knecht, A. 216, 90). 
Yellow needles (from water). Does not molt 
when heated but forms a violet sublimate 

Tri-nitro-o-oresol C.HMe(OH)(NO.j 3 . [ 102°] 
Formed by heating nitro-o-diazo-toluene nitrate 
with nitric acid (S.G. 1-33) (Ndlting a. Collin, 

B. 17, 270). Orange prisms (Irom acetone). 
Yields NaNOg when heated with NaOH A q. 
With naphthalene it forms (OjHgNgOJOigHg 
[106°]. 

Tri-nitro-m-oresol 

C„HMe(0H)(N02),[l:3;2:4:6]. [106®]. S. 2-2 at 
20° V ’8 at 100° (Duclos). Formed by nitration 
of m-cresol or its sulphonit keid (Duclos, A. 109, 
141 ; Ndlting a. De Salis, B. 14, 987 ; 16, 1861 ; 
A. Ch. [6] 4, 118 ; Beilstein a. Kellner, A. 128, 
165). Formed also by the action of HNO, ou 
nitroso-wi-crosol (Wurster a.Biedel, B. 12, 1799); 
by heating nitro-cocousic acid with water at 
180° (Liebermann a. Dorp, A, 168, 101 ; Kosta- 
necki a. Niementowski, B. 18, 261) ; and by the 
action of cold cone. HNO, ^ (2,6,8, 4,i)-di- 
%do*toloquinone (Kehrmann, jTpr. [2] 89, 892). 
Yellow needles (from water). Forms with naptu 
j thalene a compound (0,HgNgO|)0|gH, 

I NH 4 A'. Conyeited by warm aqueous KQy into 
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putple oi78taIg of potaasium ^oresyl-purpuraie’ 
(Sommaroga, Z. 1870, 667).— EA': 
yellow needles. — Pb(OH)A'. — AgA' : pri&mB. 

ether EtA'. [72®] (N. a. S.); [76®] 
(Staedel, A, 259, 221, 227). Converted by oold 
alooholio NH, into tri-nitro-toluidine [126^. 

NITBO-o-CBESOL SUIFHONIC ACID 
0,H,NS0.i.e. O.H,Me(OH)(NOJSO,H. Formed 
from (l,2,5)-o-toluidi;ie Bulphonio acid 4)y dis- 
solving in fuming HNO3 and boiling the result- 
ing nitro-diazo-toluene sulphonio anhydride with 
water (Hayduck, A. 172, 218). Deliquescent. 
-BaCXNSO. 8 Jaq.~Ba(C,H3NSQ,)3 6aq. 

Nitro-p-oresol sulphonio acid. Ethyl 
derivattve 03H3Me(0H)(N03).S0,H[l:4:2:6]. 
Formed by heating nitro-diazo-toluene sulphonio 
acid with NaOEt (Foth, A, 280, 80C). Keedles. 
— BaA'a 4aq : yellow plates. ^ 

HITBO-CEYPTOPINE v. Cryptopine. 
NITBO-CUMENE G,H„N03 i.e. C«n,Pr(NOJ. 
[—86®]. Formed from cumene and fuming 
HNO, at 0® (Pospekholl, /. R. 18, 62 ; Jil, [2] 46, 
178 ; c/. Cahours, C. R. 26, 662 ; id, 816 ; 
Nicholson, 0. «7. 1, 2 ; Ritthausen, J, pr, 61,79). 
Oil, volatile with steam. • 

Nltro-i^-cumene Oon,Me3(NOJ[l:3:4:5]. [20®]. 
Formed by eliminating NK. from nitro-4'- 
oumidine (Edler, B. 18, 629). Large thick 
prisms, volatile with steam. 

Nitro-i|/.cumene C^H3Me3(NOj(). [71®]. 
266®). Formed from ^-cumene and cold 
uming HNO, (Schapgr, Z, [2] 3, 12; Fittig a. 
Laubinger, E’. [2] 4, 677). Colourless needles 
(from alcohol), volatile with steam. Yields on 
oxidation CuH3Me2(N0j)C03H [195®]. 

Tri-nitro-oumene CpHaNjO, i.e. 

03H3Pr(N0,,)3 [1:2:4:6]. [109®]. Formed from 

cumene, HNO„ and H3SO4 (Fittig, A, 149, 328). 
Needles, si. sol. oold alcohol. 

Tri-nitro-i^-cnmene 06Me3(N02).v [186®]. 

Formed by nitrating if»-cumene (Fittig a. Lau- 
binger, A, 161, 261). Prisms (from benzene), 
almost insol. boiling alcohol. By passing hydro- 
gen sulphide into its boiling ammoniaoal alco- 
holic solution, nitro-t^-cumidine-sulphonio acid 
C3Me3(N03)(NH3)S0,H [1:3:4:2:6;5] is formed 
(Mayer, B. 19, 2312 ; 20, 966). 
NITB0-\(^-CDMEN0L 

C3HMe3(0H)(N02) [1:3:4:6:2], [48®]. Obtained 
by evaporating an alcoholic solution of the 
nitrate to dryness, and distilling the residue 
with steam (Auwors, B. 17, 2979 ; 18, 2658). 
Long reddish -yellow crystals (from alcohol), m. 
sol. hot water. Reconverted into the nitrate by 
warming with dilute HNO3. 

Nitrate 0,HMe,(N03),0.N03. [84®]. 

Formed from if'-cumenol and cold fuming HNO.. 
Trimetrio tables oP^ prisms, insol. water, %1. sol. 
cold alcohol. 

Methyl ether OeHMe,(NOJOMe. [42®]. , 
Hitro-cumencl 03H3Pr(N03)(0H). ’ OU, 
formed, together with an isomeride [86®], by 
nitrating 0,H^Pr(0H)[l;2] (Fileti, Q, 16, 120). 
Di-nitro-^r-cumenol 

0,Me,(0H)(N02),[l:3;4;6:2:6]. [112®]. Formed 
by passing NH, mto an alcoholic solution of the 
nitrate of nitro-^-cumenol [84®]. Yellow crys- 
tals, insol. water. Forma a rod solution in 
alkalis, 

HirBO-ctrxzBiNS 0 A 
0A(0A)(N03)(NHJ, [below 106®]. Formed 


by reducing dl-nitro-oumono \^iih alcoholic am- 
monium smphide (Cahours, C. B. 24, 667 ; 26, 
815). Yellow sc^es. Forms a crystalline 
benzoyl derivative. — B^Cl aq. — B'JEC,S04 aq ; 
needles. 

Kitro-Ti^-cumidixie 

C3HMe3(N02)(NBy [l:3:4:n:6]. [47®]. Formed 
from ac6^1-\j/-cumidine by nitration and saponi- 
fication (Edler, B. 18, 629). • Red needles (from 
dilate alcohol). 

Acetyl derivative [194®] (B.) ; [204®] 
(Auwers, B. 18, 2661). Prisms (from alcohol), 
Nitro-i^^-cumidine 03HMe3(N03)(NH2). [187*]. 
Fomied by treating tri-nitro-\l^-oumene with 
alcoholic ammonium sulphide (Fittig a. Lau- 
binger, A. 151, 262). Yellow needles.— BTSCl.— 
B'AS&4aq. 

Nitro-4'-cumidine Acetyl derivative 
03HMe3(N03)NHAo. [131®]. Formed by nitra 
tion of acetyl-\|^-cumidinc [112®] (Engel, B. 18, 

2231) . Yellow needles. ^ « • 

Di-nltro.i|^-ouroidine 03Me3(N03)3(NH3). [78®]. 

Formed from acetyl-^^-cumidine [112®] by nitra- 
tion and saponification (Engel, B. 18, 2282). 
Yellow needles. 

Acetyl derivative* [204®]. Needles. 
Di-nitro-il'-oumidine 

03Me,(N02)2(NH2) [1:3:4:2:6:6]. [183®]. Ob- 

tained from acetyl-tf'-oumidine [164®] by nitra- 
tion and saponification (Auwers, B. 18, 2061). 
Orange needles (from alcohol). 

Acetyl derivative* [280®]. SI. sol. al- 
cohol. 

NlTR0.4r.CTIMIDIHE SULPHONIO AOID 

03H,3N,S03 i.e* C3Me3(NO.J(NH3)(SO,H) 
[1:3:4:2:6:5]. Formed by passing H^S into a 
boiling solution of tri-nitro-^-oumene in aloo- 
holio NH3, and also by heating nitro-tf'-cumidine 
with ClSb^Hat 165*^ (Mayer, B. 19, 2312; 20, 
966). Colourless plates. Melts, with decom- 
position at 240®-260®. Forms an amorphous 
acetyl derivative C^HuAoN^SO. [0. 230®]. 

NITRO-OUMINIO ACID 0,„H„N04 i*e* 
0AFr(N03).C03H [4:2:1], [99®]. Formed by 

boiling nitro-isopropyl'Oinnamio acid with CrO, 
in HO Ac (Widman, B. 19,^269). Tables or 
monoclinic prisms. 

Nitro-cuminic acid CaHgBrCNOJ.COjH [4:3:1]. 
[169®]. Obtained by nitration of cuminio acid 
(Gerhardt a. Cahours, A* C/<>. [8] 1, 73 ; 26, 36 ; 
Fileti, Q. 11, 15; Alexejefif, /. R* 17, 112; Bl* 
[3] 2, 727). Formed also by oxidation of its 
aldehyde (nitro-cuminol) [54®] (Lippmann a. 
Strecker, B. 12, 77 ; Widman, B. 16, 2647) and 
of nitro-curayl methyl ketone (Widman, B. 21, 

2232) . Yellowish scales (from alcohol), turned 
red by sunlight, especially when dissolved in 
benzene (Alexejeff, Bl* [2] 46, 178)t— CaA',. — 
PbAV-AgV. 

Ethyl ether (290°). Oil. 

• Nitrile CASINO.,). CN. [71®]. Formed 
by nitrating oumonitrile (Gzumpelik, B. 2, 183), 
fTitro-n-ouminic acid 

0.H,Pr(N03).C03H [4:3:1]. [118®]. Formed by 
oxidation of nitro^t-cumyl methyl ketone by 
EMnOi (Widman, B. 21, 2231). Formed also 
by nitration of n-cuminio acid (E6mer, A* 216, 
230). Oolourlesa needles (from hot water), 
turned brown by light.— BaA\4aq.—SrA!. 6aq. 

Methyl ether MeA^ [64®]. Crystals 
from alcohol) (Abenius, /.pr. [2] 40, 488). 
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Hitro-n-onminio aeid GAPrfNOJ.bOjH 
[4;2:1]. [157®]. Fonnod by oxidation of nitrc- 
propyl-oinnamio add (Widmah, B. 19, 276). 
Tables (from dilute aloonol), si. sol. water. 

Bi-nitro-omninio acid 0,H,Pr(N0.Js.C02H. 
[221°]. Formed by ^nitration of cuminio acid 
(Cahours, A, 69, 243 ; Lippmann a. Strecker, B. 
12, 78). Beddisb crystals.— BaAV — CaAV — 
AgA' aq (Eraiit, 0. 0. 1859, 85). 

Ethyl ether [77-5®]. 

AwtdflCA(NOj)^CONH,. Crystals. 
Di-nitro-^-cnminio acid G4Me,(N02)2.C02H 
[1:8:4:2:5:6]. [205°]. Di-nitro-duryli^ aqid. 

Formed by nitrating ^-ouminio acid (Gissmann, 

A, 216, 207; Nef, A. 237, 8). Prisms (from 
.dilute alcohol).— CaA'j 3aq.— BaA'j 3aq. 

NITRO-CUMINIC ALDEHYDE 
0.H;Pr(N0J.C&0 [4:2:1]. Nitro • cuminol. 
Formed by oxidising^, nitro-isopropyl-cinnamio 
acid with £Mn04 (Einhorn a. Hess, B. 17, 
2019). Oil, Volatile with steam. With acetone 
and NaOHAq it produces di-isopropyl-indigo. 

Ifitro-enminio aldehyd,o CeH3Pr(N0o)CH0 
[4:3:1]. [54°]. Formed by nitration of cuminio 
aldehyde (Lippmann a. Strecker, J5. 12, 76; 
Widman, B. 16, 166). Triclinio prisms. Com- 
bines with bisulphites. 

NITEO-i^^-CUMOaUINONE O^HaNO^ i.e. 
C.MeA(NOJ [1:3:4:2:6:61. [118®]. Formed by 
heating V^-cumoquinone carboxylic acid with 
HNOj (S.G. 1-4) at 100° for half an hour (Nef, 
C. J, 53, 428 ; A, 237, 17). Yellow plates, which 
may be sublimed. Heated with alcoholic SO^ 
in sealed tubes it yields C„Mej,(0H)jj(N02) [106°]. 
HITRO-CDMYL-ACRYLIC ACID v . Nitro- 

PBOFXIi-OIMNAMIG ACID. 

HITEO-CUMYL METHYL KETONE 
0„H»,N03 i.e. [1:2:4] C«H,Pr(NO J.CO.CH,. Nitro- 
aceto-cumene, [49°]. Formed by nitrating oumyl 
methyl ketone in the cold (Widman, B. 21, 
2227). Prisms, v. sol. benzene, si. sol. ligroin. 
Oxim C,HaPr(NO,).C(NOH).CH3. [117®]. 
Phenyl-hydraeide [i::l8°]. 

Nitro-n-cumyl methyl ketone 
. [1:2:4] C*HaPr(NOa).CO.CH3. Formed by nitra- 
ting n-cumyl methyl ketone (W.). Oil. 

Oxim CaHja(NO,).C(NOH).CH,. [86°]. 
Phenyl hydrq^zide [J39°], 
NITEO^-CUMYL-PEOFIONIC ACID 
C.HJ?r(NO^.CH,.CH,.CO^[4:3:l]. [99®]. 

Formed by nitration (Widman, B. 19, 2776). 
Crystals (from dilute HO Ac). 

NITEO-CYMENE 0,«H„N02 f .s. 
CaH,MePr(NO.J [1:4:2]. S.G.i^ 1*085. Formed 
by nitrating cymene (Barlow, A» 98, 246 ; Lan- 
dolph, B. g, 937 ; Fittica, A, 172, 814 ; Widman, 

B. 19, 584 ; S5derbaum a. Widman, B. 21, 2126). 
Yellow oiL Oxidised by KMnOa to nitro-oxy- 
isopropyl-benzoio acid and terephthalic acid. 

Nitro-isooymeno CaHaMePr(NOa) 01:8:a;]. 
Formed irom m-isooymene and fuming HNO, 
(Kelbe a. Warth, A. 221, 161). OU, volatile yrith 
steam, but decomposed on distillation. Yields 
nitro-toluio acid [214°] on ^ Jdation. 

Di-nitro-oymene O,H4MePr(NO0r 
Formed by nitrating cymene (Kraut, A. 92, 70). 
^ Got also from di-nitro-amidO‘Oymene (Mazzar^ 
G. 19, 160). Iridescent tablets (from alcohol). 

Di-nltro^ymena [78®]. Formed from di- 
. vtHvAan.n'vmAnA rTQ^ and TTNO. f8.G. 1*851 


(Kehrmann a. Messinger, B. 28, 8562). Crystals, 
V. fid. aloohoL 

Di-nitro-eymeno 0,^i,(N0J,. S.G.4S 1*206. 
Formed by nitrating cymene from ptyohotis oil 
(Landolph). Oil, volatile with steam. 

Di-nitro-eymene C,oH„(NOs)t. [250°]. Got 
from a coal-tar cymene (Bommier, BL [2] 19,484). 

Tri-nitro-oymene C^HMePr^OJ,. [119®]. 
Formed by nitrating cyihene (from camphor) 
(Fittig, A. 145, 142). Thin plates. 

Tri-nitro-Uooymene C„HMePr(N02)s. [78°]. 
Formed by nitration of m-isooymene (Kelbe, A. 
210, 54). Yellow leaflets, smelling like musk. 

KITEO-CYMENE SDLPHONIC ACID 
CAMePr(N0,)S03H[l:4:6:2]. Formed from 
cymene by sulphonation and nitration (Errera, 
G. 19, 633).-BaA',aq.— MgAV 6aq. 

Amide [139®]. Scales. 

Nitro-cymene disulphonic acid 
OioHijNSgOgi.e. CgHMePr(N02)(S0gH).3. Formed 
fronf nitro-cymene and C1S0,H (Leone, O, 
11, 612).^' Not obtained pure.—BaA"3iaq.— 
PbA"4^aq: needles. 

NTliO-ISOCYMIDINE OjoHj^NA 
CgH3Me(CgH,)(N02)(NH3). Formed by^heating 
its phthalyl derivative with cone. HClAq at 180° 
(Kelbe a. Warth, A. 221 . 176). Oil, volatile with 
steam. 

Benzoyl derivative [177®]. Formed by 
nitrating bonzoyl-isocymidine (£. a. W.). Needles 
(from alcohol). 

Phthalyl derivative 
C,oH,g(NOg).N:0,02;CgH4. [167®]. Formed by 

nitrating phthalyl-isocymidine. Needles. 

NITEODECOIC ACID 0„H,g(N0a).C0aH. A 
product of the action of boiling HNO, on the 
acids of cocoanut oil (Wirz, A. 104, 291). 

NITEO-DEACYLIG ACID is 'p-Nitbo-bbnzoio 

ACID. 

NITEO-DDLCITE v. Dulcite. 
NITEO-c-DUEENE 0,gH„N0at.s. 
CflHMe4(NOJ[l:2:3:4:5]. Nitro-prehnitene. [61®]. 
(296° i.V.). Formed by the action of HNO, on 
c-durene (T5hl, B. 21, 905). Needles. Yields on 
reduction c-duridine [70°J. 

Di-nitro-C’durene »CgMe4(N02)2 [1:2:3:4:5:6]. 
[178°]. Formed from c-durene, HNO,, and 
H2SO4 in the cold (Jacobsen, B. 19, 1214) and 
also from penta-methyl-benzene and fuming 
HNO, (Gottschalk, B. 20, 8287). Yellowish 
needles or prisms (from alcohol). 

Di-nitro-durene C,Me4(N02), [1:2:4:6:3:6]. 
[206°]. Formed from durene and cone. HNO, 
at 0® (Fittig a. Jannasch, Z, 1870, 162 ; Nef, 

A. 237, 53, 428). Colourless prisms, sL 

sol. alcohol. 

Di-nitro-isodurene C,Me^(NO,), [1:2:8:5:4:6]. 
[156®]. Prepared from isodurene, HNO,, and 
H2SO4 (Jacobsen, B. 15, 1853). Prisms, id. soL 
cold ^cohol. 

NITEO-DITEENOl 0,Me4(N0J0H. [180®]. 

Formed by nitration of durenol with ordinary 
HNO, at 0°. Yellow crystals. V. e. sol. alcohol, 
nearly insol. water. Dissolves in alkalis with a 
dark-yellow colour (Jacobsen a. Sohnapauff, 

B. 18, 2844). 

NITEO-c-DDElDIKS 

0,Me4(N0J(NH3) [1:2;8:4:5:6]. [181®]. Formed 
by reducing di-nitro-c-dtirenewiih alcoholic aaa* 
monium snlnhida fT5hL B. 21. 2041. Bed 
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iiMdleSi i(d> aledlK^ 

0,Me,(NEy, [140®]. 

HIIRO'XBYTHSItB v. EsnEBitB xAbi- 

mriiATB. 

HITEO-ETHAHE OaH.NO, i,c. 0H,.OH2.NO2. 
Mol. w. 75. (114<^). S.G. U 1-0661 ; 11^^0401 
(Perkin, 0. 66, G89). M.M. 2-837. S.V. 80-3 

(Sohifl; Lofisen, A. 264, 73). H.F.p. 26,880. 
H.F.V. 26,140 (Thomsefl, Th.). Formed by adding 
EtI to cold silver nitrite and Bubaequently dis- 
tilling from a water-bath (V. Meyer, B. 5,* 399; 
A. 171, 1 ; 176, 88 ; Gotting, A. 243, 116 ; Kissel, 

J. B. 1882, 226). Formed also by distilling 
KEtSO. with NaNOa, the yield being 6 p.o. of the 
theoreUcal (Lauterbach, B. 11, 1226), and by the 
action of AgNO^ on potassium ohloro-propionate 
(Kolotoff, Bl [2] 47, 169). OU, with nleasant 
odour. With alcoholic soda it gives an amorphous 
pp. of OaH^ONa, a salt which is very soluble in 
water, forming a solution ir which HgClj ppts. 
crystalline OA(NO,)Hg01. ^ The solution of 
sodium nitro-ethane gives with FeClg a blood- 
red colour, with CUSO4 a green solution, and 
with AgNO, a white pp. rapidly turning black. 

Be<icift(^. — 1. Iron and acetic acid reduce it 
to ethylamine.— 2. When mixed with potash and 
KNO,, and HaS04 is slowly added, there is 
formed ethyl-nitrolic acid CHa.C(NOH).N02, 
[81°], the alkaline salts of which form deep-red 
solutions (V. Meyer, B, 7, 425). — 3. Fuming 
H2SO4 yields ethane s-di-sulphonio acid.— 

4. HOlAq (S.G. 1‘14) af 140'^ splits it up into 
hydroxylamine and HOAc (Meyer a. Looher, A. 
180, 163).-~6. NaOEt and EtI form oily CsH.NO 
(168®) (GOtting). NaOMe and Mel form C^H.NO 
(0. 165°). According to SocoloH {J, B, 20, 679) 
alcoholic soda forms C^HaNO (176°) and the 
presence of alkyl iodides does not affect the pro- 
duct.— 6. ZnEtj followed by water forms di- 
ethyl-hydroxylamine and other products (Kissel, 
J, B, 1887, 109).- 7. Bemoyl chloride forms di- 
benzoyl-hydroxylamine and di-acetyl-hydroxyl- 
amine (Kissel, J. B, 1882, 40). 

Constitution. — The constitution of nitro- 
ethane has been discussed by Victor Meyer (JB. 
6, 404 ; 8, 30 ; A, 244, 222) ; Geuther (B. 7, 1620) ; 
Alexejefif (Bl. [2] 46, 266) ; Socoloff (Bl [2] 47, 
166) ; Bevad (J. B. 20, 126), and others. 

Di-nitro-methane CHa.CH(NOj)2. (186° cor.). 

5. G. ?2:? 1-3503. Formed by the action of KNO* 
and alcoholic potash on bromo-nitro-ethane 
(Ter Meer, A, 181, 1). Formed also by the 
action of cone. IINO3 on di-ethyl ketone and on 
meihyl-acetoacetic ether (Chancel, Bl. [2] 31, 
504 ; 0. B. 96, 1466). Oil, with sweet taste. 
Beduced by tin and HOlAq to hydroxylamine, 
NH„ and HOAc. Beduced by sodium-amdlgam 
to ethyl-azaurolic acid.--CHg.CK(N02)2i yellow 
monoclinic crystals, m. sol. cold water, insol. 
alcohol. Explodes when struck. Its aqueous 
solution gives a reddish-brown pp. with FeClg, a 
pale-blue pp. with CUSO4, and a light-brown pp. 
with HgOt~A^A' ; lustrous yellow plates. 

Tri - nltro - ethane (?) CHg.C(NO.Js. [66®]. 
Formed from rmethyl-mtJonic acid and HNO, 
^Franohimont, B. T, C. 6, 28i). Crystals. 

Tetra-nltro-ethane (?). Potassium dert- 
vativs 0A(N0,)4. Formed from di-bromo- 
tetra-nitro«duiane, potash, and ammonium sulph- 
ide {VilUwti O. B. 97, 258 ; 98, 481). Crystals, 


whiclf deorepitate below 100® and detonate at 
200°, or even when treated with dilute acids. 
HITBO.STHENYL-TEX.AiaDO-BSNZENS 
i.$. 

[1:2;3:4] O.H,(NOJ{NBy<^>O.OHr 

800°]. Formed by heating i-aoetyl-di-nitro*;P- 
phenyleno-Aiamine with alcoholic .NH, at 160° 
(Nietzki a. Hagenbach, B. 20, 831 ; c/. Bieder- 
mann a. Ledoux, B. 7, 1632). Bed needles. 

Nitre - di - ethenyl - tetra - axnido • benzene 

KJigHgOaNg <.e. 

t6:l'.'2:8:4]O.H(NOj(<^^>CMe)r [276<>3. 

Formed by nitration of di-ethenyl-tetra-amido- 
benzene (Nietzki a. Hagenbach, B. 20, 831).. 
Orange-ftd needles (containing aq). By reduc- 
tion it is reconverted into di-ethenyl-tetra-amido* 
benzene. — B"^01gPtOl4 Je q : long golden -yellow 
needles. ^ • 

DI -NITEO-DI-ETHENTL-TEIEA-AMIDO. 
DITOLYL 

OM«<^^>C.HM.(NOO.n.HMe(NOO<^>OUe[l1S:J], 

[242°]. Formed from acetyl-di-nitro-toluidine 
by reduction with ammonium sulphide, and 
treatment of the resulting hydrazo- compound 
with boiling dilute HClAq (Bankievitch, B. 21, 
2407). Prisms, v. e. sol. alcohol. — ^B^HgClg. — 
B"2HNOa. [214°]. Yellow needles. 

NITEO-ETHENYL-PHENYLENE-DIAMUrB 

O.H^,0. [1:8:4] O.H.(NOJ<^>OMfc 

[216°]. Formed by heating nitro-o-phenylene- 
diamine with Ac^O at 190°, cooling, and tailing 
with dilute HaSt>4 (Heim, B. 21, 2307). Yellowish- 
brown needles (from water), v. sol. not alcohol. 
KITBO - ETHENYI - TOLYLENE - DIAMINE 

C.HjMe(NOJ<j,^CMe[l:3:^]. [246®]. 

Formed from acetyl-p-toluidine by nitration and 
reduction (Bankievitch, B. 21, 2402). Needles. 
Yields on reduction ethenyl-tetra-amido-toluene 
[100°].— B^HgCly— B"HNOg. [207°]. Yellowish 
plates. * 

NITEO - ETHENYL - TOLYDENE - DIAMINE. 
[185°] (L.); [202°] (N.). Formed by nitrating 
ethenyl-tolylene-o-diamine (Ladenburg, B. 8, 
6^ ; Niementowski, B. 19, 7°3). Needles. 

NITEO - ETHYL - ALCOHOL CaHgNOg us. 
OH,(NOJ.OHpH. S.G. 1-1691. Formed 
from glycol iodhydrin and AgNO^ IDemuth a. V* 
Meyer, B. 21, 3529; A. 266, 29). YeUomsh 
liquid, sol. water, decompoaed on distillation 
Beacts with diazo- ealts yielding azo- dyes {t.g. 
0,H,.K,.CH(NO,).CH,OH). Nitrous acid oon- 


,erts it-into'methyl-nitrolio and glycdUic acids. 
— OH,(NOJ.OHjONa : white granular powder. 
KITBO - ETHYl - AMIDO -BEKZOIO AOIB 
<.s. [1:3:6] O.H.(NOJ(NHBt).COja. 
f208°l. Formed from nitro-amido-benzoio acid 
Md EtBr (EoUwage, B. 10. 1704). TeUow 
needles (from water).— BaA',4aq: red nqedles. 

Hitro-di-ethyl-m^nido-benzolo aold 
O.H.(NOJ(NEW.OO^L Monoolinio crystals; 
a.^»--898:l:l-096. /9 -74® 67' (Heintz., 

1886, 1464; </. Le]imann, Dissert., OOttingen, 

^^‘^HiTBO-BTBTL-AMISO-PBBKOI.!! Nitro*- 
wsmifte < 1 ^ tik* *thyl stAsr OuHuN,0« iA 
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0,H,(N03)(0Et).NEt(N0). Formed ^ from 
OgH4(^^B^)*NHBt and nitrous acid (Forster, B, 
21, 854). Yellowish prisms. Does not form 
salts. 


o-NITBO.TETEA- ETHYL-DI-p-AMIDO-TRI- 
PHENY1.METHANE i.e, 

GA(NOJ.CE(CoH,REtj,. [110^]. Formed by 
heating o-nitro-benzoio aldehyde wjth di-ethyl- 
aniUne and dehydrated oxalic acid (Fischer a. 
Schmidt, B. 17, 1898). Orange triclinic prisms. 

jo-Kitro-tetra- ethyl - di - amido-tri-phenyl- 

mathane. [113°]. Obtained fromp-nitro-benzoi^ 
aldehyde and di-ethyl-aniline (Kaeawurm, B, 19, 
744). Thick needles or nionoclinic plates. * 
NITRO-ETHYLAMINE C,H,NH.1^0.,. Ethyl- 
nitramme. [3°]. Formed from ethylamine by 
treatment with OlCO^Me and decomposition of 
the resulting C.JI;,NH.CO.Mo by ammonia 
(Franchimont a. Klobbic, R. T. C. 7, 356). 

o-NITRO-ETHYI» ANILINE i.e. 

CeH,(N€lj-PHEt [1:2], Formed by heating o- 
nitro-phenol with alcoholic ethylamine for 
12 ^ours at 176°. Formed also by heating the 
ethylene ether of o-nitro-#)henol with alcoholic 
ethylamine at 140° (Hempel, J* pr» [2] 39, 199 ; 
41, 162). Eed oil, sol. acids, but reppd. by 
water. Yields on reduction o-phenylene-ethyl- 
diamine (249°). Nitrous acid converts it, in 
ethereal solution, into di-nitro-ethyl-aniline 


[114°]. 

Nitroaamine C,H,(NOJ.NEt(NO). [30°]. 
Formed from the hydrochloride of the base and 
NaNO, in aqueous solution. Yellow needles 
(from dilate alcohol or HO Ac). 

w-Nitro-ethyl-aniline CuH^(N02)NHEt [1:3]. 
[60°]. Formed by heating ni-nitro-aniline (16 g.) 
with EtBr (14 g.) and aqueous NaOH (6g.). 
Formed also by adding HNO3 (41*5 g. of S.G-. 
1*39) to a cooled solution of ethyl-aniline (60 g.) 
in HjSO^ (1,000 g.) (Nolting a. Strieker, B. 19, 
546). Reddish-yellow needles, volatile with 
steam. With diazotised 2?-bromo -aniline it 
yields 0«H,Br.N.,.NEt.C„H,NO, [136°] (Meldola 
a. Streatfeild, C. J. 66, 429). 

Nitrosamine C«H,(NOJ.NEt(NO). [47°]. 
Acetyl derivative OjHj(NOj{).NEtAc. 


jp-Nitro.ethyl-aailineO,H^(NO,)(NHEt) [1:4]. 
(96°]. Obtained by nitration of acetyl-ethyl- 
aniline dissolved* in HBO^ (6 pts.), the product 
being saponified (Weller, B. 16, 31 ; Ndlting a. 
Collin, B. 17, 267). Formed also by heating 
p.nitro-aniline with EtBr and alcoholic potash 
at 110° (Schweitzer, B. 19, 142). Yellow prisms 
with violet reflex (from alcohol). Somewhat 
volatile with steam. With diazotised p-bromo- 
aniline it yields O.H,Br.N2.NEt.C,H,NO., [125°]. 

mt¥osamine OA(NOJ.NEt(NO). [120°]. 
Yellow needles (from alcohol) (Meldola a. Streat- 
feild, C. J. 49, 61). 

Acetyl derivative 0«H4(NO,\NBtAo. 
[118°]. ^ 
Beneoyl derivative OJB[4(NOJ.KEtBz. 
(98°]. Ne^es, v. si. sol. hot water (Meldola a. 
Salmon, 0. J. 63, 774). ^ 

«n-Nitro.di-ethyl.anU&oO,H4(NO,).N£t3ll:8]. 
(289°). Formed, together with a small quanti^ 
of the ^ isomeride, by nitration of di-ethyl- 
aniline dissolved in BfiO. (20 pts.) (Groll, B. 
19, 199). Obtained also by heating wi*nitro< 
aniline (20 g.) with EU (46 g.) and NaOH (12|^) 


in alooholio solution for 8 hours at 100° (K6i* 
ting a. Strieker, B. 19, 650). Dark-yellow oil. 

^Kitro-di ethyl-aniline OgH4(NOjj.NEt,[l:4]. 
[78^. Formed by oxidation of nitroso-di-ethyf* 
aniline with EMn04 and H2SO4 ; and also by 
action of nitrous acid on di-ethyl-amido-benzene« 
azo-di-ethyl-aniline (Lippmann a. Fleissner, B. 
16, 1422; Groll). Yellow monoclinio nee^ea 
with blue reflex.— B'^^PtCl. : thin prisms. 

Bi-nitro-ethyl-aniline 

04H,(N02)3.NHEt [4:2:1]. [114°], Fonnedfrpm 
brordo-di-nitro-benzene and alcoholic ethylamine 
(Van Romhurgh, B. T. G. 2, 104). Formed also 
by boiling "C,H3.NEtAo with dilute HNOa (S.G. 
1-029) (Norton a. Allen, B. 18, 1997) ; and by 
the action of nitrous acid on an ethereal solution 
of o-nitro-ethy 1-aniline (Hempel, J, jpr. [2] 39, 
199 ; 41^ 168). Yellow needles (from alcohol). 
Decomposed by boiling cone. KOHAq into ethyl- 
amine and di-nitro-phenol. 

, Di - nitro - di - ethyl - aniline OuH3(NOJaNEt, 
[4:2:1]. [80°]. Prepared by nitrating di-ethyl- 
anilirib, and also by treating bromo-di-nitro- 
benzene with diethylamine (Van Romburgh, 
B. F. 0. 2, 86 ; 8, 261). Yellow needles. De- 
composed by boiling aqueous EOli' into di- 
ethylamine and di-nitro-phenol. When gently 
oxidised by CrO, it yields di-nitro-aniline [176°]. 

Tri - nitro - iithyl ■ aniline O^HalNOJaNHEt. 
Ethylpicramide, [84°]. Formed from ohloro- 
tri-nitro-benzene (picryl chloride) and NHjjEt in 
fjcohol (Van Romburgh, B. T. C. 2, 107). 
Crystals (from alcohol) which turn brown in air. 

Tri-nitro-di-ethyl-aniline OgH,(NOJ,.NE^. 
[164°]. Prepared by adding a hot alcoholic 
solution of NHEt, to (l,2,4,6).ohloro-tri-mtro- 
benzene. Orange crystals (from benzene). De- 
composed by potash into picric acid and di- 
ethylamine. 

let r a-nitro-e tbyl-aniline 
C«H2(NO.^)3.NEt(NO.J. Nitramme of tri-nitro» 
ethyl-aniline, [96°]. Obtained by the action of 
HNO, and H^SO, on ethyl-aniline and on di-ethyl- 
aniline (Van Romburgh, B. T, 0. 2, 31, 114). 
Yellow plates (from alcohol). Decomposed by 
10 p.o. aqueous Na^CO, into picric acid and 
ethylamine. Redu9,ed by tin and HClAq to tri- 
amido-phenol. 

KITRO-EIHYL-ANTHBONE OigHigNO, U. 
W<CEt(N^)>0-***- [102»]. Formed, aa* 
by-product, in the preparation of ethyl-anthra- 
cene hydride-nitrite by the action of HNOg on 
ethyl-anthracene hydride dissolved in HOAo 
(Liebermann a. Landshoff, B. 14, 474). 

o-N ITRO-ETHYL BENZENE CgH^(N0*).0ja3- 
[228°]. S.G. 1-126. Formed, together with 
thef'p- isomeride, by dissolving ethyl-benzene in 
HNO, (Beilstein a. KuhlWg, A, 166, 206; B. 
[21 6,624). OU. 

p - Nitro - ethyl - hensene OgH4(NO,).OtHgi 
(246°). S.G.M 1-124. Oil. 

Nitro-di-ethyl-benxene Oj,H,Et.(NOJ (155° 
at 23 mm.). Formed from di-ethyl-benzene and 
fuming ^0, at 0° (Voswinkel, B. 22, 816). 
Oil ; boils with partial decomposition at 280°- 
285°. 

Di - nitro -tetra- ethyl -hensene 0«Et4(NOJr 
[115°]. Pale-yellow prisms (Galle, B. 16, 1745). 

Tri - nitro -di- ethyl -hensene 
[62°]. Yelbw prisms (Voiwinkel, B. 91> vSSOh 



566 


BI-NITIU)^FLUOEESOElN. 


O.NIT110-ETHYL.BENZENE SELPHONIC 
ACID 0,H,NS0,<.«.0A(N0JEt.S0;B[. Formed 
by sulphonation (Beilstein a. Enhlberg, A. 156, 
207). -BaAV S. -64 at 17*5®. 

V - Nitro - ethyl - beniene Bulphonio aold— 
BaA', 6 aq. S. 2*61 at 17-6®. Needles. 

NlTBO-p-ETHYL-BENZOIC ACID 
CAEt(N02).C0aH. [166°]. Formed from p- 
ethyl-benzoio acid aiH cold-fuming dNO, 
(Aschenbrandt, B, 12, 1304; A. 216, 220). 
Needles (from water).— NaA'2aq.—CaA'22aq. — 
BrA'gdaq.— BaA'gdaq : leaflets, si. sol. water. 

p - NITRO - a - ETHYL - BENZOYL*- ACETIC 
ETHER 0«H4(N0..).00.CHEt.C02Et. [40°]. 

Formed from C,H;(NO,).CO.CHNa.CO,Et and 
EtI (Perkin a. Bellenot, 0. J, 40, 461). Plates. 

DI-NITRO-ETHYLENE-DREA , 

°°<N(No!)'.Ch’>- 

ethylene • urea and HNO, (Franchimont a. 
Klobbie, E, T. 0. 7, 17). Prisms. On boiling 
with water it loses COj and forms ethyie..e-di- 
nitramine C,H,(NH.N0J2 [174°]. 

DI-NITRO-ETHYLIC ACID 0,HoN,Oa. Etkijl- 
nitramineV Formed from ZnEt^ and NO. Pre- 
pared by passing nitric oxide into a benzene 
solution of ZnEt^NaEt, obtained by adding 
sodium (12*7 g.) to cold zinc cthyA /lOO g.). The 
product is successively treated witn ether, alco- 
hol, and water ; zinc is ppd. by OOj ; the flltrate 
evaporated, and the sodimj^salt extracted by alco- 
hol (Frankland a. Graham, C. J. 37, 670 ; cf. Frank- 
land, C. J, 9, 89; Zuckschwerdt, B. 7, 291; A, 
174, 802). The free acid is unstable. Its salts 
yield ethylamine on reduction by sodium-amal- 
gam. Alcoholic potash forms ethylamine and 
nitric acid (Zorn, B. 16, 1008).— NaO^HaN-A.— 
CaA'j 3aq. — BaA'^ — MgA'j. — ZnA'2* — ZnA'g aq. 
— OuA',jaq: flat dark-blue needles (from alco- 
hol).— AgA'.—AgA'AgNO,. 

NITRO-o-ETHYL-PHENOL C,H,Et(N02),0n. 
(212° -216°). Formed in small quantity by the 
action of nitrous acid on G^H^Et.NH, (Suida a. 
Plohn, Site, W, [2] 81, 246). — BaA'^aq : orange 
plates. 

Di-nitro-o-ethyl-phenol 0aH.Et(N02),^0H. 
Formed from o-ethyl-phenol and cold HNO, (9. 
a. P.). Heavy oil. — BaA, (at 100°). Yellow 
plates (from alcohol). 

NITRO -p - ETHYL - ISOPROPYL - BENZENE 

OeHjEtPr.NOg. (265°). Obtained from [4:1] 
OgH^EtPr and HNO, (Von der Becko, B, 23, 3194). 

DI.NITRO.(i8)-ETHYL-THIOPHENE 
04H(CjjH4)(N02)3S. Formed by nitration of 
(/3)-ethyl-thiophene by passing air charged with 
its vapour into fuming HNO^ (Bonz, B, 18, 662). 
Crystalline solid. W^h alcoholic EOH it yields 
a blue colouration, becoming red on longer expo- 
sure to the air, or by addition of more EOH. 

NITRO-o-ETHTL-TOLDENE 
C„HaMoEt(NOa). Oil (Glaus a. Pieszeek, B, 19, 
3087). 

Di-nitro-o-ethyl4oluene O 0 H 2 MeEt(NOs) 2 . 
Oil, not solid at 0°. 

Di-nitro^-sViyl- toluene. [62°]. Obtained, 
with an oily isomcride, by nitrating ^-ethyl-^ 
toluene (Jannasch a. Dieckmann, B. 7, 1618). 

Trl-nitro-j}.ethyI-toluene 0,HM6Et(N0J,. 
[92^. Obtained by nitration (Glinzer a. Fittig, 
d. 186, 808). Prisms (from alcohol). 


Nitf0r6thyl-p-toluidine 

0;H,Me(N0J.NHEt|;4:8:l]. [48°]. Formed 

from ethyl-p-toluidine (1 pt.), H2SO4 (20 pts.), 
and HNO3 (NOlting a. Strieker, B, 19, 649). Flat 
red prisms, y. sol. alcohol. 

N itro-ethyl-p-toliridine 

0«H3Me(N02).NHEt [4:2:1]. [69°]. • Formed by 
heating nitiq-^j-toluidine with EtI (Gattennann, 

B, 18, 1483 ; Niementowski, B, 20, 1888). Red 
crystals (from alcohol), v. sol. ether. 

Acetyl derivative{24:5°^260° at 150mm,). 
^ Di-nitro-ethyl-o-toluidine. Nitramine, 
[l:3:5:6]C,H,Me(N02)2.NEt(N02). [72°]. Formed, 
in sifi^all quantity, by the action of HNO, on di- 
ethyl-o-toh ‘dine (Van Romburgh, E, T, C. 8, 
402). Yellow crystals (from alcohol). 

bi nitao-ethyl-p-toluidine 
0*HjMe(NOj2NH£t [1;3:5:4]. [125°]. Formed 

by nitration of nitro-ethyl-p-toluidine (Gatter- 
mann, B, 18, 1485). Orange crystals. 

Nitroaamijie 0,H,(NO.j2.NEt(KOj.- [78°]. 
Nitramine C„H,Me(N02).,.NEt{N02). 
[11G°] (R.; G.); [10G°] (N. a. L.). Formed 
fi’om direthyl-p-toluidi \o and fuming HNO, (Van 
Romburgh, E. T, G. 3, 108). Formed also irora 

C, H,Me(NEtAo) and dilute (10 p.c.) HNO, (Nor- 
ton a. Livermore, B, 20, 2271). Converted by 
boiling NaOHAq into di-nitro-^j-cresol [83°]. 

TRI-NITRO-ETHYL-o-XYLENE 
C,Me2Et(N02)j,. [121°]. Needles (from alcohol) 
(Fittig a. Ernst, A, 139, 193; Stahi, B, 23, 992). 

Tri-nitro-ethyl-wi-xylene. [127°]. Formed 
from ethyl-m-xylene, HNO„ and HjSO, (Stahl). 
White needles, m. sol. alcohol. 

Tri-nitro-s-ethyl-m-xylene. [138°]. Needles, 
V. si. sol. alcohol (Jacobsen, B, 7, 1434). 

Tri-nitro-ethyl-jp-xylene. [129°]. Prisrus 
(from hot alcohol) (Jacobsen, B, 19, 2516). 

NITRO-EUGENOL C,„H„N04 t.e. 
0A(C,H,)(NO2)(OMc)(OH) [1:6:3:4]. [44°j. 

Formed by nitration of eugenol (Weselsky a. 
Benedikt, M. 3, 387). Triclinio crystals, si. sol. 
water. Volatile with steam. 

Acetyl derivative [61°], Tables. 
NXTRO-EUiaiNIHlO ACID v. Euxantdio 
AOin. • 

NITRO-PSEDDO-FLAVENOL v, Flavbnol. 
NITRO-FLUORANTHENE v. Fluoiukthbnb 
j^-NITRO-FLDORENE 0„Ix,NO,«.a. 

[151°] (H.): [164°] (S.). 

Formed from fluorene, HOAc, and HNO, (Hodg- 
kinson, 0. J. Proc. 1, 37 ; Strasburger, B, 17, 
107). Prisms, v. si. sol. alcohol. 

Di-nitro-flttorene P01°]. 

Formed by nitrating fluorene (Fittig a. Schmitz, 
A. 193, 134). Needles (from HO Ac). 

DI-NITRO-FLDORESCElN 02,H,o(NOj}A. 
Forhied from fluorescein (1 pt.), H^O, (20 pts.), 
and £y!^0, (2 pts.) at 0° (Baeyer, A. 188, 1). 
Amorphous yellow powder. 

Di-acetyl derivative. Pale-yellow 
needles (from alcohc^. On boiling lor some 
minutes with dilute (l6 p.o.) EOH it forma a blue 
solution. 

Tetra - nitro - fluorescein 0, 

Formed from fluorescein (1 pt.) and lunung 
HNO, (6 pts.) Colourless crystals (Iroxn QOAo). 
Xta alcoholic solution is yellowish-red, and, on 
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adding an acid, baoomes first reddlsh-yiolet and 
then colourless. 

jriTBOFOBK v. Tbi-xhtbo-kethikb. 
2 riTBO.FVBF\jBYL.£THYLBN£ 
04H,0.0H:CH(N0J. [184®]. From furfuralde- 
hyde and an alkaline solution of nitro-ethane 
(P.). Yellow prisms. 

Bitro-furf^yl-nitro-ethylene 
0A(N0J0.CH;CH(N0,). [144®]. Yellow felted 
needles. Formed by nitration of furfuryl-nitro- 
ethylene. It is oxidised by CrO, to nitro-pyio* 
mucio acid. ' ' 

Dibromide i [111®]; yellow prisms (Priebs, 

B. 18, 1362). 

BITBOGEN. ^.{Aeote.) At. 's^.^U-Ol. Mol. 
w. 28*02. Boils at — 194*4® (Olszewski, TT. 31, 
58). According to Sarrau (C. li. 9§, 639, 718, 
846) the critical temperature of N is — 128*8®, 
and the critical pressure is 42*1 atmos. S.G. 
(gas) *27247 (air=l). S.G. (liquid) *885 (water 
«l)'dt b.9. (0.. Z.C.; c/. Wroblewski, C. R. 102, 
1011). S.G. (gas) at 3000 ajbmos. (water = 1) 
•823 (Amagat, 0. B. 107, 622). V.D. 14 (von 
Jolly. W. 6, 636). S.H.^. (equal wt. of water = 1) 
•2368 ; (equal volume of air = 1) *2377 (Regnault, 
Acad. 26, 302). C.E. *0036677 (von Jolly, P. 
Jubelbd. 82). S. *01843 at 4®, *01761 at 6*2®. 
•0162 at 12*6®, -01436 at 17*7®, *01392 at 23*7®; 
the absorption-coefficient 
« -020346 - -00063887^ + *000011166f* (Bunsen, 
Qasom. Methoden [2ud ed.] 209). S. (alcohol) 
•12661 at 1-9®, *12384 at 6*3®, *12241 at 11*2®, 
•12148 at 14*6®, -12003 at 19®, *11973 at 23*8®; 
absorption-coefficient 

« -126338 -*000418t + *000006t" (Carius, A. 94, 
136 *, Bunsen, Gasoiyi. Methoden [2nd ed.] 209). 

Befraotion-equi valent . At. w.^ *»4*lto6*3 

(Gladstone, Pr. 18, 49). Mean value of fi for 
white light « 1*0003019 ; dispersion-power i 
*=•2086 (Croullebois, A. Ch. [4] 26,236; v. also 
Mascart, P. 163, 149). M.M. c. -114 ; c. 
•611 (Perkin, C. J. 55, 736). T.C, (air = l) *98 
(Narr, P. 142, 123) ; *993 (Plalik, Carl Rep. 13, 
164). H.C. [N^O] - - 17,740 ; [N,0] = - 21,676 ; 
[N,CP]« -2,006; [NWAq] 6,820 ; 
[N*,0»,Aq]- 29,820 {Th. 2, 198) ; [N^O»] 
--22,200; [N*,0»]-- 1,200; [N*,0’,Aq] 

- - 8,400; [N-',6>,Aq] - 28,600 (Berthelot, A. Ch. 
[6] 20, 266). Coefficient of compressibility 760- 
1,000 atmos. -000407, 1000-1600 atmos. -000266, 
1600-2000 atmos. *00017, 2000-2500 atmos. 
*000122, 2500-3000 atmos. *000091 (Amagat, 

C. B. 107, 622). Transpiration-coefficient (0 = 1) 
•873 (Meyer a. Springmuhl, P. 148, 526) ; -886 
(yon 0)>ermayer, W, A. B. 78 [2nd part], 433). 
raotion-coefficient at 0®— *000184 (M. a. S., f.c.); 
*0001669 (von 0., l.c.). The spectrum of N varies 
much ; there are two distinct spectra, known as 
the elementary line spectrum and the oand- 
spectrum (for measurements of lines, t*. B. A. 
1884. 429 ; also Ames, P. M. [6] 30, 48). 

Occurrence . — ^In the atmosphere, forming c. 
}th8 by volume. In thf fluid-cavities of some 
specimens of rock-crystals (Davy, T. 1822* 867). 
In the air-bladders of fishes, and in other cavi- 
ties of the bodies of animals and vegetables. In 
the gases from some fumaroles. In certain 
welU (o. L. jSmith, Am. 8. [2] 12, 86^. Probably 
in the sun (Young, Am. 8. [Q 4, ; Drapor, 


ibid. [8] 14, 89). Compounds of N occur in rciy 
larga quantities throughout the animal, vege- 
table, and mineral, kin^om. 

In 1772 Butherford (De oAre mepHtieo\ Edin- 
burgh, 1772) showed that the expired breath of 
animals contained a gas which extinguished 
flame, but which was not carbonic acid, as it was 
not , absorbed by potash. A little later Lavoisier 
proved that this gas w'as present in air.^ As this 
gas did not support animal life, Lavoisier called 
it ceote (i and fwij). Chaptal afterwards gave it 
the name nitrogen^ because it was present in 
nitre. 

Formation.—!. From air ; by removing CO, 
by KOHAq, moisture and NH, by cone. HxSO^, 
and 0 by passing over red-hot Cu (o. Frepara-. 
tiout No. 1).— 2. By passing air through a mix- 
ture oi sawdust and Fe sulphide (obtained by 
saturating ppd. Fe^O, with H^S), and then 
through alk^ine pyrogallato solution, and finally 
through cone. H4SO4. When the process is 
oou\Mleted, passage of R^S re-forms Fe sulphide, 
which may be used again. — 8. By burning P in 
an inclosed quantity of air, over water, and 
allowing the P2O5 formed to dis8v..lve in the 
water.— 4. By passing air through oonc. NH^Aq, 
and then sending the mixture of air and NH, 
over Cu heated to redness ; the CuO formed is 
reduced by the NH, (Lupton, C. N. 83, 90). — 
6. Berthelot (Bl. [2] 13, 314) partly covers with 
NH,Aq c. 200 grams pure Cu turnings in a 
10-14 litre flask, closes the flask by a cork 
carrying a safety funnel-tube, and a delivery 
tube which is stopped by a caoutchouc cap, and 
shakes from time to time. The 0 is thus com- 
pletely removed from the air in the flask ; the N 
may be obtained by pouring into the flask water 
previously freed from 0 by shaking with NH,Aq 
and Cu; the gas should be passed through 
KOHAq, cone. ^SO^, and then through Cr01,Aq 
(B., Bl. [3] 2, 643).- 6. By shaking FeO,H„ or 
MnOijH^, with air ; the hydroxides are obtained 
by adding NaOHAq to oonc. FeS04Aq or 
MnS04Aq, and at once stopping the ingress of 
air.— 7. By placing pyrogallic acid in a flask, 
adding NaOHAq, corking, and shaking for some 
time (o. Liebig, A.' 77, 107). — 8. By passing over 
Pt black a mixture of 100 vols. air (from which 
CO2 has been removed) with 42 vols. H (Dumou- 
lin, UJnetitut, 1861. 11).-— 9. Bypassing Cl into 
rather dilute N£[,Aq, keeping the NH, always in 
large excess; 8NH, + 3Cl,«6NH4Cl-i-N, (the 
experiment is dangerous, as NCI, may be formed 
and explode). — 10. By warming cone. NRNO^Aq; 
or more easily cone. KNO.,Aq mixed with 8 vols. 
cone. NH4ClAq, whereby KCl and NRNO, are 
formed and the NH4NO. ^ decomposed (NH^NO, 
« 2H,0 + N,; CorenwinJjr, A. 72,226). Addition 
of cone. KgOrgOyAq oxidises N oxides (which are 
generally produced) to {v. Preparationt 

No. 2). Loew (B. 23, 8018) has found that a 
4-6 p.c. solution of NH4NO, is decomposed jst 
the ordinary temperature by^ black, with evo- 
lution of N.— 11. By heating in a retort an inti- 
mate mixture of equal parts dry NH4CI and 
K^Cr^O,, and passing the gas ISirough FeSChAq 
to absorb NO which is generally formed* The 
chief change is represented approximately thns t 
2NH4(fi4>K,0rA-8KCfi+4H.O4*CrA4-K> — 
12. By heating poWdered^B^X^^ wBsli 
decomposes to H,Oi m B| 
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kddincr NHiClAq to a strongly alkaline 
Bono. solution of NaBrO (prepared by adding 
Br to cold NaOHAq); N is evolved rapidly 
[?8NaBrO + 2NH4CIl 

■aSNaBr+SHgO + SHOl+Nj). Solution of 
bleaobing'powder may be used, but there is 
danger of formation and explosion of NClj.— 
14. By heating a mixture of NH^NO, and MnO- 
to 0. 200® (not over 2^®) (4NH,NO, + MoO* 
«Mn(N0j)a+8H20 + 8N2; Gatehouse, B, 10, 
1007). — 15. N is evolved in the reactions of 
several metals with HNO,; the gas evolvedlby 
the action of Zn on HNOjAq in presence of 
much NH4NO3 consists of 0. 90 p.o. N, with N,0 
and NO (Acworth, (7. /. 28, 839). 

Preparation, — 1. A very slow stream of air 
is pa<^sed from a gasholder through (J tubes 
containing slightly moistened EOH, to absorb 
COj, then through U tubes containing CaCLj, to 
absorb H^O, and then through a long hard glass 
tube, containing Cu turnings, or better Cu ob- 
tained by reducing CuO in H (Carius, A. 94, i 
126), and heated to bright redness in a furnace; 
the gas which issues is allowed to bubMe 
through a ^lution of CrClj, to remove any traocs 
of 0 which may remain, and is then dried by 
passing through CaClj in several (J tubes, and 
then over PjOj. Before the air-stream is started, 
the tube containing the Cu should heated and 

a stream of H passed through it, to remove 
traces of OuO (this is not necessary, of course, 
if the Ou has been prepare^ by reducing CuO by 
H) ; after cooling, one end of the tube should be 
sealed and the otW connected with a Sprengel- 
pump, and the Cu should be heated in a vacuum 
for some time. If this precaution is not taken, 
the N will contain H (von Jolly, W, 6, 630). The 
solution of CrClj is prepared before use by di- 
gesting CrClgAq with scrap Zn and HClAq until 
a clear blue liquid is obtained, which is poured 
into Na acetate solution, in an atmosphere of 
CO, ; the red pp. of chromium acetate is washed 
with HjO containing CO*, and is then placed 
in a flask closed by a cork with entrance tube 
(to be attached to the N apparatus), exit tube, 
and a funnel though which HClAq is dropped 
on to the acetate, which is {^hereby changed to 
CrCla *». the whole of the acetate is not dissolved, 
to avoid free HCl ; the N apparatus is at once 
attached to the flask (0. von der Pfordten, A, 
228, 112). — 2. Solid NH4CI is added to an almost 
saturated cold solution of NaN02, when no more 
NIl^Cl dissolves the liquid is poured into a ca- 
pacious flask, cold oono. KgOrjO^Aq is added, 
abyt 1 pt. KaCr^O, for each 1 pt. NaNO, used, 

If and the mixture is gently warmed. The iLOt.O, 

“ oxidises any oxides of N to HNO, (v. GiSbs, B. 
10, 1887). It is advis!^le to pass the N through 
EOHAq to absorb any traces of 01 compounds 
•oming from impurities in the salts used (Gibbs, 

8. A solution of 1 pt. l^OrjO,, 1 pt. 
NH|KO,, and 1 pt. NaNO« in 8 pte. water is 
wanned in a fair-sized flask (BOttger, Jahr, dea 
phya, FsretfM «u Frankfort^ 1876-77. 24). 

Prqpsrfsaa.— A tasteless, oolourless, odourless 
Ipi, which does^not bum, nor support combus- 
tion, nor form a pp. with OaOAq. Liquid N is 
obtained by oooling the gas to ~186® under a 
pressaeot some hundred atmos., and then re- 
ducing pittsor^ not too suddenly, to not less than 
oO atinbs« s the 9 does not remam liquid for more 


than a dew seconds. Liquid N Is oolourless, 
transparent, and shows a very sharp meniscus 
(Wroblewski a. Olszewski, A. Oh. 1, 112). 
According to Oailletet (A. Ch [6] 5, 182), N is 
liquefied, for a second or two, by subjecting the 
gas to 200 atmos. pressure at 13®, and then 
suddenly reducing the prespure. It has not 
been solidifie^ N is slightly lighter than air ; 
1 litre at the sea-level, lat. 45®,weighs 1*2574614 
j grams (von Jolly, W. 6, 636). N is very slightly 
sol. water (for 8. v. beginning of this art.). Small 
qr^ntities of N are absorbed by molten pig-iron, 
cast-iron, and steel (Parry, Am. Ch. 6, 107; 
Trooak a. Hautefouille, G. R. 76, 482, 662 ; 80, 
909 ; Ledebvr, C. G. 1873.810). Wood charcoal 
also absorbs N ; according to R. A. Smith, char- 
coal whichflhas absorbed N and 0, when exposed 
to the air for a time gives off 0 only (f*r, 12, 424 ; 
c/. Montmagon a. de Laire, Bl. [2] 11, 261). N 
is chemically inert ; it combfntiS slowly with 0 
when electrio sparks are sent through a my^ture 
of the gases for some time ; HNO, is formed 
when electrolytic gas (H^+O) is strongly com- 
pressed and then exploried in compressed air fti 
presence of a little KOHAq, and also when jO is 
burnt in a mixture of strongly compressed air 
and 0 (in presence of a little KOHAq) (Hempel, 

B. 23, 1455). N and H combine under the 
influence of the electrio discharge. At or towards 
white heat N combines with B, Cr, Mg, Si, and 
V ; probably also with Al, Pe, and Zn. The 
compounds of N are extremely numerous and 
exhibit great differences of properties. N is 
related chemically to P, V, As, Nb, Sb, Di, Er, 
Ta, and Bi; these elements form Group VL 
Most of the oxides of N are acidic, none is basic ; 
NH„ however, is markedly basic and alkaline 
(v. Nitrookn oboup of elemkntb, p. 671). 

The influence exerted on the molecular 
volumes of N compounds by the N atoms hai 
not yet been measured satisfactorily (for a 
synopsis of data v. Kopp, A. 250, 1). The mo- 
lecular rotatory power of N compounds varies 
according as the N atom is in direct union with 
3 or 5 other atqps; but the exact numerical 
value to be assigned to N“* and N^ has not yet 
been finally determined (v. Perkin, 0. J. 66, 680). 
Neither have final values been yet determined 
for the atomic refractions of N>“ and N^. 

The atomic wt. of N has teen determined 
(1) by finding the ratio of Ag to AgNO,, the 
at. wts. of Ag and 0 being known (Marignao, A. 
69, 289 ; Stas, Rech. 60; Nouv. R. 281) ; (2) by 
finding the ratio of NH4GI to Ag needed to ppt. 
the Cl (M., U . ; Stas, Rech. 67; Nouv. R. 67). 

Supposed allotropic form of nitrogen.— By 
passing a succession of powerful electric sparks 
through N at not more than 20 mm. pressure, 
Thomson a. Threlfall (Pr. 40, 829) observed a 
diminution in the volume of the N ; at 8 mm. 
the diminution amounted to 8 to 10 p.o. of the 
original volume; after long warming to 100® 
the gasT attained its ori^al volume. T. a. T« 
supposed that an allotropic form of N is produoed^ 
under these conditions. According to Johnson 

C. J. 89, 180), when obtained from ENO^q 
and I$H401Aq, is mixed with H, and the gases are 

g assed over spongy Pt, NH, is formed ; but NHa 
I not product if the gases are passed 
» hot tube befors coming in contact with ^ 
q^ngyPt. Johnson oonduded that K can bxlsl 
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in two forms : one aotiTe and the other ^aotire, 
the latter being formed by the action of heat on 
the former (o. also Johnson's pamphlet, Ele^ 
mentary Nitrogen} and on the Synthesis of Am- 
monia [Churchill, 1885]). 

Fixation of nitrogen ly groxoing plants . — 
Experiments oonditjted in recent years tend to 
show that certain plants, notably Zieguminosoit 
arc able to absorb N from the air and build up 
nitrogenous material therewith. The absorption 
of N seems to occur in nodules which grow on the 
roots of the plants. For an account of the moi a 
important experiments up to the early part of 
1890 V. Lawes a. Gilbert, Pr. 46, 85 ; abstract in 

N, 42, 41: V, also Atwater a. Wo6 ls, Am. 12, 

./26 ; also Schloesing a. Laurent, C. JR. Ill, 750 ; 
abstracts in C. J. 60, 853. > 

Reactions and Combinations. — 1. Combines 
with oxygen to form NO, when electric sparks are 
sent through the ^ses for some time. When 
air is'^atroQgly compressed and mixed with com- 
pressed 0 and some electrolytic gas (H2+ 0), an 
oppn tube containing EOIlAq is placed in the 
vessel, and a spark is * passed, a considerable 
quantity of KNO, is found in the KOHAq (Hem- 
pel, B. 23, 1455). HNO, is also formed by ex- 
ploding 11, + 0 in air at the ordinary pressure 
standing over Hg (Bunsen, Oasom. Methoden 
[2nd ed.], 71). Nitrites, or HNO,, are formed in 
very small quantities in certain' cases of com- 
bustion in air, e.g. when P, H, or ether is slowly 
burnt (Schdnbein, J. pr. 84, 103 ; 86, 129 ; Bcr- 
thelot, A. Ch. [6] 12, 440; C. B. 108, 543; 
Kolbe, A. 119, 176 ; Zoller a. Grcte, B. 10, 2145 ; 
Hosva, Bl. [3J 2, 734). It is doubtful whether 
the nitrites are produced by the oxidation of N 
or of NH, in the air ; the experiments of L. T. 
Wright (C. J. 35, 42) tended to show that nitrites 
are not formed by burning H in air from which 
NH, has been carefully removed. According to 
Hosva {Bl. [8] 2, 734), nitrites are formed by 
passing air over Pt black heated to o. 250°. 
Loew (B. 23, 1443) showed that small quantities 
of nitrites are produced when pure Pt black is 
treated with pure NaOHAq in Uie air. Neither 
of these sets obiexperiments proves conclusively 
that the N, and not the NH„ of the air was the 
Bouroe of the N of the nitrites produced. Schdn- 
bein 'b statement that N combines with osone has 
been disproved oy Carius {A. 174, 31). — 2. N 
combines with hydrogen to form NH, under the 
influence ef the electric discharge (Ghabrier, 
G. R. 76, 484; Donkin, Pr. 21, 281; Morren, 
C. R. 48, 432 ; Perrot, 0. R. 49, 204 ; cf. John- 
son, 0. J. 39, 130 ; and Wright, C. J. 89, 359). 
Bamsay a. Young assert that a trace of NH, is 
formed when a mixture of moist N and H is 
passed ibrough a red-hot tube containing iron 
filings (C. J. 45, 93).~3. At a very high tempe- 
rature N combines with boron, chromium, 
nuium, and silicon, and probably also with 
aluminium, iron, and einc, to form nitedes [v. 
these elements).-^. N combines with carbon to 
form 0,N„ when induction-sparks are passed be- 
tween 0 poles in an atiposphere of N (Morren, 

O. B. 48, 842). Oyanides are formed when a 
mixture of 0 with oxide of an alkali, or alkaline 
earth, metal is heated in N ; Hempel (B. 28, 
8890) has shown that considerable quantities of 
qyanides are thus formed if the reactioa occurs 
at pressures from 10 to 80 atmospheres. 


DeUctim of fUMe nUrogm, i.e. N in combi- 
natvM as nitrite or nitrate. One part of N ex- 
isting as a nitrite or nitrate in 20,000,000 parts 
of water suffices to give a violet-blue colour with 
a drop of diphenylamine sulphate in H^SO, fol- 
lowed by 2 o.c. cone. H^SO^ and stirring (v. 
Warington, 0, J. 45, 644). 

Nitrogen, acids of. The compound N3H, 
known as hydrazOic i*cid, is described under 
Nitrogen, hydrides of, p. 659 ; for the Oxyacids 
of v^trogen v. p. 667. 

Nitrogen, boride of, v. Boron nitridb, vol. L 
p. 627. 

Nitrogen, bromide of. ?NBr,. According 
to Millon {A, Ch. [2] 69, 76) the red, very explo- 
sive, oily, liquid formed by adding KBrAq to N 
chloride covered with a little water is a bromide 
ofN. • 

Nitrogen, chloride of. NCI,. This compound 
is frightfully explosive. Experiments must be 
conducted with small quantities and with the 
grea^st care. V. Meyer {B. 21, 26) describes a 
glass case in which experiments with NOl, may 
be conducted. 

Preparation. — 1. A stick of Nn^Cl is sus- 
pended in as cono. HClOAq as can bo obtained ; 
an oily liquid slowly collects in a small leaden 
basin placed af the bottom of the vessel in which 
the reaction proceeds {cf. Troost a. Hautefeuille, 
C. B. 69, 152).— 2. NH,ClAq saturated at 36° is 
poured into a glass basin, and a glass cylinder, 
closed at one end by parchment, and partly filled 
with the same NH^OlAq, is placed upright in the 
liquid in the basin ; a Pt plate, forming the 
positive pole of a battery of at least 6 to 8 Grove 
or Bunsen cells, is immersed in the NH^OlAq in 
the cylinder, and the negative polo —also a Pt 
plate— is placed obliquely under the parchment 
which closes the lower end of the cylinder. A 
very thin layer of turpentine is spread on the 
surface of the NH^ClAq in the cylinder. When 
the current is sent through the liquid very small 
oily drops form at the positive pole and float to 
the surface, where they explode on coming into 
contact with the turpentine (Bottger a. Kolbe, A. 
64, 236 ; BSttger, J. pr. 68, 374).— 3. About 
30 grams pure NH^Gl are dissolved in hot water, 
the solution is filtered if necessary, diluted to 1^ 
litres, and placed in a perfectly clean leaden 
basin; a small leaden basin with a handle is 
placed in the centre of the larger basin ; a fair- 
sized, very clean flask is filled with Cl, and this 
flask is immersed in the NJl^ClAq, so that the 
mouth of the flask covers the small leaden dish. 
The apparatus is placed out of direct sunlight, 
in a glass case with double walls, having an o^n 
do(^ at one end {y. V. M^yer, B. 21, 26). The 
01 is slowly absorWd by tke NH^ClAq which rises 
in the jar ; when about ^ of the 01 has disap- 
peared, oily drops begin to be formed in the 
liquid; these drops increase in quantity and 
size, and at last sink into the small leaden dish. 
The leaden dish is very carefully removed, and 
its contents are poured into a small separating 
funnel made of very thin glass ; the NH^OlAq is 
removed by a pipette, the greatest care being 
' taken that the liquid does not oome into contact 
with anv kind of organic matter; the oil in the 
funnel is repeatedly washed in the cold wa^ 
till the washings arc free from d, and a gentle 
. stream of air £1 sent through the oil to xemofe 
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the last traoM ol 01. The oil is now allowed to 
drop from the funnel into a very small glass 
vessel, where it is dried contact with a little 
bit of dry CaCl, ; the oil is then poured into a 
little weighed tube holding about 1 c.o., and 
closed by a loosely-fitting stopper. The very 
greatest care is required in conducting these ope- 
rations, especially the removal of the oil from the 
separating funnel, as tl|9 rubbing of the gla!hs tap 
against the funnel is very apt to cause explosion ; 
when a little of the oil has been dropped in^p the 
vessel in which it is to be dried, another clean 
glass dish must at once be placed beneath the 
funnel, as explosion would occur if a trace of the 
oil should drop on to the table. (For more details 
V. Gattermann, B. 21, 751.) The oil thus obtained 
is a mixture of chlorinated ammonias 
(G., l.c») ; the composition of portions oif the oil 
varies. To prepare pure NGI3, after washing the 
oil in a separating funnel till free from Cl, and 
separating the water as oonl^letely as possible, 
Gattermann passes a fairly rapid stream qf pure 
Cl over the oil, which is in the narrow part of 
the funnel, for about i an hour ; he then washes 
and dries* the oil in the way described. *Th6 
analysis was made by decomposing the oil by 
NHgAq, when N and HOI are formed (the HCl 
combining with excess of NH, to ifprm NH^Cl), and 
estimating Cl. The process is carried out by 
Gattermann (Z.c.) by dropping the little weighing 
tube and the stopper (which is removed from 
the tube) into water in » flask, closed by a cork 
carrying a small dropping funnel and a tube 
passing downwards into a beaker of water, 
allowing about 20 0.0. cone. NH,Aq to flow very 
slowly into the flask, when the decomposition is 
complete (about 4 hours are required) adding the 
water in tW beaker to the contents of the flask, 
and boiling for a short time, adding HNOjAq and 
AgNOjAq, and weighing the AgCl formed. 

Properties and Reactions.— A dark-yellow 
oil ; S.G, 0. 1*6 (determined by finding that the 
oil very slowly sank in Fe3(S04)8Aq, S.G. 1*578, 
Porret, Wilson, a. Kirk, Q.A. 47,66). Explodes 
when exposed to direct sunlight or the light of 
burning Mg. Explodes at 0. 90'^-96® when heated 
in a perfectly clean tube (v; G., l.c.) ; explodes on 
contact with wood, grease, oil, or almost any kind 
of organic matter. The explosion of NCI3 is 
frightfully violent. The older observers said that 
explosions occurred under most curious and 
apparently contradictory conditions ; e.g. contact 
with P, As, or Se caused explosion, but no ex- 
plosion occurred by contact with G, S, gum, 
stiroh, or wax. Gattermann {Lc.) thinks that 
■ir light was the cause of many of these explosions. 
The vapour ol NOlgi^ots on the eyes and mgeous 
membrane of the nostrils. KOI, is decomposed 
by oono. HClAq, giving NH^Cl and Cl ; NHjAq 
produces NH^Cl and N ; Hg forms HgOl, and N ; 
SO^ produces NH,, H2SO4, and HOI; AsaOsAq 
ana B^^Aq also set free N. 

The formation ol KOI, from K and 01 would 
be accompanied by the disappearance of much 
heat. Beville a. Hauteleuille give [K, GPj- 
-88,000 (0. B. 69, 162; c/. Ogier, A. Ch, [6] 
20 , 5 ). 

Be/arsness.— Dulong, G. A. 47, 48 ; Porret, 
Wilson, a. Kirk, G, A, 47, 66 j H. Davy, T. 1818. 
1, 242 ; Semllas, P. 17, 804 ; Millon, A. Oh. [2] 
89,76; BhMao, A. OK [8] 16, 82; Qladstone, 
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0. «r. 7, 61 ; Devillo a. Hauteleuille, 0. B. 69, 
152 ; Bflttger a. Eolbe, A, 64, 236 ; Bdttger, J.pr, 

68 , 374 ; Gattermann. B. 21, 751. 

Nitrogen, ohlorophospiide, t;. Nitrogen, 
phosphochloride of, p. 670. 

Nitrogen, ohloro^lphide of, w. Nitrogen^ 
sulphochloride of, p. 571. » 

Nitrogeg, fluoride of. Warren (0.27.55,289) 
pys that a yellow oil, probably a fluoride of N, 
is obtained by electrolysing NH,FAq; the oil 
explodes by contact with a gold wire. 

$ Nitrogen, hydrides of. 

Three compounds of N and H have been 
isoUted, viz. ammonia, NH., ; hydrazine, ; 
and hydra.vj^ acid Njll. A mmonia is described 
in vol. i. p. 196, and hydrazine in vol. ii. p. 706. 

As hydrftzoio acid has been isolated since the 
publication of vol. ii. this compouvd is described 
here : — 

‘k : N 

Hydrazoio acid N,H. \/ „ , ( Afoimide . • 
NH 

Hydrogen nitride.) Tliis acid was discovered ^7 
Curtius in 1890 (B. 21, 3023). 

Formation^— Ethyl benzoylglycollate * reacts 
with N2H4 to form benzoyl - hydrazine and 
the ethyl salt of hydrazine acetic acid; thus, 
C,n,CO.O.CIl2COOEt + 2N2U4 
= C Jl.CO.NH.NH^ + NH2.NH.CH.2.C02Et + H,0. 
By the reaction of benzoyl-hydrazine with 
NaNOj and acetic acid, benzoyl-azoimide is 
formed ; thus, C.H.CO.NH.NHj-i-NOOH 

- C,;HjCO.N<^|^ + By boiling this imido 


with NaOH the Na salts of benzoic and hydraaolo 
acids are produced ; thus, 


C.H.CO.N<S + 2NaOH „ 

^ =C.H.COONa+NaN<g+HjO. 


By adding dilute H^SOtAq and wanning, 
hydrazoic acid gas is evolved. 

Preparation. Ethyl hippurate is dissolved 

in as small a quantity as possible of boiling 
alcohol, N2H4.H2O is added in the ratio 
0«H,C0.NH.GM2.G00Et:N.H4.H.20 ; hippuryl 
hydrazine, 0„HjC0.NH.GH...Ge.NH.NH2, sepa- 
rates on cooling. The crystals are reorystallised 
from alcohol, and dissolved in much warm water, 
with addition of rather more than a molecular 
proportion of NaNO,; the solution is cooled to 


0®, and mixed with excess of acetic acid, when 
lustrous tablets of a uitroso- compound (probably 

0.H,C0.NH.CH,.C0.N<^2 ) separata ; th. 

crystals are colleoted by help of a filter-pomp, 

I washed with cold water, and dissolved in very 
dilute NnOIlAq. This solution is gently warmed 
for a short time on the water-bath, and is then 
placed in a flask connected with a condenser 
an^ furnished with a dropping funnel. A flask 
containing AgNO^Aq is used as a receiver ; 
diluta HjtBOjAq is allowed to drop very slowly 
into the boiling liquid in the flask ; K,H distfla 
over with steam, and, reacting with the AgKO, 
in the receiver, produces AgN,; the operation 
is continued so long as a pp. is produced in the 
receiver. The AgN, is collected by the help of 
the pump, and well washed with cold wattt ; it . 
must not bo heated above 60^, else there is 
danger of a severe explosion. The AgK^ ia d^ 
•composed by boiling ^th dilute HCSAg, the die- 
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if fractionated, and the portion which 
over in the early stages is collected 
separately from the rest In this way a solution 
of N,H containing 2^ p.o. NyH is obtained. By 
repeatedly fractionating with great care, N^HAq 
containing over 90 p.o. is obtained ; and all 
water can be remoTe<^from this solution by fused 
CaCls (Gurtius a.Radenhau8en, «7.pr.(p] 43, 207). 
The process of fractionation is often attended 
with explosions. 

Properties and Eeactions. — A 27 p.o. solution 
of is a thickish liquid, which sinks in water ; ^ , 
it possesses an extremely offensive odour ; with 
NH, it gives white clouds. Pure NjH is a char, 
colourless, very foully smelling, liqui^ It boils 
at 87®. It is very explosive. When touched with 
a hot substance it explodes with violence : it also 
explodes when placed in a barometrio vacuum. 
The solution of N,H corrodes the skin and causes 
headache and giddina :s. NjHAq is a strong mo- 
noba8io<&bid^ it dissolves Fe, Zn, Cu, Al, and Mg 
with rapid ablution of H ; it appears to dissolve 
slightly Au and Ag. With AgNOsAqand HgNO,Aq 
whith pps. of AgN, and Hg]^, are obtained. The 
affinity of N,HAq is a little greater than that of 
acetic acid. The salts of N^H are also very ex- 
plosive, with the exception of those of the alkali 
and alkaline earth metals. 

The following salts are described by Gurtius 
(B. 23, 8032) : N(NH«), (NJ^a, N^Hg, NsAg; 
salts of Gn, Fe, and Na were also prepared. 

In connexion with N,H v. Mendelejefl, B. 
23, 3464. 

Nitrogen, iodides of. (lodamvnes.) Very 
explosive compounds containing N and I are 
obtained by rubbing 1 with cone. NH^jAq, by 
pouring an alcoholic solution of I into NHjAq 
or alcoholic NH,, by pouring NH, into alcoholic 
I, by pouring a solution of I in aqua regia into 
l^,Aq or NH^GlAq, by adding bleaching-powder 
solution (neutralised by acetic acid) to NH^IAq, 
by adding NHjAq to a mixed solution of HCl and 
HIO„ by the action of N chloride on EIAq, and by 
adding 1 and alcohol to * white precipitate.’ 
The products of these reactions ^re very dark- 
coloured powdery which explode, more or less 
readily and violently, by rubbing or striking. 
-A^lyses of these substances seemed to show 
that at least three different explosive compounds 
existed, via. NI,, 1«I,I, and N,H,I,( = NH,.NI,). 
For details and analyses v. Serullas, P. 17, 804 ; 
Millon, A. Oh, [2] 69, 78 ; Marchand, /. pr, 19, 1 ; 
Binean, A, Oh, [8] 15, 71 ; Gladstone, 0. J, 4, 84 ; 
7, 61; Bunsen, A. 84, 1 ; Stahlschmidt, P. 119, 
421 ; Champion a. Pellet, Bl. [2] 24, 447 ; 
Mallet, Am, 1, 4; Guyard, A, Oh, [6] 1, 858. 
Guthrie (0. J, [2] 1, 239), by adding I to cone. 
NH^NOjLq or (NHJsGOgAq containing KOH, ob- 
tained a brown -black liquid, which, he said, had 
the composition NH,LI {v,po8t), 

BMohig (A, 280, 212 ) has re-examizg^ the 
various methods of preparing and analj«jpg N 
iodides. According to B., three compounds exist, 
NH;I, and NHl,; but only Nl, and NH,! 
have been isolated by B. 

Taz-iODAMiifi Nl]^ NH^Ol and I in the r%iiO 
KH4G1;6I(1:14*24) were dissolved In KIAq, and 
KaOBLAq was added in the ratio NH 401 : 4 Na 0 H, 

2*99 parts NaOH for each part NH 4 OI used ; 
the black pp. which forms was ooUectM imme- 
df^y (with the help of a filter-pump) andc 


waAed 6>8 times with eold water, as rapidly at 
possible, then dissolved in HOlAq and an^seil 
Basohig (Ic.) expresses the reaction thua 
NH^ClAq 1 6IAq + 4NaOHAq 
= NI, -f NaGlAq + SNalAq + 4H,0. NI, is rapidly 
decomposed by water to NHI,. Mallet (Am, 1, 4) 
obtained NI, by triturating I with a large excess 
of the most cono. NH,Aq, keeping temperature at 
or beUw 0®, pouring off ^he liquid and tritura- 
ting with more Nl^q, repeating this several 
times^ then agitating 2 or 8 times in a cooled 
flask with absolute alcohol, then with dry ether, 
and allowing the ether to evaporate. NI, is a 
heavy, nearly black, powder. According to 
Ilaschig (Z.C.), the NI, prepared by the action of 
NH,Aq on I is much more explosive than the 
iodide formed by the action of NH^GlAq and 
NaOHAq on I. NIj dissolves in KOyAq, forming 
ICy. KOHAq, and NH,Aq (Millon, A. Oh. [2] 
69,78; Basohig, A. 230, 212); KSCyAq reacts 
similarly, producing ICy, HI, EOH, NH,, and 

H, S04 (R., I.C.). 

Di-ioDAMiNB NH^ Prepared similarly to 
NI3, using the materials in the ratio 
NH4ei:4I:3NaOH (Raschig, l.c,), Mailet {Am, 

I, 4) obtained this compound by tritprating I 
with not very cono. NH,Aq at the ordinary tem- 
perature, washing with water till NH, could not bo 
detected in the washings, keeping under water for 
three days, washing with alcohol and ether, and al- 
lowing to dry. Gladstone obtained NHI, by act- 
ing on an alcoholic solutjpn of 1 withNH, {C.J, 4, 
34 ; 7, 51) ; with H,S it gave HI and NH„ with 
SOjfAq the products were NH„ HI, and H,S04. 
Stahlschmidt obtained NHI, by adding alcoholic 
NH, to an alcoholic solution of I (P. 119, 421). 

Mono-iodamxnz NH,I. Raschig fA. 280, 
212) expected to obtain this compound by the 
reaction of NH^Cl and NaOH with I, using these 
materials in the ratio NH4Cl:2I:2NaOH; but the 
pp. was very quickly decomposed by water to 
NH,.NI,. Millon (.4. Ch. [2] 69, 78) gave the 
formula NH,! to the iodide prepared by him, 
and Marchand {J, pr, 19, 1) confirmed this com- 
position. Gnyard (A. Oh. [6] 1, 358) describes 
a light-brown explosive compound, decomposed 
by light, exploding ip contact with water, pre- 
pared by NH,Aq reacting with I in an iodide 
solution; to this compound he gives the formula 
NH,I; with an ammoniacal solution of a Gu salt 
it forms Gu2l3.2NH,I. 

Tbi-iod-diamine N,H,I,(«NH,.NI,). 0^ 

tained by mixing cold nearly saturated alcoholic 
solution of I and NH, ; decomposed by HGlAq 
giving NH, and IGl in the ratio 2NH,:8IG1. This 
compound seems to have been obtained by Basohig 
{A. 230, 212) by mixing NH4GlAq, I, and NaOHAq 
m thi ratio NH4Gl:2I:2NaQH, and washing the 
pp. with water. 

Qthbb ooupounds Of NXTBoaxK, lonntB, and 
HTnnoexH. (1) lodammomum iodide^ NH,I Js 
a mobile brownish-red liquid, formed by adding 
finely powdered I to saturated NH 4 NO,Aq of 
(NH 4 ),GO,Aq mixed with about | of an equU 
valent of KOH (Guthrie, 0. [2] 1, 289). 

Soluble alcohol, ether, OHOl,, 0^ and KIAq ; 
decomposes by heat, giving I and probably NHjft 
deoomposes in the sir to NH,and I ; water forma 
NH J, HI, and NHI, which explodca prodneing 
N, 1 , and H,0. According to Seamen ((7« M 
44, 188), this oomponnd ii formed by, tab* 
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ingm iiyl ^ KH., and absotbing the 
excess of NRt by standing near H2SO4. S. de- 
scribes the compound as a nearly black' liquid, 
S.G. 2*46 at 16®, solidifying at-2, decomposing 
slowly at 16®, quickly at 70®. 

p) Compounds of ammonia with iodine, 
m, N^.It obtained by the action of NH, on I at 
10® (Millon, A. Ch. [2] 69, 78) ; formed at 80® 
according to Basohig 241, 253). fi. CSR^)^! 
formed at 20® (Bineau, A. Ch. [8] 15, 71 ; Ba- 
B0hig,i.c.). 7.(NH,)J,formedat0® 5. (NJI,),!, 
formed at — 10® (B., l.c.). It is doubtful whether 
these bodies are true compounds or not. 

Nitrogen, oxides of. N forms five oxides: 
NjO, NO, NjOg, NOg, N2O5. NjOj, and are 
the anhydrides of HNOjand HNOj respectively; 
NO2 reacts with water to produce both HNO.^ 
and HNO, ; N3O is obtained by the dt^jomposi- 
tion of HNOAq, but the acid has not been ob- 
tained from the oxide ; NO is a neutral oxide. 
Whether N^Oj, exists in the'gaseous state is' not 
yet finally settled ; the other oxides, w;jth tho 
exception of N2O5, are gases under ordinary con- 
ditions. NO5J exhibits polymerism ; at low ^tem- 
perature ihe molecular weight corresponds *with 
the formula N2O4, and at higher temperatures 
with the formula NO2. Besides these five oxides, 
there is said to exist a pernitpc oxide NO, or 
N2O,. 

Nitbous oxide NjO. (Nitrog&n monoxide. 
Laughing gas.) Mol. w. 43*98. Melts at — 99®, 
and boUs at -92® (Will#, G. J. [2] 12, 21). S.O. 
1-627. S.G. liquid N^O -9766 at -5®, -937 at 
0®, *8964 at 10®, -8365 at 20® (Andr^off, A. Ch. 
[8] 66, 317; c/. Wills, G. N. 28, 170; Wroblewski, 
C. B. 97, 166 ; Oailletet a. Mathias, 0. E. 102, 
1202). V.D. 221. S.H.p. (equal wt. of HjO-l) 
16® to 207® = *22616 (Begnault, Acad. 26, 1), 26® 
to 103® = -2126, 27® to 206® « *2241 (Wiedemann, 

P. M. [6] 2, 81). 1-3106 at 0“. 1-27238 at 

S.H.v. 

100® (Clausius, Meehan. Wai'metheot'ie, i. 62). 
C.E. (22® to 98®) *0037067 (von Jolly, P. Jubclbd. 
82). S. 1*306 at 0®, 1*095 at 6®, *92 at 10®, 
*778 at 16®, *67 at 20® ; absorption-coefficient 
= 1*30621 - •046362i + *000aS43^« (Carius, A. 
94, 189). Absorption - coefficient in alcohol 
= 4*17806 - *069816^ + *000609/'^ (Carius, l.c.). 
H.F. [N^ 0] = - 17,740 ; [NO, N] = 3835 (Th. 2, 
198). For vapour-pressures from —25® to 40® 
V. Be^ault, J. 1863. 66. 

Nitrous oxide was discovered by Priestley in 
1776, and carefully studied by Davy. 

JS'ormation . — 1. By dissolving Zn in HNOjAq 
I (S.G. 1*2 diluted with an equal vol. of water). — 
2. By deoemposition of NHgOHAq by Agl^O,, 
Kt0,O4, <2o., V. HYDBobvLAifiNE, Reoctions, No. 1 
(vol. ii. p. 736). — 8. By tho gradual decomposi- 
tion of H,N,Oj^Aq {v. JSypomtrous acid, p, 669) i — 
4. By the action of SnCl, in HCl on ]^0,Aq or 
a nitrate.— 6. By passing NO through SO.jAq or 
an acid sulphite.— 6. By the action of HNO,Aq 
on Ou in presence of much Ou2NO, ; if NH4NO, 
is present, much N,0 and N, with little NO, are 
produced (Aowurth, 0. J. 28, 828). 

PrspasraUon, — l.PnreNH4NO,is slowly heated ' 
in a retort to a temperature at which gas begins 
to be jriTeik off. The gas flame is then lowered, 
and ine decompositioxi allowed to proceed : 
NH^O,i^N|0-f 2H,0» Jt is beat to make the 

yoii. 


KH4^0, by h|ptralising pure dilate HNO1A2 
with pure NH,Aq or (NH4)aOO,Aq, evaporating 
till the B.P. gets to 0. i20®.and a drop solidifies 
on a cold plate, allowing touool, and breaking up 
into small pieces. If the temperature rises 
above 260®, deoompositiem to N| O, and H^O 
may occur with explosive 'nolence ; in the change 
NH4NO;, =^,0 + 211,0 0.31,100 cals, are product, 
whereas the change NH4NO, = N,-i- 0 + 2H,O 
is accompanied by the production of 0. 48,700 
cals. {Th. 2, 205). To obviate explosions, Case- 
meuve {D. P. J. 267, 436) recommends to dry 
NHjNO, carefully over a low flame, to bring the 
salt while warm into a retort or flask, to heat 
with a veiy small flame which is gradually in- 
creased till decomposition begins, and then to 
withdraw tho flame. The gas is collected over 
hot water, brine, or Hg. If tho gafs is to be used 
as an anaesthetic, the greatest care should be 
taken that the NH4NO3 used is pure, apd espe- « 
cially that it is quite free from Nil ,01, else the 
N,0 may cont^iin 01 ; the gas should be passed 
through KOHAq and FeSO^Aq, to absorb tAces 
of Cl, NOjj, and NO. — 2. A mixture of 6 parts 
SnCl.„ 10 parts HClAq S.G. 1*21, and *9 parts 
HNOsAq S.G. 1*38, is heated to boiling, when 
pure N,0 is evolved in a regular stream *, any 
alteration in the proportions may cause explo- 
sions (Campari, C. O. 1888. 1569). 

Properties.— A colourless gas, with a slightly 
sweetish smell and taste. Supports combustion 
almost as well as 0. When breathed, N,0 pro- 
duces insensibility, which lasts for a short time 
only. It is often used as an aneusthetio in dental 
operations ; for this purpose it is usually much 
compressed in iron bottles. N^O is decomposed by 
heat, the decomposition being complete at 
c. 900®. H and NjO forms an explosive mixture ; 
most inflammable gases burn in N 2 O. NgO is 
liquefied at 0® by a pressure of 0. 30® atmos. ; the 
liquid occupies 0. of the volume of the gas 
(Faraday, A. 56, 167). Liquid N2O is colourless 
and very mobile ; a drop burns when let fall on 
tho skin ; on evaporation much cold is produced ; 
liquid NjO boilf in liquid CO*. Metals dropped 
into liquid N,0 generally hiss ffs hot iron does 
in water. Glowing C swims on the liquid and 
burns briskly. Hg sinks and freezes; S, I, P 
do not react. Water freeze^ when added to 
liquid NjO, but so sudden an evolution of vapour 
occurs that an explosion generally takes place 
(Faraday, A. 66, 167) ; nitric and sulphuric 
acids are frozen by liquid N^O ; alcohol, ether, 
and eSj mix, without freezing. By evaporating 
liquid NgO air-stream, Wills {C. J. [2] 12, 
21) obtained solid N^O in some quantity; the 
solid is a snow-like substance, more «oompact 
than solid CO,, ; when slightly warmed it melts, 
at 0. — 99®, and then boils, at c. — 92®, 

Jieactions. — 1. Decomposed by heat toN and 
O ; chaflge ia complete at c. 900® (Danger a. V. 
M.GJOI,* Pyrochefnische Untersuehungen [Bruns- 
wick, 1886], 65 ; cf. Berthelot, 0. B. 77, 1448).— 
2. Decomposed to N and 0, by electrio sj^ks. 
8. Passed over red-hot iron, FegO, and « are 
formed. — 4. Potassium or sodium bums in N,0 
setting free N. — 6. Mixed with hydrogWt or 
other combustible gas such as GO, PHg, H,8, or 
a hydrocarbon, and brought to a flame, comb^- 
tion ensues at the expense of the 0 of the N,0 
(tfKplosions occur wiih|I).— 6, Easil/y hwrnt sub- 
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$ta/nc€8t when inflamed and plunged into 
bum almost as rapidly as in 0 ; 6.g, 0, P, S) Nai 
Ac.— 7. Mixed with\ oxygen, and subjected to 
the electric discharge, NO, is formed.— 8. A solu- 
tion of N,0 in water is neutral to litmus ; N^O is, 
however, related to tl\e acid H^NjO,, as it is ob- 
tained by the decomposition of this acid in 
aqueous solution (u. Hyponitrous acid, p. 669). 
The hyponitrites may be regarded as compounas 
of the negative radicle N,0 with more positive 
oxides, e,g. Ag,0.N,0. 

References to older memoirs.— Gay-Lussao, * 

0, A» 68, 29; W. Henry, Annals of Phil.^24t, 
299, 844 ; Pleischl, S. 38, 461 ; Da^, Q. A. 6, 
106 ; Natterer, P. 62,133 ; Dumas, C. P. 27, 463. 

Nitrio oxidb no. (Nitrogen ^dioxide* 
Deutoxide of jiitrogen. Nitrous gas or air,) 
Mol. w. 29-97. V.D. 16 ; not changed from 
— 100® to 1200® (Daccomo a. V. Meyer, B. 20, 
1832 ; ^/anger a. Meyer, Pyrometrische Unter- 
wuchungen ^886] 66). S.H.p. (equal wt. of H,0 
- 11 13^ to 172® = -23173 (Begnauk, Acad. 26, 1) ; 
8.Br.v. (equal wt. of H,0^=l)*1652 (Clausius, 
Meehan, Wdrmetheorie, 1, 62). S. o. *05 at ordi- 
nary temp. S. (in alcohol) *309 at 2®, *282 at 
11-8®, *266 at 20® (Bunsen, Oasom, Methoden, 
r2nd ed.] 227). S. (in HoSO, S.G. 1-84) at 13° 
«8*6; S. (in H,SO.Aq S.G. 1*5) at 18° = 1*7 
(Lunge, B, 18, 1391). H.F. [N, 0]« -21,576; 
[N^O,0]- -26,410. 

NO is liquefied at the following temperatures 
and pressures (Olszewski, C, B. 100, 940) : — 

Pressure in atmos. 71*2 67*8 49-9 41 

Temperature . .-93*6® -97*6® -100*9® -106® 

Pressure in atmos. 81*6 20 10-6 6*4 

Temperature . .-110*9® -119® -129® -188® 

Pressure .... 1 atmo. 138 mm. 18 mm. 
Temperature . . —153-6® -167® —176-6®. 

The critical temp, is o. -93*6® according to 
Olszewski ; but according to Cailletet (O, R, 86, 
1016) NO is liquefied at -11® under a pressure 
of 104 atmos., but not at 8® even imder 270 atmos. 
pressure. NO solidifies at — lo7® (Olszewski, 

1. C.). 

NO was discovered by Priestley and called 
by him saltpetre-gas. 

Formation.— i. NO is probably formed in 
the first stages of those combustions in air 
whereby nitrites and nitrates are produced, e,g. 
in burning air with compressed 0, in slowly 
burning P, ether, &c., in air (v. Nitrogen, Reac- 
tions, No. 1; p. 668). NO is also probably 
formed when electric sparks are passed through 
a mixture of N and 0.— 2. By reducing HNO^Aq 
or HNOjAq ; e.g. by reaction with Cu, by passing 
in 8O2, by electrolysis, &o. (v. Nitric acid, Beae- 
tions, Nos. 8, 4, 6 ; p. 620).— 8. By reacting on 
KNO.withFeOljAq and HOlAq, or with FeS^iAq 
and H2S04Aq. 

Prwaration,^!. A quantity of HClAq is 
divided into 2 equal parts; one portion is con- 
verted into FeOl^Aq by dissolving iron wire in it 
until it is saturated ; the®two portions are then 
mixed and placed in a retort or flask, SNO, 
is added in quantity nearly equal to that of 
the Fe used, and the whole is warmed 
(6FeClAq + 8H01Aq+ 2KNO, 
-6FeOi;Aq+2E^+4H,0<f2NO). FeSO^^ 
imd HgSO^Aq may be substituted Iqt FcCI^a^ 


and HCL&q.--2. Ou cuttings are added to 
HNO,Aq, 8.G. 1*2, in a flask arranged so that it 
can be surrounded by cold water when desired ; 
action begins after a little and red fumes of ND, 
are evolved ; when the gas in the flask is quite 
colourless it is collected over cold water, or if 
required dry it is passed over solid dry EOH and 
then through cone. H^SO.. About 130 o.c. acid 
are used for 16 grams Or., The HNO,Aq used 
should not be more cone, than S.G. 1*2, and 
temperature must be kept as low as possible, 
else NjO and NjO, may be formed. If the action 
proceeds t&c some time the gas contains con- 
siderable quantities of N.p, as the reaction of 
Cu with much 0u(N03)2Aq in presence of HNO, 
produces this gas (Aoworth, 0. J. 28, 828). But 
with all mecautions, NO prepared by this method 
is always liable to contain N^O and N (v. Ao- 
worth, I.C.). Carius (A. 94, 138) says NO can 
be obtained pure by, passing the products of the 
reaction of Cu with Bn^OgAq into FeS04Aq, 
whichtabsorbs NO but not N,0 or N, and then 
gently warming the solution thus obtained. — 
3. E^mmerer (B. 18, 3064) recommends to fill a 
Wolff’s bottle with Cu turnings, acW enough 
cold saturated NaNO,Aq to fill the bottle J, and 
then allow cone. H3SO4 to drop in little by 
little.— 4. Thieln (A. 263, 246) prepares NO by 
adding cone. NaNO.^q (free from carbonate) to 
FeCl^ or FeS04 in HClAq.— 6. SO* is prepared 
by heating Ou with cone. H2SO4, and passed 
into slightly warmed HNOsAq S.G. 1*16 ; the 
issuing gas is passed through wash-bottles 
wherein excess of SO^ is absorbed 
(3SO, -I- 2HNO,Aq + = 3H2S04Aq + 2NO). 

Properties.— k colourless gas *, at groat pres- 
sure and very low temperature, a colourless 
liquid ; becomes solid at — 167°. As NO com- 
bines with 0 immediately on coming into con- 
tact with air, it cannot be determined whether 
pure NO is or is not tasteless and odourless. SI. 
sol. water, v. si. sol. H2SO4, less sol. H2S04Aq. 
NO does not change the colour of litmus. Sub- 
stances which produce much heat when burning, 
e.g. P and 0, continue to bum in NO if plunged 
into the gas when burning vigorously ; burning 
S or H, or a burnin^tapor, ceases to bum in NO. 
A mixture of NO and H is not explosive. NO is 
reduced to N^O by Zn, Fe, SO.^, &c. At a very 
high temperature, 0. 1700°, NO is decomposed 
to N and 0. 

The S.G. of NO has been determined from 
— 100® to 1200® (v. beginning of this article), for 
this temperature-interval the molecular formula 
is NO. 

NO is a neutral oxide. In the compound 
NO€l, formed by the uniqn of NO ^d 01, NO 
acts as the more positivlf radicle *, it also per- 
haps takes the part of the positive radicle in 
nifroBulphurio acid, which may be regarded as 
SO2.OH.ONO. 

Reaoi/ions.—l, Decomposed into N and 0 by 
heat, but only at a very high temperature; 
0. 1700®, according to Danger and V. Meyer 
(Pyroch^ische Untersuchungen, 66).— 2. Ske- 
, trie sparks produce N^O (whioh*then goes to N 
and 0) and 0 (Berthelot, Bl. [2] 26, 101).— 
8. Reduced to N^O by many east^ oxidised sub- 
stances, e.g. moist Mine or iron filings (NH, also 
is produced), stUphur dioeoUk and water (redno- 
ilons oqcura even in preseQce of 0 U is 
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Also present, v. Lnnge, 0, /. 47, 466), hot copper, 
<fco.— 4. Heated with potassium or sodium^ ELO or 
Na,0 and N are formed. 6. Passed over recL-iiot 
casrhan N and CO, are obtained.— 6. Mixed with 
hydrogen and inflamed, H^O and N are formed ; 
NHj is formed by passing a mixture of NO and 
H over spongy Pt (L. Wright, 0, J. 89, 357).— 
7. The copper-zinc couple acting on NO*in pre- 
sence of water procihces NH, (Gladstone a. 
Tribe, 0. J. 43, 341). — 8. Stannous chloride^ in 
presence of HClAq, produces NH,0H.HC1, N, 
and SnOl,; the action ceases at 100® (Divers a. * 
Haga, O, J. 47, 623).— 9. When*a flame is 
brought to a mixture of NO and carbon disuU 
phidCf COg, SOj, and N are produced very 
rapidly, and with a brilliant white flash. — 10. In 
contact with water in the dark slowlv produces 
HNOaAq, N, and a little N^O (Cooke, C. N. 68, 
116; c/. Bussell a. Lapraik, O. J. 32, 37). — 
11. Contact with cone, potash solution causes a 
slow formation of KNO^jAq, N^O, and N (Gay- 
Lussac, Gm, 2, 878 ; Bussell a. Lapral"’, 0. J, 
32, 36). — 12. With alkaline solution of pyro- 
gallol N,0 and N are formed (B. a. L., 1. a). — 

18. Bediibed to NHj, with separation of 1, by 
cone, hydriodic acid solution (Chapman, C. J, 
[2] 6, 166). — 14. An alkaline solution of stannous 
hydroxide (^K^SnO,) producos K^N^O.^ and 
K,SnOa (Divers a. Haga, O. J. 47, 361).— 16. Fer- 
rous hydroxide t in presence of much cone. 
KOHAq, reduces N^O to NH, (D. a, H., L c.). — 
16. Oxidised to HNOaA^ by an alkaline solution 
of potassium permanganate ^ with separation of 
Mn02.a;Ha0 (Wanklyn a. Cooper, P. M. [5] 6, 
288). — 17. Oxidised to NO^ and R^O, by nitric 
acid of S.G. > 1*16. — 18. With nitric acid in 
sulphuric acidf SOj.OH.ONO is produced.— 

19. With oxygen and water NO is wholly oxi- 
dised to HNOaAq (Lunge, C. J. 47, 466). — 

20. With oxygen and cone, sulphuric acid forms 
SOaOH.ONO (L., I.C.). 

Combinations. — 1. With oxygen to form NO.^ 
According to Lunge (0. J. 47, 465), NOj is the 
chief or only product when excess of O is used, 
but with excess of NO both NO, and N^O, are 
formed. — 2. With ferrous salts in solution, to 
form deep-brown coloured liquids. Gay (A. Ch. 
[6], 6, 146) finds that the quantity of NO ab- j 
sorbed is independent of the kind of ferrous 
salt used and of dilution. It is proportional 
to the quantity of Fo in solution, and varies 
with temperature and pressure. The relation 
between quantity of NO absorbed and pressure 
is a special one ; it resembles that which holds 
good in the solution of NH, by water. The 
solutions lose all NO tn vacuo, or by passing a 
stream of H into thism. The quantity o> NO 
absorbed at 8® and 7^0 mm. nearly agrees with 
the formula 2N0.8FeS04 ; between 8® and nearly 
26® the formula N0.2FeS04 approximately*ex- 
presses the quantity of NO absorbed; and at 
0. 26® the NO agrees with that required by 
N0.6FeS04. NO is also absorbed by chromous, 
stannous, s.ndmercu/rous salt solutions. — 8. With 
antimony chloride, to form N0.2SbGl3 ; also with 
aluminium, bislnuth, and ferric chloride (Beeson^ 
O. B. 108, 1012). — 4. NO combines with liquid 
N,04 to form N^O* (g. v.). 

Befersnees to older memoirs.— Gay-Lussac, 
A. Oh. rs] 28, 229; MiUon, Q. B. U, 908; 
Carius, 4* 94, 188, 


Nitbogbn TBioxiDB N3O4. (Nitrous anhy- 
dride. Nitrogen sesguvoMe) Mol. w. 76*9 (u. 
infra). .. I 

Formation.-— \. By passing NO into liquid 
N.^04 at c. 20°, more or loss pure liquid N-0, is 
formed (Dulong, A. Ch. 317 ; P^ligot, A. 39, 
327 ; Bamsay, G. J. 67, 690). According to 
Hasenbacn {J.pr. [2] 4, 1), N.Pa is produced by 
passing a mixture of NO and NO^ through a hot 
tube, and then into a vessel surrounded by a 
freezing mixture. Bamsay a. Cundall (C. J. 47, 

* 672) showed that no contraction occurs when NO* 
am? NO are mixed at the ordinary temperature. — 
2. By reacting on starch or As.p., with HNOaAq 
S.G. 1*3 lO 1’35 (Lunge, P.11, 1641 ; Steuhouso 
a. Grovqp, G. J. 31, 515).— 3. Fritzsche [J. pr. 22. 
14) gently warmed rod fuming HJ^Oj, condensed 
the vapour, again very gently warmed this 
liquid, and passed the vrpour into a strongly 
cooled receiver ; to 92 parts of the li^iiid thus 
obtained (chiefly N.j|0 4) he added 4i> pavt8 of cold 
water very sbwly, the liquid being kept very 
cold. Two layers of liquid were thus obtained ; 
the under was very deep blue, and was regarded 
by Fritzsche as fairly pure N.P3 ; the upper 
layer, which was grass-green, was a solution of 
N3O3 and NO3 in HNO^Aq. By placing both 
liquids in a retort kept at 0°, the lower layer 
boiled, and a pure indigo-blue liquid condensed 
in the very strongly cooled receiver ; this liquid 
consists chiefly of NgO^ according to Fritzsche, 
F. (2.C.) obtained a deep-blue liquid, containing, 
according to him, at least 93*4 p.o. NgO^, by dis- 
tilling a large quantity of nitric acid which had 
been used in a battery, condensing the distillate 
in a vessel surrounded by snow and CaOlj, and 
redistilling several times at the lowest possible 
temperature. — 4. By the reaction of 0 on excess 
of NO, considerable quantities of NjO, are pro- 
duced (Lnnge, C. J. 47, 466). — 6. By dropping 
water on to ‘chamber-crystals ’ (nitrosyl sulphate, 
SO,.OH.ONO) (Streiff, B, 6, 285). 

Preparation. — Pure N^Oa has not been ob- 
tained. 1. Ti^ gas obtained by reacting on 
starch or powaered AsDa witjji HNO^Aq S.G. 
1*35 is nearly pure N^O;,, according to Lunge 
(B. 11, 1229, 1641) ; the starch is made into a 
Rste with water, and the acid is added from a 
Topping funnel ; the flask Is gently warmed, 
and then plunged into cold water. Stenhouse a. 
Groves {G. J. 31,515) also recommend HNO;,Aq 
S.G. ; the reaction proceeds at 70° with produc- 
tion of nearly pure N.O.,. — 2. Pure NO is passed 
into cold liquid N O^. The product is not pure 
N.A (Bnimsay, G. J. 67, 591). But v. Lunge, 
S. anorg, Chem. 7, 209 [1894]. 

Properties. — The liquid obtained* by con- 
densing the gaseous product of the reaction 
between A83O3 and HNOaAq, S.G. 1*3, at 70®, 
passing the vapour of this liquid over P2O4, and 
condensing %gain, is deep blue ; it does not 
solidify at -90®; it is miscible with liquid 
NgO ; 0 passed into liquid NgOj, mixed with 
N.3O4, very slowly, if at all, combines with the 
NgOj ; liquid N.O, apl)ears to dissociate slightly 
to NO and NgO, at -90® (Bamsay, 0. J. 67, 
697). Gaines (C. N. 48, 97) says that NgO, 
liquefies at —14*4®. According to Geuther, 
liquid NgOg boils at 8*5®, and has the following 
8.G. 1*464 at -8®. 1*4666 at -4®. 1*461 at -1®. 
1*449 at 0®, 1*4486 at 1®, 1*447 at 2®. Birhaui 
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(C. 109, 63) says that N A soHdifies at - 82® ; 

Bamsay found the blue liquid to remain liquid 
at “90°. (Birhauajs liquid probably contained 
Nj,0„ as it was foriied by the action of 0 on 
excess of NO.^.) 

Molecular weight of nitrogen trioxide, — ^Eam- 
fay determined the ^lowering of the freezing- 
point of NjO^, aftex passing in NO and calculating 
the quantity of N^O, produced by the increase in 
wei£^t; his results, on the whole, are in favour 
of the formula N^Oj for the liquid compound. 
There has been much discussion as to the exist-* 
ence of this oxide in the state of gas. Some 
chemists deny the existence of a compound 
nNjOj, and say that the reactions o« this sup- 
posed compound are those of a mixture of NO 
and NOj (containing variable quantities of N.,04 
according to the temperature). As NO rapidly 
combines with 0, ajnixture of NO and NO^ 
would alfio surely combine with 0 ; but Ramsay 
a. Cundall Lave shown (C. J, 47, 187) that O 
acts very slowly on the blue liquid which, on the 
hypothesis of the non-existence of NjO^, is a mix- 
ture o( NO and N2O4 ; this 'result is confirmed by 
Bamsay's later observations (G, J. 67, 597), and 
also by observations made by Richardson (C. J, 
61, 897). Lunge has shown {D, P, J, 233, 03) 
that the gas from the blue liquid which has the 
empirical composition N^O, is not wholly trans- 
formed into NO* even in presence of 10 times as 
much 0 as is required on the assumption that 
the gas in question is a mixture of NO and 
N.2O4. Moreover, Ramsay a. Cundall (C. J. 47, 
672) showed that although no change in apx>car- 
ance or volume occurs when NO^ gas is mixed 
with NO, yet on lowering the temperature of the 
mixed gases, by HClAq and ice, a dark-blue 
liquid was formed (liquid NO is colourless, and 
liquid N-A is yellow-red). Again, Ramsay {C. J, 
67, 697) found that the blue liquid docs not 
freeze at -90°, but part of a mixture of NO and 
N2O4 would freeze at —10°, as this is about the 
freezing-point of N2O4. Some of the reactions of 
N2O, with alkalis, 1X2804, &o., are scarcely those 
of a mixture of two substances Reactionist 1, 
2, and 6). According to Gay-Lussac (O, A, 68, 
29) a mixture of excess of NO with O allowed to 
stand for a long time over KOHAq forms 
ENOyAq, and thq gases disappear in the ratio 
required to form NO,. 

As regards the existence of NjO, as a gas. 
Lunge's experiments show that the oxidation of 
the gas obtained by heating starch with HNOjAq 
S.G. 1'36 to NOgia not completed by a very largo 
excess of 0 (O. P. J. 233, 63 ; B, 12, 357). Now, as 
lounge has also shown (0. J. 47, 4G5), that NO.^is 
the sole product, or almost the sole product, of the 
action of excess of 0 on NO, and therefore as soon 
as 0 is added to NO there must be present a mix- 
ture of NO, NO- and 0, it is dilTicult to esfape 
the conclusion that the action of & lar^ excess 
of 0 on a mixture of NO and NO^ must result in 
the formation of much NO*; and that, there- 
lore, the gas obtained by HNOaAq acting on 
starch, contains N2O,, which is not oxidised by 
0 to NA* Bamsay a. Cundall (0. J, 47, -672) 
found that no contraction occurred on mixing 
NO, with NO ; if any NjO, were formed contrac- 
tion must have occurred. B. a. C. prepared a 
blue liquid having the composition NjOg (by 
fctiou of QNO,Af| on A8^0,),and d^termiuo^ th0 


Y.D. of the gas obtained by gently warming the 
liquid. The V.D. was 22*85 at 18*2® ; V.D. cor- 
responding to N,0, » 88. If the gas was sup- 
posed to be a mixture of NO, NOg, and NA 
(without any N2O4), there must have been pre- 
sent 17 63 p.o. NjO, to raise the S.G. of NO + NO, 
to 22*35; hence the maximum percentage of 
N2O3 ^as which could be present was 17*63 ; but 
as tlio gas certainly conj^^ained some N2O4, the 
percentage of N2O, gas must have been less 
than<^17'03. B. a. C. show that a mixture of 
NO, NO2, and N2O4, having the same percentage 
of N and O as N^O,, would have the V.D. 23*42 
under the conditions of their experiment, assum- 
ing a formula given by Willard Gibbs to be cor- 
rect; hence they conclude that the gas examined 
by them was more probably a mixture of NO, 
NO.>, ant N2O4, than a mixture of these gases 
with N2O,. R. a. C. also draw attption to the 
remarkable result of Lunge’s experiments, which 
he Las himself staled, that the dissociation of 
NaO, (gupposing it to exist as a gas) is almost 
independent of temperature. According to Luck 
{Fr, 8, 402) and Moser (W, 2, 189), the absorp- 
tion-spectrum of the gas supposed to be N2O, is 
identical with that of NO, (containing N2O4). 
On the question of the existence or non-exist- 
ence of gaseous N2O;,, besides the memoirs re- 
ferred to, V. Lunge, B. 11, 1232, 1641 ; 12, 367 ; 
16, 495 ; Witt, B, 12, 2188 ; Geuther, A. 246, 
96. 

Reactions, — 1. Dissolves in water at 0®, 
forming a blue liquid; on warming, NO is 
evolved andHNO^Aq remains; if the solutionis 
neutralised by alkali, a mixture of a nitrite 
(MNO2) and nitrate (MNO,) is obtained. Ac- 
cording to Fremy (0. B, 79, 61) addition of a 
little water causes evolution of pure NO, and 
HNO, is formed, but addition of much cold 
water produces a fairly stable solution, which 
may be kept unchanged for some days, and 
which slowly evolves NO and NgO, on warming. 
Addition of sand, powdered CaS04, or other 
indifferent substance, causes rapid decomposi- 
tion to HNO,Aq and NO. The solution is a 
strong reducer ; cold SO.^Aq forms various nitro- 
derivatives of S oxy-acids, warm SOgAq forms 
NO, N, NH,, and H2SO4 (F., Z.c.; cf, Reinsoh, 
J.'pr, 28, 399).— 2. Passed into alkali solution^ 
nitrite and nitrate are formed (cf. Nitrous acid 
and NUriteSt p. 567). Gay-Lussac (G. A. 68, 
29) says that KNO, is formed by allowing 0, 
mixed with a large excess of NO, to stand over 
KOHAq, and that the gases disappear in the 
ratio required to form NgO,. — 3. Decomposes 
urea evolving N.— 4. With bemenoid primary 
am%lo- com2)oundSf forn^s diazo- compounds 
(g. V. vol. i. p. 397). Wi<li paraffinoid anUdo- 
compounds^ the general result is to substitute OH 
for. NH, and evolve N. — 6. With cone, sulphuric 
acidf nitrosyl sulphate (SO,.OH.ONO) is formed. 
As NO, reacts with cone. H2SO4 to form 
SO2.OH.ONO and HNO„ and as NO passed 
into H2SO4 containing HNO, forms SO,.OH.ONO 
and HgO, it is sometimes argued that 
the reaction of N,0, with H,S04 is oadily 
^explained by the view that regards N,0g as a 
mixture of NO and NO, ; if this view ia held, 
then the two reactions 

(1) 2N0,+H2S04«B0«0H.0N0 + HN0,| 

(2) HNO,-l-2NO + 8H,S0i 
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s8B0g»0H.0K0 + 2H,0 must proceed simul- 
laneously and at equal rates, and the supposed 
mixture must never contain more N04han is 
shown by the ratio NO:NO.j, otherwise some NO 
would pass on unabsorbed. According to Lunge 
(/.c.) (confirmed by Groves, C. 8. Proc. 1, 24), 
NO only slowly converts H.^S04 containing 
HNO, into SO,.OH.ONO. 

Combinations . — According to Weber (P. 118, 
471) NgO, combines wuh SnOl4 and TiOl*, e.g. to 
form SnOl^-NaOj. • 

Nitboobn dioxide no,; and Tet^xidb 
N jO* (Nitrogen peroxide. Nitros9-nitric an- 
hydride). The mol. w. of the compound N^O^n 
varies with temperature; at low temperatures 
and small pressure (c. —12° at 115 mm.) the 
mol. w. is 91*86 = N^O^, and at moderately high 
temperatures (o. 160®) the mol. w. is 4lf03 -NOa 
(v. infra). N^O^ melts at — 10° (Deville a. Troost, 
O. R. 64, 267 ; Ramsay, G. J. 67, 600). Boils at 
21*64° (760 mm. ; Thorpe, 0. J. 37, 224). 3.G. 
(liquid) J = 1*4903 (Thorpe, l.c.). V.D. -12° 
and 116*4 mm. = 42*64 (Natanson, W. 27, 606) ; 
at 130° a. 718 mm. 23*26 (Richardson, C. L 61, 
397) ; at jf83° a. 760 mm. » 22*7 (Deville a. Troost, 
C. B. 64, 237); at 27® a. 16 to 35 mm. = 23*1 
(Troost, C. li. 86, 1306). S.H. (liquid) *4(> (Ram- 
say, C. J. 57 1 690) ; for S.H. at dilToront tempe- 
ratures V. Berthelot a. Ogier (A. Ch. [5] 30, 382). 
For heat of fusion v. Ramsay (l.c.). H.F. [N,0-] 
= - 2,006 ; [NO,OJ = 10,670 ; l^.O^Aq] = 6,760 
(Th. 2, 199). For elcctncal resistance of liquid 
N 3 O 4 V. Boguski (Z. P. G. 6, 69). For absorption- 
spectrum V. Kundt (P. 141, 167), Gernez (G. R. 
74, 466), Luck (Z. [2] 6, 287). For thermal ex- 
pansion v. Thorpe (0. J. 37, 224). 

Molecular weights of nitrogen peroxide. — The 
V.D. at low temperatures near the liquefying 
point corresponds with the formula N2O1, and 
the same formula expresses the molecular com- 
position at 0. 27® under a pressure of 16 to 36 
mm. ; when heated to c. 150® the V.D. shows that 
the molecular formula is NO,. Measurements of 
V.D. are given by Deville a. Troost (C. 11. 64, 
267) ; Troost (G. B. 86, 1395) ; Playfair a. Wank- 
lyn (0. J. 16, 166) ; E. a. L, Natanson (W. 27, 
606); Richardson (0. J. 61, 397). That the 
change in V.D. measures a process 01 dissociation 
from N2O4 to NO, has been shown by Natanson 
(Z.O.) ; Naumann (A. Suppl. 6, 206 ; B, 11, 2045) ; 
Balet (0. B. 67, 488). Ine amount of dissocia- 
tion is increased oy raising temperature or 
lowering pressure (y. especially Natanson, l.c.). 
Ramsay determined the lowering of the freezing 
point of acetic acid by dissolving N peroxide in 
ft (0. J. 68, 621), and also the lowering of f. p. of 
O4H5OI and OHOl, the peroxide (C, jf 67, 
690) ; both results tend to show that the mol. 
w. of the liquid compound is N,04. 

Formation,--!. By passing electric sparks 
through a mixture of 0 and N. — ^2. By bringing 
NO into contact with excess of air or 0. — 3. By 
heating Pb(NOa),. — 4. By the action of 
AgNO,+NO,01 (Exner, O. G. 1872, 273); but the 
existence of NO,Cl is denied by Williams (0. J. 
49, 226).— '6. According to Hasenbaoh (J. [2} 

4 , 1), by passing 0 into the liquid obtained by 
heating starch with HNO,Aq and condensing; but 
the observations of Ramsay a. Cundall (C, «r.47» 
187) show that 0 very slowly, if at all, combines 


withNsO,. — 6 . By the reaction botweenNOCl and 
KNO, (Girard a. Pabst, P/. [2] 80, 861). 

Preparation. — 1. A mixture of dry NO and 
about an equal volume of ^Iry 0 is passed over 
dry KOH, and then into a vessel cooled to —20® 5 
solid N2O4 is thus obtained (P^ligot, A. 9, 269 ; 
39, 327 ; cf. Dulong, G.A, 68, 63 ; aa. Lunge, C. J. 
47, 465).— Dry powdered Pb(NO,), is heated 
in a tube of hard glass, and* the gas is passed 
into a^ U tube cooled to 0. — 8° ; a stream of 
dry O is passed through the liquid in the U tube 
^for some time (P61igot, l.c. ; Thorpe, G, J. 37, 
224).— 3. By very gently heating AS2O, with 
HNOgAq S.G. 1*6 and a little cone. H2SO4, and 
passing 0 into the liquid thus obtained (cf, 
Ramsay a. Cundall, G. J. 47, 187, with Lunge, 
B. 11, 1641). — 4. By distilling fuming HNO., at 
a low temperature, and fractionating the distil- 
late in a stream of dry 0 (Fritzsche, J. pr. 22, 
21). Setlick (G. G. 188S. 461) has determined 
the yields of NC, obtained by thq^ various pro- 
cesses. 

Properties. - At temperatures below — 10® a 
white, crystalline (? prismatic), deliquescent 
solid; between —10' and 21*6® a liquid^ which 
is nearly colourless at —9°, yellow at 0°, and 
orange at 21° ; at temperatures above 21*6'*, a 
gas, the colour of which deepens from orange- 
yellow to nearly black as temperature rises. At 
c. 180°-200® decomposition to NO + 0 begins and 
is complete at c. 620® (Richardson, C.J’. 61,397 ; 
cf. Reactions^ No. 1). The colourless liquid is 
N2O4 ; as this dissociates into N02the colour be- 
comes deeper and deeper red (v. balet, C. B. 67, 
488 ; also v. supra). The gaseous compound at 
ordinary temperatures is a mixture of NO2 and 
N2O4 ; this gas is reddish-brown, has a pungent 
odour, is irrespirable, and stains the skin yellow. 
NO2 dissolves in cold water, forming HN02Aq 
and HNOjAq ; it is dissolved, apparently without 
change, by CHCl,, CuH^Cl, CS2 (Friedburg, C. N, 
47, 52), and CgH^N02. As solution of NO2 in 
HNO3 docs not show the absorption-lines of 
gaseous and liquid NnOzn it is probable that the 
solution in HUp, contains a compound or com- 
pounds of the two substances (gernez, C. B. 74, 
465). NO* probably combines with NO at low 
temperatures to form N2O2 (cf. Gombinations, 
No. 1). 

NO2 is an acidic oxide, inasmuch as it reacts 
with ^0 to form HN02Aq and HNOjAq ; because 
of this reaction it may be looked on as nitroso- 
nitrio anliydride, or perhaps better (as there i 
no nitroso-nitrio acid) as a mixed anhydrida 
There are no salts corresponding with NO^ 
Numerous nitro- compounds are known, obtained 
by substituting the monovalent radicle NO* for 
H. 

Beactums. — 1. Heat dissociates N*04to2NO* 
(v, beginning of this article). At 0. 180° a. 765 
mnf. decomposition to NO + 0 begins ; at 0. 400® 
about 83 p.ot of the NO* is decomposed, ate. 500® 
60 p.o? is decomposed, and at o. 620® the chahgo 
is complete; on cooling, the NO*fO recombina 
to form NO* (Richardson, 0. J. 61, 89^.— 
2. Electric sparks are said to decompose NO, to 
N and 0; according to Richardson (C. J. fit, 
402) a very small quantity of a white solid is 
produced. — 8. NO* dissolves in water; added to 
a little ice-cold H*0 a green solution is obtaihed,, 
lyhich becomes blue on dilution, and then colour- 
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IcQB ; the solution gives the reactions of HKO, 
and HNO,. On warming NO^Aq, or on adding 
NO, to hot water, NO is evolved and HNOgAq 
remains (3NO, + ^20 + Aq = 2HNO,Aq + NO). 
The cold colourless sdlution of NO, in water may 
be raised to the boiling-point without a complete 
decompositioufof the ^jENO^Aq to HNO^Aq and 
NO ; addition of Ft wire or powderec^^lass, &o., 
causes decomposition of NO^Aq with evolution 
of NO. NO,Aq decomposes HIAq and iodides in 
solution with separation of I ; it also deoudises 
KMnO^Aq.— 4. With aqueous solution of an 
alkali NO, produces a nitrite and a nitrate. — 

6. Sulphydric acid in solution absorbs NO,, 
evolving NH, and depositing S. y' ^^2 
passed into cone, sulphuric acid forms HNO, 
and nitrosyl sulphate (lead-chamber #rystals, 
SO2.OH.ONOl ,(0. Lunge, D. P. J. 233, 65).— 

7. NO, dissolves in very cone, nitric acid^ form- 
ing a yellow liquid, which is probably not merely 

r a solution* of JiO, in HNO,, inasmuch as it does 
not show the absorption-lines of gaseous or 
liquid N2O4, whereas a solution in OS., does show 
these lines (v. Gernez, G. p. 71, 465).— 8. NO, 
reacts *vith many carbon compounds replacing 
H by NO,; \sdth alcoholic iodides it usually pro- 
duces nitrates of the alcoholic radicle, e.q, 
C.2HJ.HN.A = C2H,NO,-»-NO-f I.-9. With cold 
boron chloride^ ciystals BCI3.NOCI are formed 
(Geuther, J, pr. [2J 8, 854).— 10. Carboti mon- 
oxide is said to be partly oxidised to CO.^, while 
part of the CO combines with NO.,.— 11. When 
NO, is mixed with hydrogen^ and the mixed gases 
are passed over spongy Ft, H.,0 and NH, are 
formed. — 12. Ordinary combustibles are extin- 
guished in NO,; but strongly hnrmng phosphorus 
and carbon continue to burn.— 13. Many metals 
decompose NO,, forming oxides and N ; Fe, Cu, 
(&c., at a red heat, E and Na at the ordinary 
temperature. — 14. Liquid NjO, reacts with mer- 
cury to form HgNOj, and NO without any nitrile; I 
the equation 2N204-f2Hg = 2HgN03 + 2N0 is 
almost realised quantitatively (Divers a. Shi- 
raidzu, C. J. 47, 630). With silvert liquid NjO, 
forms AgNO,; copper probably fqjrras Cu,(N03), 
(D. a. S., Z.c.).-i;15. Liquid N.,04 reacts with 
liquid sulphur dioxide to form (N02)2.S.,04 (De la 
Provostaye, A, Ch. [3] 73, 3C2).-16. With sul- 
phuric anhydride^ NO, gas forms 
NO,.SA.O.NO, (Weber, P. 123, 387). 

Combinations. — 1. With nitric oxide, at low 
temperatures, to form'u. blue liquid whicli is chiefly 
N,0, (Dulong, A. Ch. 2, 317 ; Feligot, A. 39, 327 ; 
Fiamsay,C. J. 67,590; Eichardson, 0. J. 51,397). 
Ramsay a. Cundall (C. J. 47, 672) found that no 
contraction occurs when dry NO, and NO are 
mixed at the ordinary temperature. According to 
HasenbacTi (J. pr. [2] 4, 1), N-^O, is fprmed by 
passing NO and NO, through a hot tube, and 
then into a well-cooled receiver. — 2. With chlorine, 
and bromine, to form NO-^Ol, and NOJPr, Te- 
spectively (Gay-Lussac, A. Ch. [8] 28, 203 : Lan- 
dolt, A, 116, 177 ; but denied by Williams, C. J. 
49, 226). — 8. With aniimonic chloride, to form 
3SbCl,.N,04; obtained by heating in a sealed 
tube at 100” (Besson. O. 108, 1012).-4. ^0, 
also oombines with the chlorides of aluminium, 
antimony (SbOl,), bismuth, and iron ; the com- 
pounds are decomposed by water, and also by a 
|(entle heat (B., Z.c.). — 6. With phosphorus penta- 
fluoride, to form crystals of NO^P^aS 


easily decomposed (Tassd, 0. R. 110, 1264).^ 
6. Wiin magnesium hydrogen phospluiUi to form 
! 2MgHPO4.NO, (Luck, Fr. 1874. 266).— 7. With 
amylmxe (and some other hydrocarbons) to form 
O^H.^INO,),. 

Cc nstitution of N.2O4. — From the reactions of 
liquid N2O4 with Ilg and Ag, whereby HgNO,, or 
AgNO,, and NO are produced, Divers a. Shimidzu 
conclude that N2O4 is best represented as NO.NO, 
(C. J. 47, 630). This formula is in keeping with 
the rt action AgO.NO + NO.3CI =■ AgCl + NO.ONO, 
(Exntr, G. C. 1872, 273) ; this argument, how- 
ever, aHsui^es AgNO, to have the structure 
AgO.NO {v. Nitrites, p. 667) ; it also assumes 
the existence of NO.A. The formation of 
nitrosyl sulphate by the reaction of N,04 with 
II3SO4 is also in keeping with the formula 
NO.NO, ;t NO.NO, + H,S04 = NO.HSO4 + HNO,. 
Also, if nitrous acid is assumed to be HO.NO, then 
the formation of this acid and HNO, by the re- 
action of N.2O4 with water points to the formula 
NO.ONO, (N0.0N0.3+HP-N0.0H4 HO.NO2). 
The fofmation of diazo-benzene nitrate by the 
reaction of N2O4 with amido-benzene is in 
keeping with the formula NO.ONO,; thus 
C3H3.NH, -f NO.ONO, = N0.2.0.N:N.C,H3 + H,0. 
The formation of by the reaction of 

N2O4 with C.^HJ is best expressed by writing 
N-A as NO.ONO, 

CAI -f NO.ONO, = 0,H3.0N0,-f I + NO). The 
act that C3H,o(NO,)a when reduced by Sn and 
HGlAq yields NH4Ci and not an NH, compound, 
induced V. Meyer (A. 171, 6) to assign to N,04 
the formula NO.O,.NO, and to write O4H,, (NO,), 
as C^H,o(ONO) 2; because had the 0 been in direct 
union with N, an NH, compound would have 
been formed on reduction. N2O4 is dissociated by 
heat to 2NO, ; this reaction seems to point to 
the constitution 0.,N.NO„orperhaps toNO.O^NO. 
Whichever formula is adopted, the reactions of 
N2O4 make it evident that some substances sepa- 
rate the group NO,, and others the group ONO, 
and that the way in which the molecule N2O4 
splits up depends largely on the conditions of the 
reaction. 

Nitrookn pentoxidb NjO, (Nitric anhy- 
dride). Mol. w. uncertain, as compound has not 
been gasified. 

Formation.—!. By passing Cl over AgNO. 
(2AgNO, + Cl, = 2 AgCl + N.2O4 + 0).— 2. By dehy- 
drating cone. HNO, by F,0, (2HN0, + F,0, 
«=:2HF03 + N.205). — 3. By the reaction of N0,C1 
on AgNO, at 60° -70° (AgN0, + N0,01- 
AgCl + N2O, ; Odet a. Vignon, C, R. 69, 1142 ; 
70, 96 ; but the existence of NO., Cl is very doubt- 
ful, V. Williams, 0. J, 49, 226). 

Prej^aration . — 1. Ferfeotly dry AgNO, is 
placdd in a dry U tube, wl^on is connected by a 
glass tube, without corks or caoutohonc, with 
another dry (J tube having a small reservoir at 
the bottom; the U tube containing AgNO, is 
immersed in a water-bath, and the other U tube 
is surrounded by ice and salt; a very slow 
stream of dry 00, is passed through the appa- 
ratus, the AgNO, being kept at 0. 180° (to expel 
every trace of moisture) ; a very slow stream of 
Cry Cl is then passed from a gasnolder (the Cl 
being stored over cone. H,S04, and driven out 
by the inlet of H,S04), the AgNO, being heated 
to 96°, and the temperature then lowered to 
68 °-68°. After a time ozystali of NA appeal 



imiioam 


in the cooled U iube, while a little liquid (N^Of 
or ’Sfit) ooUeote in the small reservoir. Not 
more than 8 to 4 litres 01 should pasr. in 24 
hours. To transfer the N3O5 to another vessel, 
the 01 is replaced by a current of dry C02» the U 
tube is connected by a glass tube with the vessel, 
which is immersed in a freezing mixture, the (J 
tube is removed from its freezing mixture, and 
the is poured into the vessel (Peville, 

A, Ch, ra] 28, 241).— a Very cone. HNO3 is sur- 
rounded by ice and salt, rather more P-^O. than 
the wt. of HNO3 is added little by little, so that 
the temperature does not rise above 0°, the thick 
mass is brought into a wide retort and distilled 
at as low a temperature and as slowly as pos- 
sible, the retort being cooled if the liquid froths ; 
pure N3O4 condenses in the cooled receiver, but 
towards the end of the reaction liquid 5^305.1130 
is formed (Berthelot, Dl. [2] 21, 63 ; a modifica- 
tion of the process given by Weber, J. pr. [2] 6, 
842). About 80 grama N3O are obtained from 
160 gr. HNOj. 

Properties and Peactiona,— Very h strous, 
translucent, rhombic prisms ; melts 0. 80^, with 
partial decomposition to N2O4 and O, and boils 
between l6® and 60°. N^O., should be kept in 
stoppered bottles over H^SO^. At c. 16° the 
crystals become yellowish, but are colourless 
when kept in a freezing mixt..re (Weber, Z.c.). 
S.G. 0. 1*64. H.F. [N*,0*] = - 31,600 (Berthelot, 
A. C/i. [5] 6,146); [N*,0»,Aq] = 29,820 (2%. 2. 
199), N3O5 decomposes slowly when kept, rapidly 
in sunlight, giving and 0 (Berthelot, BL 
[2] 21, 63). Burning P bums brightly in slightly- 
warmed NjO^; 0 bums in the vapour of N^O^, 
but not in the solid or liquid compound ; K burns 
brightly, but most of the metals are without action 
on N2O5; with S there is formed (NO-JaSaO^ 

g V^eber, l.c>). N^Oa reacts with water to form 
NOj. With cone. HNO,, it produces H3N4O,, 
( « 2N2O5.H3O, or N20a.2HN03 ; v. Dinitric acid^ 
under Niteio acid, p. 620). The reactions of 
N,Oa point to the constitution NO2.O.NO2. 

Pernitbio oxide NO3 or NaGg. According to 
Hautefeuille a. Chappuis (C. if. 92, 80, 134 ; 94, 
1111, 1306), a very unstable compound of this 
composition is obtained by the action of the 
silent electric discharge on a mixture of N and 
0 at a low temperature. When a certain quan- 
tity is formed, the substance begins to decom- 
pose to NO2 and O. Berthelot (Bl, [2] 35, 227) 
says that the compound is obtained by the ac- 
tion of the induction discharge on a mixture of 
0 and NO,. The compound is described as a 
liquid which does not solidify in a freezing 
mixture of ice and salt, and is extremely un- 
stable, decomposing to NO2 and 0. 

Nitrogen, oxyacids of. The only oxacids 
of N which have beeh isolated are nitric (HNO,) 
and dinitric (H^N^O,,) ; nitrous acid (HNO2) and 
hyponitrous acid (H^iOs) are known in aqubous 
solution. Nitric and dinitric acids are described 
under the heading Nitbxo acid (p. 617). The 
present article contains descriptions of nitrous 
and hyponitrous acids and their salts. 

Nitrous acid and Nitritbb; HNOsAq and 
Nitrites are usually, if not always, ac- 
companied by nitrates in nature. Nitrites are 

S resent ini he atmosphere ; Warington (O. /. 
9, 829) has shown that when distilled water is 
exposed to the air it soon gives the reactions of 
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nitrites. Small quantities of nitrites are present 
in many river and well waters (o. Wanngton, 
C. /. 66, 687 ; Munro, 0. /. 49, 683). The juices 
of many plants contain ni| ites (Genadius, Am. 
Ch, 6, 7). Nitrites are sometimes, but not gene- 
rally, found in saliva (Wurster, B, 22, 1901). 
Nitrites are formed in the soil oxidation of 
various nitrogenous compounds (v. Nxtbifioa- 
TiON, p. 65fl). NaNOj is formed by exposing Pt 
black to air and NaOHAq (Loew, B, 23, 1448). 
NH4NO2 is produced by passing 0 and air over 
Pt black at 180°-300° (HoBva, Bl. [8] 2, 784). 
^NH4N02 is also produced by burning H in air 
(St-uve, J. 1870. 199, 209 ; Schonbein, J. 1862. 
94; Zoller a. Grete, B, 10, 2146); and also 
during the slow combustion in air of P or ether 
(Berthe^ A. Ch. [6] 12, 440 ; C. B. 108, 543 ; 
Kolbe, A. 119, 176 ; Ilosva, Bl. [3] 2, 784). It 
was formerly stated that NH4NO2 is formed by 
the direct union of N ant’ HjO (by evaporating 
H2O in air), but this has been disproved (Carius, 
A. 174, 31 ; Weith a. Weber, B. 7* 1745) ; Ber- 
thelot, however, asserts that NH4NO2 is pro- 
duced by subjecting H2O and pure N the 
action of a very powerful induction-coil (Bl. [2] 
27, 338). NH4NO2 is also formed by the oxida- 
tion of NHj by ozone (Carius, l.c. ; Goppelsrfider, 
J. pr. [2] 4, 139, 383). Fe nitrite is said to be 
formed by passing air over reduced Fo at 190°- 
250° (Ilosva, Bl. [.3] 2, 734). Alkali nitrites are 
formed, along with nitrates, by the reaction of 
N3O3 on alkali solutions {v. Nitrogen trioxide ; 
Ecactions, No. 2, p. 564). Nitrous acid, along 
with HNOa, is producea by the action of cold 
water on NaO, (v. Nitrogen trioxide ; Reactions^ 
No. 1, p. 564). Nitrites are also formed by the 
reduction of nitrates ; e.g. by heating KNO„ 0 
is evolved and KNOj remains; or by the action 
of amalgamated Zn on KNOaAq, ENOsAq is pro- 
duced. 

The normal nitrites have the composition 
M^NOj and M“(N02)2 ; several basic nitrites are 
known. Most of the normal nitrites are soluble 
in water and alcohol ; AgN02 is one of the least 
soluble nitrite^ from it most of the other nitrites 
may be obtailied. Nitrites are decomposed by 
heat, evolving NO or NO2, ancf leaving metallic 
oxide or metal ; solutions of nitrites are decom- 
posed by boiling, generally with evolution of NO 
and formation of nitrates. Nitrites in solution 
are decomposed by dilute HjSOaAq, giving 
HNO-^Aq, which soon decomposes to HNO,Aq 
and NO. Acidulated solutions of nitrites reduce 
EMn04Aq, K^CraOjAq, HjSAq, (fee.; they ppt. 
Au from AuClaAq, and Hg from mercurous solu- 
tions. These solutions decompose EIAq with 
separation of I, and give a brown colour with 
FeS04Aq ; these reactions serve to distinguish 
nitrites from nitrates. (For details regarding 
the detection and estimation of nitrites, a mawual 
of Analysis must be consulted.) Nitrites may 
be regarded either as MO.NO or as M.NO,; 
Divei% (0. J. 47, 226) endeavours to show that 
the second view is preferable. 

Nitrous acid BNO.ik(i. This acid is known 
only in aqueous solution; and it is doubtful 
whether HN02Aq has been obtained free from 
HNO,Aq. Fremy (0. B. 79, 61) says that a 
solution of NjOa in a considerable quanti^ of 
cold water may be kept for some days without 
change, and that on boiling NO and N^Oi are 
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eTolved. The solution veiy probably confains 
HNO2, but whether it is free from HNO, or not is 
nndeoidcd. This solution acts as a strong reducer. 
Thomson gives thcK^ thermal data [N’,0’,Aq] 
--6,820; [H,N,0«,iq] = 80,770; [2N0,0,Aq] 
-86,880 ; [H,N0,0,Aq]- 62,345 (Th. 2, 199). 

Nitrites M^NOg end M**(N02)2; also basic 
salts, and !cM.p,.i/N/)a. The 

nitrites have been examined chiefly by Fischer 
(P. 74, 116), Lenz (P. 118, 282), Hampe (A, 125, 
296), Stromeyer (i. 96, 230), Lang (/. pr. 86, 
299). 

Amrnovdum nitrite NH^NO,. A crystalline 
mass, decomposed by heat to N and *1(0. 
Nitbooen, Preparation^ No. 2, p. 6|7). Ob- 
tained by decomposing NH^ClAq by AgNO^Aq. 
Berthelot {Bl. [2] 21, 65) says this salt is*Jormcd, 
along with N, by the action of dry NHj on NO 
and 0. It was formerly stated that NH^NO.^ is pro- 
duced by qvaporating^ater in air free from NH,, 
•but this Hvast disproved by Carius {A, 174, 31) 
and by Weith a. Weber (B, 7, 1746). According 
to Berthelot (BL [2] 27, 238) NM.NO* is pro- 
duced by the action of a porerful induction-coil 
on a nlixturo of E^O and pure N. NH^NO, is 
also formed by oxidising NHsAq by ozone (Carius, 
Z.C. ; GoppebrSder, J. pr. [2] 4, 139, 383) ; and 
also, along with ozone and HjO,^ by burning H 
in air (Struve, J, 1870. 199, 209; Zdller a. Greta, 
P. 10, 2145). 

Barium nitrite Ba(NO.j2-H20 (Fischer). 

Cadmium nitrite Cd(N0j2.H20 (Hampe ; 

Lang)* 

Calcium nitrite 0a(N0j2.H20 (Fischer ; 
Hampe; Lang). 

Cobalt nitrite. This salt is not known, but 
several double salts of Oo(NOj2 have been 
isolated. 

Cohalt-potassium nitrite 
2Co(N0g)3.6KN02.a;H.20 (a; varies from 0 to 1, 3, 
and 4). Prepared by mixing KNO^q and 
Co(NO,)2Aq, or OoCljAq, adding excess of acetic 
acid, washing the pp. with E acetate solution, 
and then with 80 p.c. alcohol, and drying below 
100°, A bright-yellow powder, ^consisting of 
small 4-Bided pricms ; very slightly sol. water, 
insoL alcohol or ether. At 200° gives NO.^, Co^Oj, 
and ENO, (Fischer, P. 67, 245; Saint-Evre, 
/.pr. 54, 85 ; 58,185; Braun, Pr. 6, 42 ; 7,313; , 
Stromeyer, A. 96, 2lJ0; Erdmann, J. pr. 97, 385; i 
Sadtler, Am. S. [2] 49, 189). Various other 
Go-E nitrites are foAned under different con- 
ditions of concentration and acidiflcation (v. 
especially Sadtler, l.c.). If Ca salts are present 
a triple nitrite of Co, Ca, and E is ppd. (Erd- 
mann, I.C.), A triple nitrite of Co, Pb, and E is 
described by Stromeyer (l.c.), Erdmann (l.c.) 
also describes a compound of Co(N02)„ KNO2, 
and NH,. 

Cohalt-casium nitrite - , 

Go(NOl.8CsNO-.Hp (Bosenbladt, i}. 19,di531). ; 

Cohalt-sodium nitrites • ' 

20o(NOo),.4NaN02.H,0 and 
9Com63r6NaN03.H,0 (Sadtler, l.c.). 

Copper nitrites, basic salts (Hampe ; van der 
Heulen, B. 12,768). 

Lead nitrites. These salts were examined 
by Proust, Chevreul (O. A, 46, 176), and Ber- 
aeUus (G. A. 40, 194; 46, 156). P41igot (A. 89, 
888) revised and classified the work ; Bromeis 
(4. 72, 88), von Lorenz (W. A, B. [2nd part] 84 i 


1183), and Meissner (/. [2] 8, 26), mcrd re- 

cently have examined these sidts. The lead 
nitrites •are all basic salts; many seem best 
looked on as compounds of basic nitrites with 
basic nitrates. They are obtained by digesting 
Pb(N03)2Aq with Pb ; von Lorenz says that 14 
different salts are thus obtained. 

Magnesium nitrite Mg(NO-)*.8BLO (Lang); 
Mg(N0a3.2R,0 (Hampe)., 

Mercuric nitrite Hg(Nfy2.2HgO.HgO (Lang). 

Nifkel nitrite Ni(NO J, (Lang). The double 
salts, Ni(NO.,).j.4ENO,; 

Ni(N03),.2EN03.Ba(N0,), ; Ni(NOJ,.2Ba(NO.J, ; 
Ni(NO.j2.Ca(NOj2.2ENOj have been isolated 
(Erdmann, J.pr. 97, 385). 

Platino-nitrites v. Platinum, vol. iv. 

Potassium nitrite ENO,,. Colourless, micro- 
scopic, pi'smatic crystals (according to Lang, 
J. pr. 86, 295, the crystals are 2EN02.Hj0) ; 
very sol. water, insol. absolute alcohol. ^O^q 
with H2SO4 evolves* NO, and forms ENO^Aq. 
ENO2 is prepared by passing into cold EOHAq 
the ga^hbtained by heating starch with HNO^Aq 
S.G. 1*35, evaporating till crystallisation begins, 
pouriiig off from the crystals of ENC^, adding 
dilute acetic acid and 2 vols. alcohol, separating 
the lower layer which forma and evaporating it 
(Fischer). Stahlschmidt (P. 128, 466) reduces 
ENOjAq by Zn ^n presence of NHjAq. Erd- 
mann (/. 1866. 154) reduces ENO, by fusion 
with Fe, and crystallises from water. 

Double salts of ENO^ with the nitrites 
Ba, Cd, Ca,Co, Cu,Pb, Mg,Hg,Ni, Pd, Ag, Sr, and 
Zn are described by Hampe, Lang, and Fischer. 

Silver nitrite AgNO^. Obtained by adding 
AgNOyAq to the solution produced by passing 
into EOHAq the gas formed by heating starch 
with HNOgAq S.G. 1*35, after neutralising this 
solution by acetic acid. Small white crystals. 
Dissolves in 300 pts. water at ordinary tempera- 
tures, easily in boiling water. The decomposi- 
tion of AgNO.^ by heat has been examined by 
Divers a, Shimidzu (C. J. 47, 630). Treated 
with H.S, AgNO^ yields Ag^S, S,*NO, NH3, and 
NHjOH (Divers a. Haga, C, J. 61, 48). 

Sodium nitrite NaN02. A, crystalline sal^ 
prepared similarly torENOg. Etard (Bl. [2] 27, 
434) recommends to fuse NaNO, with an equi- 
valent quantity of E^SO,, and to extract with 
alcohol. 

Strontium nitrite Sr(N0.2)2 (Hampe). 

Zinc nitrite Zn(N02)2.3HG (Lang ; Hampe). 

Hyponitkous acid and Hyponitrites ; 
HjNjOgAq and Mj^N^O.^. Hyponitrites were first 
obtained by Divers in 1871, by reducing nitrates 
by Na-amalgam (Pr. 19, 426). The salts were 
examined by Zorn (B. 10, 1306 ; 11, 1630, 2217 ; 
12, 1509; 15, 1007, 1258) > van der Plaats (B. 
10, 1507) ; Menke, (0. J. 88, 401) ; Berthelot a. 
Ogiej: iC. B. 96, 30, 84). In 1884 Divers and 
Haga (C. J. 45, 78) showed that the silver salt 
is nAgNO. The investigation has been con- 
tinued by Divers and Haga iO. J. 47, 864 ; 55, 
760), Dunstan and Dymond (C. J. 51, 646), and 
Berthelot and Maquenne (0, B. 108, 1286, 
1803). , 

• Zorn prepared ethyl hyponitnte and deter- 
mined its molecular formula (from y.D.) to be 
(C2H3)2N202 ; hence the formula for the salts is 
better written M^,Og than MNO. 

Hyponitrites are produced (1) redocing 



SriTROOBN. 


6t nitrites In solution by Ka-amalgam 
(Divers); (2) by electrolysing nitrite solution, 
using Hg as negative electrode (Zorn ; Diners a« 
Haga) ; (8) by the reaction of Fe(OH), on alka- 
line nitnte solution, or on KO in presence of 
i^ali (Zorn; Dunstan a. Dymond); (4) by 
decomposing ozyamidosulphonates [salts of 
KH(SO^).OH] by alkali (Divers). ^ 

Bilver hyponitrite {Nitfpsyl mver). 

Preparation, — 1. Na-amalgam is added ^ to 
ENO,Aq in the ratio KNO,:4Na, the liquid being 
kept cold. When evolution of gas ceases the 
solution is neutralised by acetic acid,«.nd AgNOj 
is added ; the pp. is washed in the dark with 
cold water, dissolved in cold dilute HNOjAq, 
and reppd. by Na-^CO^Aq; the pp. is thoroughly 
washed in the dark and dried in vacuo over 
H2SO4 (Divers, Pr. 19, 425 ; D. a. Haga, C. 
J. 45, 78).— 2. Zorn (B. 12, 1509) reduces 
Ba{NO.Ja by Na*amalgam, and ppts. by AgNOgAq ; 
the pp. of AgaNaOj thus obtained is pure. The 
Ba(NOa)a is obtained by boiling Ba(N03)jAq with 
Pb, prepared by ppg* dilute Pb acetate solution 
by Zn ; the boiling is continued till all the Pb is 
changed t® PbO ; the PbO in solution is removed 
by COj, and the last traces by ; the filtrate is 
evaporated to a thick oil, which cools to a mass 
of Ba(NOj2 ; the salt is obtained^ure by crystal- 
lising from 80 p.o. alcohol. For preparing large 
quantities of AgaNjOa, Zorn (l.c.) places the 
Na-amalgam, in large pieces, in the middle bulb 
of a Kipp’s apparatus, the Ba(NO-)2Aq being in 
the lower bulb, and the upper ho half-fills with 
^ distilled water. By regulating the stopcocks^ so 
that a slow stream of gas escapes, the reduction 
proceeds satisfactorily.— 3. Pure FeS04Aq is 
mixed with enough milk of lime to ppt. the Fo 
as Fo(OH)j ; NaNOjjAq is added (1 part NaNO^ to 
10 parts FeS04), and the apparatus is kept cold. 
When the reaction is finished the solution is 
ppd. by AgNOjAq (Zom, B. 16, 1268; c/. 
Dunstan a. Dymond, O. J, 61, 646). 

Properties g>nd Reactions. — Ag^^Oa is a 
yellowish amorphous salt. By standing in 
NH^q over H.4S04, it is obtained in small crys- 
tals (Zom). The salt is not hygroscopic ; insol. 
water; may be kept in bailing water without 
decomposition ; is decomposed at 0. 100°, pro- 
bably giving AgNO, ; when quickly heated to 
0. 160°, AgaN-Pa explodes, evolving brown vapours. 
Ag^aOs dissolves in HNO^Aq and HaS04Aq, 
it is reppd. by NHjAq or NaaCO^Aq. Unacted 
on by COg. Decomposed by NaOHAq ate. 70°. 
Decomposed by H^PO^Aq, HgS, or boiling 
H.OgHgOgAq, with production of HgNgOgAq. 
AggNgO, reacts with OgHJ to form (0.aH5)2N.a0a 
(Zorn, B. 11, 1630), ^e formula of which pom- 
pound is molecular, tut its V.D. has been deter- 
mined. 

Barium hyponitrite BaNgOg is described by 
Zom (B. 16, 1007). 

Calcium and Strontium hyponitrites 
OaNgOg.4HgO and SrNgOg.6HgO are described by 
Maquenne (C7. B. 108, 1803). 

SypotUtrous add By^gOgAq. Known only 
in solution. #Moiat AggNgOg is suspended in 
water, such a quantity of dilute HClAq is added 
that a little remains unchanged, and 

the liquid is filtered from AgOl (van der Plaats, 
B. 10, 1607). HgNgOgAq is an acid Uquid, fairly 
ptable; may be boiled with HNO^Aq or 


H.Ogri^OyAq without decomposition; reduces 
KMn04Aq, and separates 1 from KlAq. The 
solution slowly decomposei?, and after a few 
weeks not a trace of remains. The 

liquid thus obtained is neutral; probably NgO 
and HgO are formed. It was proved by van der 
Plaats {l.c.) that cone. U^£04 evolves N,0 from 

HgNgOgAq. • 

Constitution of hyponitrites. — The compound 
(0gHj)gN20g reacts not as an ethereal salt but as 
a diazo- compound ; with reducers it evolves N 
gind forms O2H5OH; water produces OgH^OH, 
CHg.CHO, and N. The constitution of this 
compound is OgHj.O.NiN.O.O^H^, and hence the 
constitutic 1 of the acid is probably IIO.N:N.OH 
(Zorn, B. 11, 1030). This formula is confirmed 
by the jfroduction of hyponitrites, along with 
sulphites, by the action of , EOHAq on 
NH(SOgK).OH. This reaction shows that the 
0 in hyponitrites is in diriit union both with N 
and H (Divers a. Haga, C. J. 65, 76t'). • 

Nitrogen, oxybromide of, NOBr {Nitrosyl 
bromide). Mol. w. not determined direq^tly; 
probably =* 109-72, from analogy with NOGl. A 
very dark-brown liquid. Obtained by passing 
NO into Br at —7° to —15° (Landolt, A. 110, 
177) ; also by distilling nitrosyl sulphate 
(NO.H.SO4) with KBr (Girard a. Pabst, BZ. [2] 
80, 531). Landolt gives b.p. as — 2° ; Girard a. 
Pabst as 19°. Easily decomposed to NO and Br 
by heat. With cold water forms HBrAq and 
HNOgAq ; with KOHAq forms KBrAq and 
KNO.,Aq. 

Nitryl tribromide. Landolt (A. 116, 117) 
supposed that a compound NOBr, is obtainea 
(along with NOBr) by passing Br into well-cooled 
Br. That the amount of NO absorbed by Br, at 
0. 15°, is nearly independent of pressure, and 
corresponds approximately with the quantity 
required to form NOBr^, was shown by Pattison 
Muir {G. J. 28, 844). The experiments of 
FrOhlich (4.224,270), and of Roozeboom (B. T. 0. 
4, 381) have shown that the so-called nitryl tri- 
bromide is probably only a mixture of NOBr and 
Br. • 

Nitrogen, oxychlorides of. The compound 
NO Cl has been isolated; the existence of NOgOl 
is very doubtful ; according to Hautefeuille a. 
Ohappuis (A. Ch. [6] 2, 282), a qompound NgCLPi, 
is formed by passing N with 0 and Cl through 
an induction -apparatus. The non-existence of 
NOClg, said by Gay-Lusi^aiB to be produced by 
the reaction of cone. HClAq with HNO, {A. Ch, 
[3] 23, 203), has been proved by Tilden (C. J. 

27, 633), and this has been confirmed by Gold- 
schmidt {A. 205, 372). 

Nitbosylohloridk "^OCl {Chloron^ousgaa), 
Mol. w. 65-84. V.D. 83 at 0. 16° to 700° (Sud- 
borough a. Millar, O. J. 69, 73). S.G. at -18° 
1-4H8, at -12° 1-4166 (Geuther, A. 246, 97; 
Tilden? O. J, 27, 630). Boils at 0. -8° (Tilden). 
An orange-red gas -, liquefied by passing through 
a U tube cooled by ice and salt ; the liquid is 
reddish yellow. Dissociation into NO and Ctt 
begins at 0. 780°, at 936° about 42 p.o. is disco- 
ciatad (S. a. M., l.c.). For absorption-spectrum 
V. Magnanini {Z. P. C. 4, 427). Formed by emn- 
bination of NO with CJ (Gay-Lussac, A. [8] 

28, 203) ; by the reaction of PCI*, P01„ or AlOl* 
with NO. or N,Oa ; and by the reaction of POClg 
with KNO, ^aquet, J. 1860. 102); by passing 
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HOI into N2O4 at a low temperature hy hating 
cone. HOlAq and HNOg, and bjheating NO.H.SO4 
with NaCl. 

NOCl is more rlndily prepared by warming 
HNOjAq S.G. 1*42 Vith c. 4 vole. HClAq S.G. 
1*16, passing the gases over Ca04 and then into 
oono. H2SO4 tuntil tV.e acid is saturated, then 
adding perfectly dry NaCl, and heo/ing gently 
(Tilden, C. J, 27, *680 ; c/. Girard a. Pabst, JBl. 
[2] 80, 631). 

NOCl reacts with HjO to form HOlAq and 
HNOjAq; with EOHAq it produces KClAq and| 
KNO^q ; Hg decomposes it, forming NO and 
HgCl ; it dissolves An and Pt more slowly (¥11* 
den, l.c,). With cone. H^SO^, nitros^d, sulphate 
(NO.H.SOJ is formed (Tilden). NOCl reacts 
energetically with SO, to produce N®,.SO,.Cl 
(Weber, P. 123, 833). Forms double com- 
pounds with many metallic chlorides, A1G1„ 
BbCl, (v.^udborought C. J. 69, 665). 

« _ NiTBrL jOnLORiDB NOaCl. A compound 

with this composition was supposed to be formed 
by the reaction of POCl, with AgNO, or Pb(NO,)„ 
also oy passing a very slow streamof Clover AgNO, 
at 0. 96° (Odet a. Yignon, C. B, 69, 1142 ; 70, 
96); Hasenbach obtained a liquid which he 
took to be NOgCl by passing Cl and NO, through 
a hot tube and cooling the issuing gases {J,pr, 
[2] 4, 11; Williamson (Pr. 7, 15) poured 
SO^OH.Ol on to KNO3, obtained a gas 
which formed HNO,Aq and HClAq with cold 
water, and was supposed by W. to be NO,Cl ; 
Muller {A, 122, 1) supposed that NO,Cl was 
formed by the reaction of NO, with PCI, ; and 
Schifi thought he had obtained the compound 
as a product of the reaction of HNO, with 
PCI,. Meissner (J, Z, 10, 27) failed to obtain 
any NOaCl by the processes used by Odet a. 
Vignon, Schill, Muller, and Williamson. Geuther 
(A. 246, 96) could not form NO,Cl by the reaction 
of POl, with HNO3, NO,, or a nitrate. Williams 
(C. J. 49, 222) showed that NO2CI is not pro- 
duced by the reaction (1) of POCl, with Pb(N03)3, 
of POCl, with HNO„ (3) of SO,.OH.Cl with 
0,, (4) of SOaCl, with £NO,;«he also estab- 
lished a very large probability in favour of the 
conclusion that the products of the reaction of 
NO|With Cl, at different temperatures, are 
NOOl, and N^O, Jbolding more or less d in 
BolntiouL 

Nitrogen, phospl^ide of, v. Fhosphobus 
vrrBiDB. 

Nitrogen, phosphoohloride of, N,P,01, 
{Phoaphonia ehloronitride. Nitrogen chloro- 
pho^hide. Phosphorus nitrogen chloride). Mol. 
w. £t7*18. Y.D. 176*7 (Gladstone a. Holmes, 
O./. 17, 286; Wichelhaus, P.3, 163). S.G. 1*98 
(G. a. H.). Melts at 0. 110° (G. a. H.) ; at 114° 
(W.); boilB at 240° (G. a. H.); at 260°-260° 
(W.). Crystallises in trimetrio forms: Mic 
- •4417:1:1'8166 (Oroth, B. 8, 166), M - 109-9 
(O. i. H.). 

Pormafion;— By heating PCI, with NH4OI, 
NH„orNHJ0gCl. ^ 

Preparation,— 1, PCI, is saturated with Axy 
NH„ the product is distilled with water, and the 
crystals which form on the sides of the receiver 
are washed, dried, and recrystallised from hot 
Other rWOhler a. Liebig, A, 11, 146).~<2. A mix- 
tlire ox 1 pt Pdg and 2 pts. NH«C1 ia heated i» 


a fladc. connected with a reversed condenser; 
the mass gets red, then brown, and the N,P,01« 
sublinms; the compound ia dissolved out in 
ether and crystallised, or is blown over in steam 
(Gladstone, C, J. 8, 136 ; modified by Couldridge, 
0, J, 68, 398). The yield is not more than 10 p.o. 
of the PCI, used. — 3. An intimate mixture of 
white pp. (NHgHgCl) and POl, is gently heated 
in a fihsk ; the product is treated with water, 
which dissolves out H^l, and NH4OI; the 
residpe is dried and the NJ»,C1, is dissolved out 
(from PC1,N2H4) by ether (Gladstone a. Holmes, 
0. J. 17, 225). 

* Properties, — Hard, lustrous, trimetrio, orys- 
tals ; sol. alcohol, ether, or CHCl, ; insoluble in 
water, but slowly decomposed (G. a. H. ; W.). 

I Gives off white fumes when heated in air ; may 
I be subUuied in H or H^S. Solution in alcohol 
I slowly decomposes, also that in ether if a trace 
I of water is present (even in absence of water, 

I according to Wichemaus). Is not acted on by 1 
! fG.) ; nor by hot H3S04Aq, HClAq, or HNO^q 
I (W6hl9r a. Liebig) ; decomposed by hot fuming 
I HNOg (G.). 

Reactions, — 1. Water forms pyr^hospho- 
diamio acid (P^NsHeO,) and HCl, according to 
G. a. H. ; but W. says the products are many and 
complicated.— 2. Ammonia or jpofos A decomposes 
NsPiCl, in alcoholic solution, the reaction being 
similar to that of water (G. a. H.). — 3. Ammonia 
gas passed over melted N,PaCl« forms phospham 
nPN(NH), and HCl (Couldridge, 0. /.63, 398).— 
4. Heatea with aniline, P,N,(NHC3H,)4 is formed 
fHofmann, B, 17, 1909 ; Couldridge, l,c,) ; orfAo- 
ioluidinet and phenylhydrazine produce similar 
reactions (0., l,e,). — 6. Nascent hydrogen forms 
PHg (W., 2.C.).— 6. Heated with copper oxide, 
NO3 and N are evolved. — 7. Passed over red-hot 
iron, N is evolved and FeCl, and Fe phosphide 
remain (W. a. L.). 

Nitrogen, selenide of (?NSe). Espenschied 
(A, 118, 101) passed NH„ diluted with H, over 
well-cooled SCCI4, shook the product with water, 
and washed the ppd. mixture of Se and N selen- 
ide with CSs (to extract Se) ; he thus obtained 
an orange-yellow powder, which was extremely 
explosive and very dangerous to handle. Analyses 
pointed to the formula NSe, but E. supposed 
that the substance probably contained H besides 
N and Se. For details of preparation and proper- 
ties V. Espenschied (l.c,). 

Nitrogen, silicide or, v. Siligom nitride, in 
vol. iv. 

Nitrogen, sulphide of, nNS. Mol. w. un- 
known. S.G. 2*1160 at 16° (Michaelis, Z, [2] 
6, 460) ; 2*22 at 16° (Bcrthelot, A, Oh, [6] 27, 
202).^ Sublimes at 135°; melts at 158°, and 
decomposes with slight explosions at 160° (M., 
Z.C. ; at 207° according to B., l.c.), Berthelot (Ic.) 
gives [N,S] » - 81,900. N sulphide was prepared, 
but not pure, by Soubeiran (A, Oh, [2] 67, 71) ; 
Fordos and (161is obtained it approximately pure 
A, Oh. [3] 32, 8861; it has been examined 
urther by Michaelis (Z, [2] 6, 460), and Demar- 
pay (0. B, 91, 864, 1066 ; 92, 726). N sulphide 
easily explodes when rubbed or ptruck with a 
fiammer. 

Preparation, — 1. SCI, or S,01, is dissolved in 
8>10 vols. GS,, and dry NH, is passed in ; the 
liquid darkens in colour, andaooohineal-redpp. 
is produced, which dissolves alter a time ana a 
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brown powder is ppd.; passage of is con- 
tinued until the brown pp. dissolves, and the 
liquid becomes orange-yellow with a few nearly 
colourless flocks of NH^Ol floating in it (addition 
of more NH, decomposes the NS in solution) ; 
the liquid is filtered and allowed to evaporate, 
when orange-red NS separates; the NS is col- 
lected and washed with CSj, to remove traces 
of S. Omitting intermediate products? the 
reaction may be represented approximately as 
8NH, + SSCl* = 2NS -h S + 6NH,C1 (P. a. G.),— 2. 
SOOI2 is surrounded by cold water, and NH3 is 
passed into it ; after a time the cold water is 
removed, the solid mass is mixed by a glass rod, 
and NH, is passed over it as long as absorption 
continues ; the nearly white mass thus obtained 
is treated with CSg, and the solution on evapora- 
tion deposits NS ; the insol. in CSj consists of 
NH4CI, (NH4)2S0„ and polythionates of NH4 
(Michaelis). 

Prop^rttea.— Orange-red, •rhombio hr ?tn- 
clinic) crystals, with a faint odour, wnich be- 
comes more marked at 0. 120'’; the vapour 
rapidly attacks the mucous membrane of the 
nose and eyes; detonates at c. 160'’; explodes 
violently when rubbed or struck by a hammer ; 
adheres strongly to glass or paper when rubbed 
thereon; is electric. Insol. in, but slowly de- 
composed by, water ; slightly sol? alcohol, ether, 
turpentine; GS^ is the best solvent, this solution 
slowly decomposes. 

Reactions. — 1. TPater^slowly decomposes NS, 
formingNHjAq, (NHJjS^OaAq, and (NH,)2SaOttAq. 

2. Potash forms NH3, KjSaOjAq, and K^SOaAq. — 

3. Hydrogen chloride produces NH4CI, chlor- 

ides of S, and probably a compound of NS with 
SOlj.— 4. Chlorine reacts on NS in OHClj with 
formation of a compound of S chloride and NS ; 
Demar<jay (0. JR. 91, 854) gives the formula 
SNGl to the product, and says that addition of 
NS to this produces (SN).,C1. — 6. A large excess 
of sulphur chloride reacting on NS in GHGl, 
produces a confound of S, N, and Gl, to which 
Deroarqay (C. ir. 91, 1066) assigns the formula 
S4N,G1. — 6. Nitric acid forms S4N,NO,; &nd sul- 
phuric add produces HCl and S4N,HS04 (D., lx. ; 
also 0. R. 92, 726). • 

Combinations. — ^With sulphur dichloride to 
form several compounds, especially 2NS.SCI2, 
4NS.SGI3, and 6NS.SG1, (MichaeUs). 

Nitrogen, snlphochloride of. 

NSa01( = N2S,.SGl2). According to Soubeiran 
(A. Ch. 67, 87, 101), this substance is formed by 
heating, in a sealed tube at 100°, the compound 
2NH,.SGL, which is obtained by passing a slow 
stream of NH, into SGl^. NS3CI is a citron- 
yellow solid ; decomposed by heat to N, S, ^and 
B3GI3; decomposed ly water to NH4CI and 
KJ&fir NS3OI is also said to be formed by 
passing GO. into a hot solution of NS in S./)l, 
{S^U). M. M. P. M. 


m 

HItBOOSN OBOVP OP X£|E1CSirT8. ITifro- 
gent phosphorust vanadium, arsenic, niobium, 
antimony, didymium, >srhium, tantalum, bis- 
muth. Of these ten eleme^M, N, As, Sb, and 
Bi are found uncombined ; t'ue others occur only 
in combination. N is fomid in vast quantities 
in the air ; compounds of N and also of P occur 
in large quaiitities in rocks and in animal and 
vegetable matter. Gompound^ of As, Sb, and 
Bi are widely distributed in minerals, but no very 
large quantities are found. Gompounds of V are 
Jpund widely spread about, but they occur only 
in comparatively small quantities. The com- 
pounds of Nb, Di, Er, and Ta have been found 
in but a f^w minerals ; these four bodies are 
classed among the rare elements. Sb has been 
known a9 a metal from about the end of the 
fifteenth century, afid Bi from the f^ixteenth cen- 
tury ; P was prepared in 1669, As in 1694, and N 
in 1772 ; V was obtained by Poscoe in 1867, in- 
vestigations on this element having i;jee«arried 
on from the beginning of this century ; Di was 
isolated in 1842; Nb and Ta were obtained 
nearly pure in 1864, after a long scries of inves- 
tigations conducted by different ohemisto*from 
1801 onwards ; researches on Er have been 
carried on since 1788 to the present day, but the 
element has not yet been isolated. Within 
recent years great doubt has been cast on the 
elementary character of Di, and although the in- 
vestigation of Er is yet far from complete it is 
very probable that the substance known by this 
name is not a simple body. Of the names given 
to the ten elements. As is derived from the name 
by which the chief ore of this metal was known 
in ancient times ; N, P, and Di express character- 
istic properties of the elements ; Er is derived 
from the locality where the minerals were found 
from which the compounds of this element have 
been prepared ; V, Nb, and Ta are taken from 
mythological personages ; and the origins of the 
names Bi and Sb are not known with certainty. 

N is obtained from air by removing the 0 by 
hot Gu, or other deoxidiser ; P is prepared by 
heating Ga phosphate with SiO^to combine with 
the Ca, and 0 to remove the 0 > As, Sb, and Bi 
are prepared by removing 0 from the oxides by 
G ; Y and Nb by reducing the chlorides at a high 
temperature by H, and Di by reducing the 
chloride by Na or E ; to obtain iTa, the compound 
NajTaP, is reduced by Na ; Er has not yet been 
isolated. N is a gas at-^rflinary temperatures, 
but has been liquefied at a very low temperature 
under great pressure ; P is a soft solid with a low 
melting-point and not high S.G. ; the other ele- 
ments are hard, lustrous, and metal-like ; none 
has a very high S.G., Ta - 11 (?) is the heaviest ; 
and all melt at or below a full red heat (M.P. of 
V, Nb, and Ta, not determined; Er not isolated). 
The|following table presents some of the ohiw 
I properties of, the ten elements: — 
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Atomic weighty 

1401 i 

61*3 
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•144 
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One or more compound of each element, except Di, has been gasified ; speoifie 
heat of Di only has been determined directly. Mol. w. of N«Ai.w. x2| 
moh w. ol none of the others known. 
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Oeneral formuJa and characters chief fonns HsAsO^. A8,Og oombines with a few an* 
emends, MH, ; M « N, P, Acu Sb. MgO, ; M ^ hydrides of strong acids to form such compounds 
any element of the group except Nb and Ta. as a;A3gO,.^SO,. Neither SbgO, nor SbgO^ forms 
M2O4 ; M » N, P, V. Nb, Sb, Ta, Bi. MgO^ ; M «• an acid with water ; a few unstable salts Sb^^.M^O 
any of the elements except Er. MgSg ; M « have been isolated ; three weakly acidic hydrates 
P, V, As, Sb, Di, m MgSa ; M = P, V, As, Sb ; of SbgO^ are known, from each of which salts are 
some other %ulphid^ known, e.g. NS, VS, TaSg*, derived. With acidic oxides ShPa combines to 
no sulphide of Nb or Er isolated. ^ MOl, ; M « form xShfl^.yk (A « acidic oxide, SO,, Ac.), some 
any of the elements except Er and Ta. MCI, ; of these compounds are fairly weU-dedned salts, 
M = P, Nb, Sb, Ta ; some other haloid compounds e.g, SbgOa.SSO,. The Acides NbgO, and Ta.p, 
exist, e.g. Pgl4, YGI4 ; no haloid compounds of Er foni^ salts when fused with alkalis, a;M,Oy^M.p ; 
isolated with certainty. HMO„ H3MO,, HsMCX, these oxides dissolve in some strong acids, 
H4MgOf ; most of these acids exist for M = N, IP, probably ^ith formation of salts, although none 
V, As, Sb ; acids containing Nb and Ta« also has yet been isolated. 

known; no acids of Di, Er, or Bi isolated. The oxyacids of the nitrogen elements are 
Mg8S04, Ac.; M = Di, Er, Bi. ' V0(S04), numerous; oxyacids of all except Di, Er, and 
(V0g)t(S04)„ Ac. A820,.a;S0, ; SbaOj.^SO,, Ac. Bi are known. The table on p. 575 presents the 
The hydrides NH„ PH„ AsH„ and SbH, composirion of the most marked of the acids, and 
show a gradation of properties, from the strongly the relations between them, their corresponding 
alkaline NH, to th% neutral AsH, and SbH, ; oxides, and their salts ; the symbol Aq added to 
t NH, coehbines readily with acids, PH, only with th^ formula of an«aoid moans that that acid is 
such strong acids as BH or HGl ; AsH, and known only in aqueous solution ; M here stands 
SbH, do not combine with acids. AsH, and for a monovalent metal ; BO = basic oxide gone* 
SbH, are easily decompo&ipd by heat, while NH, rally, including M., 0 , MO, MD,. 
and PH, are stable in this respect. The hy- The acids of N and P possess Uie charac* 
drides are all oxidised by mixing with 0 and teristics of acids much more fully than any of 
heating, NH, being the most difficult to change the other oxyacids of the N elements. HNO.„ 
in this way. A hydride of Nb (? NbH) probably HNO, ; HPO„ H3PO4, H4p,07, H3PO, ; HgAsO^; 
exists. N forms also the hydrides N,H and these acids are\)roduGed by the reaction of their 
N,H4 ; the former is a fairly strong acid, the corresponding oxides with water — the other acids 
latter is basic. Besides PH„ two hydrides of of the N elements are not obtained directly from 
P, viz. PgH, and P4H2, exist. their oxides, although ^n many cases the oxides 

Begarded broadly, the oxides may be divided are formed by heating the acids. HNO^Aq is a 
into three classes : those of N and very strong acid, about equal to HGlAq ; putting 

P ; ( 2 ) basic, those of Di,Er, and Bi ; ( 5 ) acidic and the strength or affinity of HNO^Aq as 100 , that 
basic, those of V, As, and Sb — acidic and ? basic, of H,P04Aq is approximately about 6, and that 
oxides of Nb and Ta. The distinctly acidic of H3A804Aq about 4 . One can scarcely give 
oxides of N areN,0„N02, and N, 0 , ; with water the name acid to the hydrated oxides of Nb and 

N, 0 , forms HNO,Aq, and NjO, forms HNO,Aq, Ta, and it is very doubtful whether Sb, 0 ;(. 3 H „0 
but NO, produces both HNO, and HNO, ; NgO ( ~ HsSbO,) can be called an acid. It should bo 
may be called the anhydride of HgNgO,, inasmuch remembered that the oiddes of Nb and Ta have 
as it is formed by heating H,N, 0 ,Aq, but the not been very fully examined. 

acid has not been obtained from N, 0 . NO can The chief haloid compounds of the nitro- 
hardly be classed as acidic or basic; there are gen elements are MX, and MX,^ no haloid com- 
compounds in which NO may j)e regarded as pound of Er has been isolated with certainty ; 
playing the pari, of the more positive radicle, TaX, is not known, and pentahaloid compounds 
e.g, NOGl and NO.H.SO4, and there are others of N, V, As, Di, and^Bi have not yet been pre* 
in which NO seems to form the negative radicle, pared. V forms VOI4, which has been gasified 
e,g. (NO)J 3 Lj, and perhaps NO.OH. P, 0 , and unchanged. Most of the haloid compounds are 
P,0, react with Vater to form HjPOgAq and formed by the direct union of their elements ; 
H,P04Aq respectively ; PjO, forms both of these they are decomposed by water, forming HXAq, 
acids. The oxides where M = Di, Er, or and oxyacids or hydrated oxides in the cases of 
Bi, react with acids to form salts M2.SX ^ SO4, N, P, V, As, Nb, and Ta, and oxyhaloid com- 
2 NO„ Ac.) ; Bi, 0 , forms salts Bi,. 3 X and evolves pounds in the cases of Di (? Er) and Bi ; SbCl, 

O , this oxide probably forms bismuthates — gives SbOGl if little water is used, but SbgOgAq 
B403.a;M20 — when fused with large excess of if much warm water is employed. 

alkalis, but these bimuthates cannot be isolated. The sulyhidesy M^Sg/of P, V, As, and Sb 
y,0, probably forms salts with acids ; the com- reaof with alkali sulphid^ to form alkali thio- 
pound y,0,(S0,)4.a;H,0 has been isolated. VgO, salts ; Di,S, and BigS, show no acidic properties ; 
with stoong aci^ forms salts xSffi^.yk Er pnd Nb sulphides have not been isolated, and 

acidic oxide, SO,, Ac.), and with alkalis«it pro- the sulphides of Ta have been studied but 
duces salts of the type a;y,04.2^M,0. * VgOgj-eacts slightly; NS is an explosive compound, which 
with alkalis to produce vanadates xYfiyyM.fi ; forms NH4 salts of thionic acids when treated 
it also oomb^es with several anhydrides to form with water or potash. 

salts xYfiyyk (A» aci^c oxide, P, 0 ,, SO,, Ac.) ; The nitrogen elements form Group V. of the 
the acids HVO, and have been isolated, elements in the classification ]j)ased on the 

ASgO, does not form an acid with water, but with periodic law. This group is composed as 
KOHAq it produces KAsO,; As, 0 , with water follows ; — 

2 4 6 8 10 

Even series N«14 V-fil Nb-84 Di>-144 Ta«ld2 

8 6 7 5 11 

Oddterict P-81 As-75 * Sb-lSO Br-166 Bi-808 
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AM 

Salt! 

• > 

Oonresponding 

oxide 

NUrogen: 

M^,0, 

. 

N,0 

• 

HgNgOgAq 

HKO^q * 

MNO, 

• 

» 

N,0, 

HNO, 

1 

MNO,; also M3NO4; 
and many^basio ni- 
trates icN.Pa.yRO ; 
plso probably a few 
acid salts 
M»N03.a;Na0 

N,(f. 

• 

None 

NA 

Phosphorus: 

M.H2POa 

None 

H.H4P0, 

« 

H^O, 

M.HPO,andM^O, 

Hone 

[H3.H3P 2O J 


PAP) 

H*.HP(5g 

Mj.HPO, and 

PA 

HPO,; H,P04; H4PA 

1 

M.PO, ; MsPO,, 

M.HPO,, MHjPO^: 

m;p,o„ m,h,p,o, 

. 

PA 

Vanadium: • 

MVOj ; M,VjO, ; also 
salts of types M/PO„ 
M,V40 „MjV,0,„&o. 

VaO. 

. 

• 

HVO.; H4VaO, 

Arseme : 


MAsO,; MjAsO, 

ifsA 

HAs(X; 

H4AB2O, 

MAsO,; MH^sO, 

MjHAsO^) MjAsO^ ; 

M«Ai, 0 , 

i 

< 


Remarks 


Acid not f/ lined from N^O* but 
N-P ot Gained by heating 
HaNgOaA.!, and action of 
H;iS04 on MvjN^OaAq. 

Acid . obtained by dissolving 
N.jOa in fair quantity of cold 
water ; solution slowly decom> 
poses to HNOgAq and NO. 
Doubtful whether HNO.jAq 
has been obtained quite free 
from HNO3. 

N2O5 reacts with water to form 
HNOyAq; N^Oj, obtained by 
removing H2O from HNOg 
by PaO/ 


Acid , formed by adding fery 
cone. HNO3 to melted NjO*, 
and cooling. 

Acid obtained by action of equi- 
valent quantity of H2S04Aq 
on Ba(Hy?02)a, which is pro- 
duced by P reacting with 
BaOAq. HjjPOa decomposes 
by heat to H3PO4 and PH,. 

H2PO3 obtained by HjSon PbPOg 
in water and evaporation in 
vacuo, Hal'OgAq fairly stable ; 
boiled with IlaSO^Aq forms 
HaPOaAq and HgPO^Aq. 

Acid unknown. Na salt got by 
heating NaHaP0s.5H,.0 to 
160° ; Pb salt got by heating 
PbHaCHPOgloto IW in vacuo. 

Acid obtained by slow action of 
cold water on PgO.,; decom- 
posed by he^ to HaP04 and 
PHg. 


Acids obtained by action of 
water on PjOft. A little cold 
water gives IIPO3 ; cold water 
and ?^0*in ratio P204:2Hg0 
give H^PaOrJ nauch water 
gives H3PO4. H3PO4 heated 
gives H4P207, and this at 
higher temperature gives 
IIPO3. P3O3 is not obtained 
by heating the acid% 


Acids not obtained directly from 
the oxide ; but VjOg obtained 
by heating the acids. 


AS3O3 in water does not form an 
acid, but reacts with alkalis 
&o, to form salts. 


H,Ast)4 obtained by action of 
H2O on AsaOg; ^s04 dves 
H4Asa07, and at higher tem- 
perature HAsOg is formed; 
on heating HAsOg, AayO| and 
H,0 are prodnoed. 






M OTTOOOBN GROUP 0» BiiEMS!Ni& 



Salts 

CorrespondlDg 

oxida 

Benuurks 

VfioHum: ' . 

«Nb, 04 .p]^ 0 (?aoHs) 

» 

a 

Antimowy: 

H,SbO.(?acid) 

(sKbsOft.^BO ; some bo- 

NbA 

Hydrates of Nb ,05 are known ; 

long to types MNbO, 
and M 4 NbaO„ others 
are moia complex 

M 8 bO. 

Sb.0, 

but salts are hot obtained by 
reaction of these with alkalis, 
but by fusing Nb^Oj vrith 
alkalis and alkaline car- 
bonated. 

B^SbO, is not obtained directly 

«i 

< 

c 

M^SbA 

?Sb 304 

from SbjO,, but ShsOgis formed 
by heating HjSbO,. HjSbO* 
scarcely exhibits acidic pro- 
perties. MSbO, are few; 
produced by dissolving SbgO, 
in alkalis. 

Said to be formed by fusing 

- 1 

HSbO,; H3Sb04; 

(?MSb03.MSbO,) j 

MSbOa ; M4SkO„ 

SbA 

SbP 4 with alkalis and alka- 
Hne carbonates. 

Acids are not obtained directly 

' H 4 Sb 30 , 

^ MASb^O, 

4 

from Sb^Oj, but oxide is formed 
by heating the aci^. H^SbOf 
gives HSbOg at 176° ; H^Sb.P;. 
is obtained from i^ salts ; it 
is easily decomposed to 

•' HSbOg. HSbOg dissolves in 
KOHAq, but does not form 
salts thus; MSbOg, obtained 
by fuging Sb^O* or HSbO, with 
alkaus or alkaline carbonates. 
M^SbjO, are formed by action 
of RO on MSbOj. 

Acid not formed directly from 

Tantalum: 

TajOft.2H,0(?aoid) 

MTaO,; also complex 
salts of general form 
aTa^Oj-yRO. 

Ta^O, 


oxide, but oxide obtained by 
heating the acid. Salts formed 
by fusing TajOj or H 4 Ta,jO, 
with basic oxides. 


The division into two families is not marked ; 
the properties of the members of the group vary 
gradually from N, which is a typical non-metal, 
to Bi, which is^distinctly metalLic. The pro- 
perties of these elements and their compounds 
show that on the whole Y, Nb, and Ta form a 
family; As, Sb, and Bi another family ; and N 
and P a third family. Di and Er have not been 
much examined, and it is very probable that 
neither is anelemenlUrj^ jbstance. Eor detailed 
descriptions of the elements and their chief com- 
pound, V, Nixbooen, Phosfhobus, (fee. 

M. M. P. M. 

BITBOOLTCEBIN v. Gltoebin. 

NITBO-HABKALINE v . Habualinb. 

IflTBb-HEMIFIO ACID v. Hemifio acid. 

HITBO-HEPTANE (?) (193®- 

197°). S.Cf. ^ *937. Occurs among the V>ro- 
ducts of the action of HNO, (S.G. lO^S) dn light 
petroleum oils (96°~100°) (Beilstein a. Euibatoff, 
B, 18, ,2029). Oil, sol. warm EOBULq. 

EITBO-HEPTYI-BENZENB 0,H.».0JB,N02. 
(178° at 10 mm.). Formed by nitration (Auger, 
BI. [2] 47t 60). Heavy straw-coloured oiL * 
DI.HnfBO-HBPTYIBKEOA,(NOX [ 182 °]. j 
From heptinene and HNO. (S.G. 1*8) (Morris, 
O. J. 41, 175). Tables (from aloohol). ScLI 
%l^liol, ether, fmd benzene, volatile with stear V ] 


NITBO-HEXADECTL-BENZENE 

C„H 4 ( 0 ,gHj 3 )N 02 . NitrO'Cetyl-bmzene, [o. 36°]. 
Formed by nitration of cetyl-benzene (Erafft, B, 
19, 2984). 

NITBO-jp-HEXApECyLTOLDENE 

03 Hj,(N 02 )Me. 0 „H, 3 .' [40°]. Obtained by nitra- 
tion of hexadecyl-toluene (Krafft a. GOtlig, B. 
21, 3182). 

DI-NITRO-HEXANE C,H„.CH(N02).,. Ob- 
tained from hexyl methyl ketone and HNO* 
(Chancel, G. B. 94, 399). Heavy oil. Yields 
7 i-hoxoio acidon reduction.— KC 3 H„N 204 ; yellow 
plates (from hot water). — AgA^ 

Tetra-nitro-hoxane 0 „H, 3 (N 02 ) 4 , Crystals, 
obtained by passing NOj into an ethereal solu- 
tion ^of diallyl at 0° (Henri, B. 2 , 279). 

NITEO-HEXOIC ACID C^HnNO^. [112°]. 
Fomed by reducing di-nitro-hexoic acid in alco- 
holic solution by sodium-amalgam (Eullhem, A. 
167, 45; Kachler, A. 191, 169). Four-sided 
prisms, v. sol. water and aloohol. With tin and 
HOlAq it yields methyl isopropyl ketone, hy- 
droxylamine, and OO,. On adding H 2 SO 4 to a 
TOlution of the K salt mixed vrith KNO., there 
as produced a blue colour, which okn be taken up 
by ether.-NaA'Saq.— BaA', 8 aq.-Ba 0 ,H,N 04 . 


..1-Bitro-hezoio aeid OAoNt^ [215°], 
formed by boiling camphor vdtb HNQ| (KqU« 
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hem, A. 168, 281 ; Kaohler, A. 191, 144). Plates 
(from water) .—NH 4 A'. — NaA' 4aq.— CaA', 8aq ; 
slender needles. — BaA', 6aq. — BaA , 3aq.— AgA'. 
Formerly supposed to be C,H,2NjOe, v. Di-nitro- 
heptoic acid, under Camphor, vol. i. p. 672. 

HITEOHEXYLENE 0«H„N0, (?). (210®- 

215®). A product of the action of HNO3 (S.G. 
1-84) on the fraction 96®-100® of the petroleum 
of Baku (Beilstein a. Eurbatoff, B, 13, 1820^. 

m-NITEO-HIPPUBIi ACID OgH^NjOa i.e. 
0,H4(N02).C0.NH.GH2.C02H. [162®]. S.*36at 
23®. Formed by the action of HNO3 and H20O4 
on hippurio acid ; and occurs in dogs’ 
administration of m-nitro-benzoic acid (Berta- 
gnini, A. 78, 100 ; Schwanert, A. 112, 69 ; Con- 
rad, /.pr. [2] 16, 254). Needles. Split up l3y 
HClAq into glycocoU and m-nitro-benzoio acid. 
OaA', 8aq. — BaAV— CuA', 6aq. — ZnA'j^aq. — 
PbA'jSaq.-AgA'. 

j)-Nitro-hippurio acid OsHaNsOc [129®]. 
Occurs in urine after a dose pf p-nitro-toluene 
(Ja£f4, B. 7, 1673). Orange prisms (from alco- 
hol).— BaA', 4aq. — AgA': long needles.— Fre a 
salt HA'CONjH^. [180®]. Occurs in dogs’ 
urine after ^ dose of p-nitro-benzoic aldehyde 
(Sieber a. Smirnoff, M. 8, 90). Pearly plates. 
NITEO-HYDANTOlN CjHaNjO^ i.e. 

hydantoln and HNO, (Franchimont a. Elobbie, 
B. T, C. 7, 12). 

DI-p-lTITEO.HYDROBJNZOlH. 

Acetyl derivative 

0, H4(N02).CH(OAo).CH(OAo).0,H4NOa. [840®]. 
From the dibromide of di-p-nitro-di-phenyl- 
ethylene and alcoholic EOAc (Elbs a. Bauer, 
J.pr. [2] 34, 346). Small yellow crystals, m. sol. 
alcohol, ether, and glacial HO Ac. 

WITEOHYDEOCHLORIC ACID t). Chlob- 
HTDRio ACID, ReoctiofiSj^ No. 17, vol. ii. p. 8. 
NITEO-HYDBOCINNAMIC ACID v. Nitro- 

^-PHENYL- PROPIONIC ACID. 

DI-NITBO-HlJDBO-p-COTrMABIC ACID v. 

Dl-NITRO-p-OXY-/8-PHENl'Ii-rnoPIONIO ACID. 

NITB0-HYDR0-i|/-CTTM0QDIN0NEC,H„NO4 

1. «. 0.Me3(N02)(0H)2. [10G®J. Formed from 

nitro-if^-cumoquinone and SC/j (Nef, A, 237, 18). 
Yellow needles (from ether). 

»ITB0-HYDR0-(/3)-NAPHTH0QIJIN01!rE 
0„H,N04t.e.O,oH,(N02) (011)2. [169-5®]. Formed 
from nitro- (i8) -naphthoquinone and SO., (Zaert- 
ling, B. 23, 177 ; c/. Groves, C. J, 45, 299). Red 
needles, sol. boiling water. 

NITBO-HYDBOQUINONE. Mono -methyl 
ether C4H3(N0.2)(0Me)(0H). [83®]. Formed 
from HNOaand C,H4(OMe)(OH) in ether (Wesel- 
sky a. Benedikt, M. 2, Jf69). Orange needless 
Di-methyl fi^/ier^OuHalNOJJOMe)^. [71®]. 
Formed from CaH^(OMe)a and cold dilute (IHO) 
HNOa (Habermann, B. 11, 1034; MiihlhauseV, 
A, 207, 253). Felted needles. 

Mono-ethyl ether 0«Ha(N02)(0Et)(0H). 
[88®]. Yellow needles (W. a. B.). 

Di-ethyl ether 0 ,H 3 (N 0 J( 0 Et) 2 . [49®]. 
Formed by nitration (Nietzki, A, 215, 148). 

Mono-benzyl derivative 
(y 3 ,(N 0 J( 002 H 3 ( 0 H). [168®]. Formed by 

boiling me ben^l derivative of mtro-arbutin 
with filnte 9,804 (Sohii! a. PelHzzari, A. 221, 
871 i Q. 14» 601). Yellow needles (from water). 
Yot,: in. 


Di-beneyl derivative 
CJS,(iH0,){00,Ilr)r [88®]. Obtained by nitration 
of CaH,(OCyH^).,. Yellow needles (from alcohol). 

Di-propionyl deriyat 'jve 
C,H3(NO.J(O.COEt)2. f86®|.<f:Obtainod by nitra- 
tion (Hesse, A. 200, 247). '‘y 
Di-nitro-hydroquinone 

O.H2(N02)2((JH)2 [5:2:4:!]. [136^]. Obtained by 
saponification of its di-acetyl defivativo (Nietzki, 
B. 11, 469; A. 215, 145) and also by boiling di- 
nitro-arbutin with dilute H^SO* (Streoker, A* 
118, 293). Flat golden needles (from water). 
Its alkaline solutions are violet. — BaA" : violet- 
black needles with bronze lustre. 


Di-ace.fyl derivative. [96°J. Obtained 
by nitrating the di-acetyl derivative of hydro- 
quinone. •Yellow needles. 

Mono-methyl ether Needles. ^ 

Di-methyl ether. The two crystalline 
isomerides 0„H2(N0.)2(0Me)..[3:2:l;4] [177°] and 
C4H2(N02)2(0Mi')2L6:2:l:4] [202®] are formed by 
nitrating OsH4(OMe)2 (Nietzki a.Rechberg, B.23, 
1216). 

Mono-ethyl ethef^ [71®]. Yellow needAs. 

Di-ethyl ether. The two crystdlino 
isomerides C«H2(N0..)2(0Et)2[3:2:l:4] [130^] and 
CA(N02)2(0Et)2[5:2:l:4] [176®] are formed by 
nitration of the di-ethyl derivative of hydro- 
quinone (Nietzki, A. 215, 150 ; N. a. B.). 

Methyl ethyl ether 

C«H,{N02)2(0Me)(0Et). [144®]. Formed from 
C4H;(N0j2(0Me)(0Et) (Fiala, M. 6, 914). 

Benayl ether 0gH2(N02)2(00,H,)(0H). 
[137®]. Formed by nitration (S. a. P.). Golden 
needles. — KA' aq : explosive scarlet needles. — 
C,:,H,oN, 042NH8. Loses NH, in air, forming 
NH,A', which is stable. 

Tri-nitro-hydroquinone. Di-methyl ether 
C,n(N02),(OMe)2. [101®]. Formed by adding 
a solution of C4H4(OMe)2in HOAc to a cold mix- 
ture of H2SO4 and fuming HNO, (H.). Yellow 
needles (from alcohol). 

Di-ethyl ether C„H(N02)8(OEt)2. [130°]. 
Formed from either C4H.^(N02)2(OEt)2 by further 
nitration (Nietffki). Yellow needles. Aniline 
forma red crystals of C.n(N02r2(NHPh)(OEt), 
[133®] whence alcoholic potash yields yellow 
crystals of C4H(N02)2(0H)(0Et)2 [152®]. 

Tetra-nitro-hydroquinone. Di -ieobutyl 
ether O.CNOa) ,(OC4H,),. Formed by nitrating 
0„H4(0C4H,), (Schuber:; 3, 686). Needles 
(from alcohol), v. sol. hot HOAo. 

DI-NITBO-HTDBOTOLUQTTINONE 
C4HMe(N02)2(OH)2. [149®-163®]. Obtained by 
saponifying its mono-acetyl derivative, which is 
got by nitrating the di-acetyl derivative of hydro- 
toluquinone (Kehrmann a. Brasch, [2] 89, 
877). Yellowish-red crystals (contaimng aq). 

Am ety I derivative 

0,HMe(r;02)2C0Ac)(0H). [146®]. YeUow orystali. 

Di-ncetyl derivative 
0„HMe(N02),(0Ac),. [164®-167®]. OolourleM 

silky needles. 

KITBO-DI-IUIDO-KYDBOQDIKOKE 

tO.H(HOJ(NH),(OH)J8:6:2:4:l]. 

' di-amido-hydroqninone sulphate, HOAo, a^d 
HNO, (S.G. 1*4) (Nietzki a. Sohmidt, B. 
1658). Needles or prisms. Bedaoed hy Sn04 to 
tri-amido-hydroquinona 
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VIIBO-1HIOO-SI-PEE5TI -STOPHOZIDI 


'’y nitration of 

imido-di phen^-sufphozide (Bernthsen, B. 17, 
2858). ^ 

(a)-Di-nitro-ixnidi -di-phexiyl-snlpliozido 

Formed, together with 

the(i9)-isomeride by nitration of imido-di-phenyl- 
sulphide (Bernthsen, A, 230, 115). Orange 
needles. Keduced by SnCl2 and HGl to (a).di- 
amido-imidO’di-phenyl sulphide. 

Acetyl derivative C,2 HjAc 2N2 SOa. 
(i3)-Di-nitro.imido.di.phenyl-8ulphoxide. 
Lemon-yellow powder. Beduced bj SuClj and 
HCl to (i3)-di-amido-imido-di-phenyl sulphide. 
K1T&).OI.IMIDO-K£SO£CIK 


C,H(NH)2(N0,)(0H)2[6:4;2:3:1]. Formed from 
di-amido-resorcin s.ulphate, HOAo, and HNOa 
(Nietzki a. Schmidt, B. 2^, 1659). Needles. — 
KjA" orange needles. 

NITEO-INDAZINE 0,H4(N02)N2. [181°]. 

Formed, together with nitro-cresol, by heating 
diaz'ptised (4, l,2)>nitrG-o-toluidine sulphate 
with water (Witt, Nolting, a. Grandmougin, B. 
23, 3636). Needles. Yields a methyl deriva- 
tive 0,H4Me(N02)N2 [159°], an acetyl derivative 
[140°], and a bromo- derivative C,H4Br(N02)Nj 


“ DI-KITEO-INDIK V. Inwn. 
BI-NITBO-INDlOOt;. Indioo. 
KITBO-INOSITE v. Inositb. 

KITKO-IODO- compounds loDO-HliBO- 
eompounds. 

NITEO-ISATIK v. Is^tin. 

N1TBO-18ATOIC ACIB v. Isaioxo AOm. 
KITBO-LACTIG ACIB v, Nitbo-ozt-pbofiobio 


ACID. 

TEI-KITEO-IABKENE C„H„(N02),(?). [84°]. 
From laurene, HNO„ and H3SO4 (Fittig, A. 145, 
150). 

KITEOLIG AGIB8. Compounds of the form 
B.0H(N0)(N02) or R.C(N02);N0H. They are 
formed by the action of nitrous acid (i.6. KNO, 
and H^SOJ on the sodium derivatives of primary 
nitro-paraMns; and by the action of hydroxyl- 
amine on the compounds B.C(N02)Br2. Their 
alkaline solutions are red (Y. Meyer, B. 7, 1510 ; 
cf. vol. i. p. lOl)’ The compounds of the form 
^'G(N0)(N02) formed by the action of nitrous 
acid on secondara njj^o-paraffins are called 
pseudonitroles. The* pseudonitroles are also 
formed by the action of NO, upon ketones ; thus 
acetone yields (CH,)2C(N0)(N02) (SchoU, B. 
21, 606). The pseudonitroles may perhaps 
be formulated RB'C:N.O.N02 (V. Meyer, B. 21, 
1291). JThe pseudonitroles do not form salts s 
their solutions are blue. 


HITEO-KALOKICETHEE CH(N0J(C02£t)2. 
Formed from malonio ether (1 pt.) anddSNO, 

^ (6 pts. of S.0. 1*5), the product being ’bztracted 
with ether (Franchimont a. Elobbie, Rp T. C. 8, 
28S)« Heavy oil, decomposing carbonates and 
forming a white crystalline compound with NH,, 
decomposing at 160°. 

Xethyl nitro-malonate forms .the analogous^ 
CH(NO,)(CO^e)2NH, [0. 166°]. 

o-HlTEO-kAKBELlC ACIB 0,H2K04 U 
04H,(N0J.CH(0H).C02H. [140°]. Formed from 
di-M-bromo-o-iutro-acetopbenone and very dilute 
EOH (Engler a. WOhrle, B. 20, 2201). ' Fonhed 


also from o-nitro-benzoic aldehyde, KOy, MeOH, 
and HGl (Engler a. Zielke, B. 22, 207]. Small 
orystkls, V. sol. water. 

Methyl ether [74*6°]. Sol. alcohol. 
m-Nitro-mandelio acid. [120°]l Formed from 
m-nitro-a-amido-phenyl-acetic acid and HNO2 
(Fldchl a. Lod, B. 18, 1181) and also hrom di-w- 
bromo-m-nitro-acetophenone and dilute KOH 
(E. a. W.). Yellowish j^hombohedra with bitter 
taste.-NH4A'.-~AgA'. 

Sathyl ether EtA'. [63°]. 
m-Nitro-mandelio imido-ether 
0JI^(N02).CH(0H).C(NH)0Et. [84°]. Formed 
from m-nitro-benzoio aldehyde, KOy, alcohol, 
and HGl (Beyer, J. pr. [2] 31, 393). Dendritic 
needles ^from ligroinj.-B'HGl. [129°]. Needles. 
Cold dilute HGlAq converts it quickly into 
m-nitro-mandelic ether [63°]. 

p-Nitro-mandello acid [126°]. Formed in 
like manner (E. a. Z.). Yields p-oxy-phenyl- 
glyoxylic acid on boiling with aqueous Na^GO,. 
Methyl ether MeA^ [87°]. Prisms. 

& thy I ether [76°]. Needles. 
NITEO-MESIDINE v. NiTRo-AMino-iasmxi- 
bnx. 


NITEO-MESITOL 04HMe,(N02)(OH). [64°]. 
From nitroamido-mesitylene andHN02(Kneoht, 

B. 15, 1376 ; 215, 98). Yellow plates (from 

water), volatile with steam. 

NITEO-MESITYLENE C«H2Me3(NO,). [42°]. 
(255°). Formed, together with much di-nitro- 
mesitylene,from mesitylene and HNO, (S.G. 1*38) 
(Fittig, A. 141, 132 ; 147, 2). Formed also from 
nitro-amido-mesitylene and HNO2 (Ladenburg, 
A. 179, 170 ; Klobbie, B. T. 0. 6, 31). Triclinio 
prisms (from alcohol). GrO, in HO Ac oxidises 
it to C«H2Me2(N02).C02H[6:2:l:4] [200°-225°] 

(Emerson, Am. 8, 268). 

Bi-nitro-mesitylene C«HMe3(N02)2. [86°]. 

Obtained by dropping mesitylene into cooled 
fuming HNO,. Trimetric prisms, m. sol. hot 
alcohol. 

Tri-nitro-mesitylene [232°]. 

Formed from mesitylene, HNO,, and H2SO4. 
Colourless needles (from hot alcohol) or tri- 
clinic prisms (from acetone). Yields NH, and 
di-amido-mesitylene on reduction by tin and 
HClAq. 

NITEO-HESITTLENE 8BLPH0N10 ACID 

C. H„NS04 i.e. 0„HM03(N0J(S02H). [131°]. 

S. 100 in the cold. Formed from mesitylene 
Bulphonic acid and HNO, (Boze, Z. [2] 6, 74; 
A. 164, 65). Prisms (containing 1| aq). — KA' aq. 
— BaA',. — CuA'2 3aq.— PbA'a aq. 


(a).NITR0-BIE8ITYLENIC ACID 0,H.N04 
f.c C,H,Me2(N02)(CO,P) [5:3:2:!]. [212°]. 

Formed by nitrating meUtylenic acid (Schmitz, 
A. 193, 162). Colourless crystals (from alcohol). 
^-BaA'2 4aq: needles, v. e. sol. water. 

Ethyl ether/Kikf, [64°]. Tables. 
(i9)-Nitro-meiitylenio acid 
C^Bf2Mo.(N02)(C02H)[6:3;4;l]. [228°]. Found, 
in small quantity, in preparing the preceding 
acid (Fittig, A. 141, 149; 147, 48; Schmitz). 
Formed also by oxidising nitro-^esitylene {q. v.) 
monoclinic crystals (from alcohol). Melts at 
179° when crystallised from water.— BaA', 4aq. 
“ BaA'g6aq. — CaA',6aq. — 


— BaAV^ftq* 

‘ ' A', llao.— AgA'. 
Eth^et^EiAf 


[72°]. NeedlM. 
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V [TlM-MK3n!TI,.PETH&UMlDX 

J'own®® 

by nit'tttion of mesityl-phthalimide (Eisenberg, 
15, lOld). Prisms, sol. aloohol. 

Di-nit I o-mesityl-phthalimide 

OA<^^N.C.Me,(NOJ, [242®]. Formed 

from mesityl'phthalimi^, HNO„ and H2S04(E.). 
Needles, sol. alcohol. . 

NITfiO-METHANE CHj.NO^. Mol. w. 61. 
(101®). S.G. 11441 ; 1*1330. M;,M. 1*858 

(Perkin, C. J. 65, 687). S.V. 59*5 (Schiflf ; Lessen, 
^.254,73). H.F.p. 18,600. H.F.V. 17,440 (Thom- 
sen, 77i.). Formed, unaccompanied by methyl 
nitrite, from Mel and AgNO,, (V. Meyer, A. 171, 
32). Formed also by hoatin|( potassium ghloro- 
acetate with potassium nitrite (Kolbe, J.pr, [2] 
6, 427 ; Preibisch, J. pr, [2] 7, 480 ; 8, 816). 
Heavy oil. With alcoholic potash it gives a pp. 
of CH.^.NO.j(EtOH), the aqueous solution of 
which is ppd. by HgCl2, the pp. being explc 'ive. 
Iron and acetio acid reduce it to methylamine. 
Fuming H2SO4 forms hydroxylamine and CO. 
HGlAq (S.gF. 1*14) at 150® forms formic acid 
and hydroxylamine. Benzoic aldehyde yields 
C^H^.GH:GH.N0.2 (characteristic) (Priebs, a. 225, 
319). Nitro-methane converts dichlorhydrin 
GH,Gl.GH(OH).GH.,Gl into di-chloro-formin 
CH,Gl.GH(OGHO).GH.,Gl (Pfungst, J.pr. [2] 32, 
237). ZnEtj, followed by water, yields methyl- 
di-ethyl-hydroxylamine (iJevad, J. B. 20, 125). 

Di-nitro-metliane. Potassium salt 
CH£(N02).^. Formed by passing HjS into a solu- 
tion of CBrK(NOj2 niixed with ammonia (Vil- 
liers, Bl. [2] 41, 282). Yellow explosive crystals. 

Tri-nitro-methane GH(N02)2. Nitrofonn, 
[16®]. Formed by boiling with water tri-nitro- 
acetonitrile, a product of the action of HNO, 
and I1.^S04 on fulminuric acid (Schischkoff, A. 
103, 364). White crystals, m. sol. water. Ex- 
plodes when quickly heated. Beduced by tin 
and HGl to hydroxylamine, NH„ and HCy (V. 
Meyer a. Locher, A, 180, 172). 

Tetra-nitro-methane C(N02)4. Mol. w. 196. 
[13®]. (126°). Formed from tri-nitro-methane, 
cono. H2SO4, and fuming HNO, (Schischkoff, A, 
119, 248). White crysWs, which will not burn. 

KITBO^METHANE TBICABBOXYLIG 
ETHER C(N02)(G02Et),. Formed from 
GHIGOjEt), and HNO, (S.G. 1*52) (Franchimont 
a. Klobbie, R. T, C. 9, 220). Oil. 

NITRO-METHANE DISULFHONIO ACID 
CIH(N02)(S0,H)2. The salt K^A", formed by the 
action of cono. HjSOgAq on chloropiorin crystal- 
lises in minute plateeu v. si. sol. cold water 
(Bathke, A. 161, 153 ; {67, 220). 

NITRO-METHOXT- compounds 9 . Methyl 
derivatives of Nitbo-oxt- compounds. • 

NITRO - DI - METHYL - AMIDO - BENZENE 
8ULPH0NIC ACID i.e. 

04 H 2 (NM&d(N 0 A.S 0 ,£L Formed together with 
OA^NOJNMea, from 0 ,H 4 (NMe 2 ).S 0 ,H and 
aqueous NaNO, (Miohler a. Walder, B, 14, 
2176^. Yellow <)r;^tals (from water).— BaAV— 

NmO-TETRA - METHYL-DI-AMIDO-BEN- 



a. Muller, B. 22, 1883). Needles (from warm 
alcohol), eI. SOI. ether. 

Di-nitio-di-methyl-amido-bjnsophenone 
C,2H,(N02).(NMe.)G0. [142f|. Obtained from 
C^Hi.GO.GANMea and fui?.ng HNO, (Fischer 

A. 206. 88). Nodules (frokL dilute QOAo). 

Tetra -n^o ■ dl-methyl-ai-amido-benzophen- 

one CO(G4]^(NO.j2.NMeH)2. [225®]. Formed 

by boiling its di-nitro- derivative with phenol 
(Van Bomburgh, R, T. 0. 6, 252, 866). Plates. 
V. si. sol. alcohol. 

• Di-nitrO‘ derivative 
C0(G,H.,(N0.J,.NMeN02)2. Formed by the 
action of cone. HNO3 on C0(G„H4NMeij)2 or 
GS(04H4NMe2)2 (B. ; Baither, B. 20, 3296). Yel- 
low crystads, decomposing at about 210®. 

NITRO - DI - METHYL - AMIDO - PHENOL. 
Anhydride of t}ie methv^r* hydroxide 

O.H„NA ».«. Formed 

from nitro-amido phenol, Mel and KOH (Griess. 
JB. 13, 647). Yellow crystals. -B'HGl aq.— 
B'HI 2aq. — B'gH^PtGlg 6aq : yellow crystals. • 
Di-nitro-di-methyl-amido-phenol CsH^NjOg 
t.c. G4H2(N02)2NMe2(0H). [195®]. Formed from 
KGy and alcoholic G,.H3(N02)2NMea at 60° 
(Lippmann a. Fleissner, M, 6, 808). Triclinic 
yellow crystals. Gonverted by boiling KOHAq 
into dimethylamine and di-nitro-resorcin [145®]. 
— NH4A'. [195®].— KA'.-BoA'a l^aq.— AgA'^: 

red crystalline pp. 

Tri-nitro-methyl-amido-phenol. Nitro- ds- 
rivative G«H(N02)s(0H).NMe(N02). [188°]. 

Formed by boiling G4H(N02)4.NMe(N02) with 
water (Van Bomburgh, B. T. 0. 8, 275). Yellow 
crystals (from water). Its methyl ether 
C„H(N02),(0Me).NMe(N02) [99®] is formed by 
dissolving G4H(N02)4NMe(N02) in MeOH. The 
ethyl ethor G4H(N02)3(0Et).NMe(N02) [98®] 
is formed in like manner. 

DI-NITRO-TETEA-METHYL-DI -p- AMIDO- 
DIPHENYL C.H3(N02)(NMa2).G4H,(N0.2)(NMe2). 
[188®]. Obtained by nitration (Michler, B. 14, 
2164 *, 17, 118). Bed needles. 

DI - NITBO PDI - METHYL -n- AMIDO - DI- 
PHENYLAMINE [4:2:1] 

C4H,(N02)3.NH.G,H4NMe2. [168®]. Formed from 
G.HjGlINOJaand C.H4(NH2)(NMe2) (Lellmann a. , 
Mack, B. 23,2739). -Orange places. 

p-NITRO-Dl-METHYL-AMIDO-DI-PHENYL- 
CARBINOL CJi,(yO ).iH(OH).G4H4NMe.. 
[96®]. Formed by boiling p-nitro- benzoic alde- 
hyde with di-mcthyl-anilineandHClAq (Albrecht, 

B. 21, 8294). Thin yellow needles. 

Reactions, — 1. Dimethylaniline and ZnOl, 

^eld G.H4(N02).GH(G4H4NMe2)2 [177®].-2. Boil- 
ing alcoholic potash and zinc-dust farm an 
azo- compound [199®]. — 3. Zinc-dust and HOI 
reduce it to di-mothyl-di-amido-di-phenyl-oarbl- 
nol [f65®] and di-methyl-di-amido-di-phenyl- 
methane [93®]t 

Methylo-iodide B'Mel. [0. 176®]. 
o-Nitro-tetra - methyl-di-p-amido- tri-phenyl 
oarbinol G32H25N3O, i.e, 

C4H4(N0J.C(0H) (C4H4NMe2)r o-Nitro-malo^ 
ychite green, {163®]. Formed by heating di- 
methyl-aniline (3| ptsj with o-nitro-b^oio 
aldehyde (1 pt.) and ZnOl, (1 pt.) on the water- 
bath, and oxidising the resulting leueo-basa with 
I PbO, and dilute H.SO4 iO, Fischer a. Schmidt, 

I B/17, 1890). Small yellow crystals, sol. aloohol. 

»r 2 
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f 

. m-Hitro-tetra^methyl-di'^-amido-tri-plienyl- 
earbinol [8:1] C,H*(NOJ.O(OH)(OANMeJt. 
Formed by oxidatjon of m-nitro-tetra-methyl-di- 
•vmido-tri-phenyl-methane (E. a. 0. Fisoher, B. 
12, 802).— Pioratf: small green needles. 

p-Nitro - tetra - methyl - di- amido-tri-pbenyl- 
larbinol. Formed dike the two preceding iso* 
nerides, and also by heating din^ethylaniline 
Tith BzCl and ZnCl (E. a. 0. Fischer, B. 12, 
iOO ; 14, 2528). Small golden prisms. Dyes a 
jplendid green. — Picrate: minute needles. 

NITBO-DI- METHYL -AMIDO - PHENTl^. 
SEXYL KETQNE 

3,H3(NOJ(NMeJ.CO.C,H„. [BS**]. Obtained by 
litrating 0«H4(NMeJ.C0.C«H„ (Au^er, BL [2] 
t7, 42). Yellow needles (from alcohol). 

o-NlTBO - TETRA - METHYL-Dl-p- AMIDO- 
rRI-PHENYT/:METHAN£ 

DgH4(N 0..).CH(t»g3^N MeJj. o-Nitro-lettco-Tnala- 
zhiU-green. [160®]. Prepared by heating o-nitro- 
benzofo aldehyde with ^dimethylaniUne and 
ZnCl, (Fischer, B. 16, 682; 17, 1889. YeUow 
mDnoolinio prisms, si. sol. alcohol. 

hn - Nitro - tetra - metlF/1 -di-amido-tri-pheuyl- 
methane C«H4(NO,).CH(C«H4NMe,),. [162°]. 

Obtained in the same way from m-nitro*benzoio 
aldehyde (E. a. 0. Fischer, B. 12, 802). Yellow 
crystals, si. sol. alcohol. 

j)-Nitro • tetra • methyl.di - ami do - tri* phenyl- 
methane. [177®]. Obtained from p-nitro-benz- 
oio aldehyde, dimethylaniline, and ZnCl, at 
100® (Fischer, B. 14, 2526). Golden plates. 
Meihylo^iodide B"MoJ[,aq. [220®]. 
Tetra - nitro - di - methyl - di • amido-di- phenyl- 
methane C]^(C.H,(NOJ,.NMeH)y [250®]. 
Formed by boiling its di-nitro- derWatiTe with 
phenol (Van Bomburgh, B. T, 0* 7» 233). 
Orange crystals, si. sol. hot alcohoL 
Di’fiitro- derivative 


CH,(0,H,(NO,),.NMe.NO,),. Formed from 
CH,(CgH4.NMe,)„ acetic acid, and HNO,. Yellow 
crystalline substance, decomposing at 217®- 220°. 

Hexa • nitro • tetra - methyl - di - amido - tri - 
phenyl-methane. [200®]. Formed by nitrating 
CH(OA)(C,H4NMe,), (0. Fisoiier, A. 206, 122). 
Golden needles, sol. alcohol. 

NITRO - DI- METHYL -p-AMIDO-PHENYL- 
OXAMIC ETHER C„H„N30, t.e. [1:3:4] 
C3H3(NMe,)(N(?J.NH.CO.CO,Et. [162®]. Formed 
from di-metnyl-amido-phenyl-oxamic ether and 
nitrons acid (Wuvt^«^- Sendtner, B. 12, 1804). 
Bed needles. Gives G«H,(NMe,)(NH,), on re- 
duction by tin and HOlAq. 


NITRO . TETRA - METHYL . DI . AMIDO - 
PHENYL-DI-TULYL-METHANE 
0,H4(N0,).CH(0AMe.NMeJ,. [224®], Formed 
from dl-methyl-m-toluidine an’d p-nitro-benzoio 
aldehyde (Kock, B. 20, 1662). Yields a picrate 

[im. 

HIISO-llXTHYL-AlimX », Mbiq^-iiitbo- 
iimra, p. 379. 

l[itro-di'a«tli 7 l>aiiiiiit «. Di-hkhtl-iiiibo. 


UBHM, p. 380. 

0-iriTSO.HETETIrAinLIlIX 0,H^,0, 4^ 
[1:3] OA(NOJ-NHMe. [88“]. ;Ponne(i fcy heat- 
ing o-nitn-phenol with aleoholio methylamitlh 
at 180° (Hampel, /.or. [3] 41, 164). 

mtro$amint O.H,(NOJ.N{NO)Me. [86°]. 
fii-Nltro»meth7l*aniUne 

JiHMe. [66®]. Formed by methyl- 


ation of fn-nitro-aniline (Ndlting a. Strieker, A 
19, 648). Beddish-yellow needles, sol. hot Aq. 

Atetyl derivative (!}sH4(K02)!NAoMe. 
[96®]. Needles, soL water (Meldola, 0. 68, 775* 

Benzoyl dertnafioe OfHgBzN^O,. [106®]. 

2V’ifrosamine0^4(NOJ.N(NO)Me. [70®]. 

p-Nitro-methyl-aniluie 

[l:4]CaH4(NO,).NHMe. [162®]. Formed by heat- 
ing Cl:4]C„H,0SOJ.NrNMe.O.H,(NO,][4:l] with 
HClAg (Meldola a. SaliCon, C. J. 63, 774). Short 
thiek yellowish-brown prisms or tablets (from 
alcohol), si. sol. hot water, v. sol. alcohol. 

Acetyl derivative 0gH4(N02).NAcMe. 
[163®]. 

Benzoyl derivative, [112®]. Prisms. 

Nitrosamine 03H4(N0a).N(N0)Me. [100®]. 

m-Nitro-di-methyl-aniline 
OaH4(NOJ. NMe,[l:3]. [61®]. (280®-286®). 

Large red prisms. Obtained by heating w-nitro- 
aniline hydvobromide (1 mol.) with MeOH 
(2 mols.) at 100® ‘{S. a. B.). Prepared by nitra- 
tion of dimethylaniline in presence of a large 
exedsB of H^S04, p-nitro-dimethylaniline being 
formed in smaller quantity. A mixture of 
193 g. of HNO, (S.G. 1-36) and GOO g of ordinary 
H.^SO, is allowed to slowly drop into, a solution 
of 200 g. of dimethylaniline in 4,000 g. of 
ordinary H2SO4, keeping the mixture cooled 
below 5®. Auer standing for 4 or 6 hours it is 
poured into about 10 litres of iced water and 
filtered from theppd. p-nitro- derivative, more of 
which separates on partial neutralisation with 
Ka-^CO, (60 or 60 g. on the whole). The filtrate 
neutralised with Na.^CO, deposits the m-nitro-di- 
methyl-aniline ; the yield is 160 to 170 g. (Groll, 

B. 19, 198). 

Methylo- bromide 0,H4(N02).NMeJ3r, 
Crystalline (Stadel a. Bauer, B. 19, 1941). Yields 
crystalline B'MeCl, B'^Me^PtCl,, and unstable 
B'MeOH which is converted by m-nitro-phenol 
into C,H4(NO.,).NMe,.O.0„H,(NO2) [62®]. 

p-Nitro-di-methyl-anillne 0,H4(N0.J.NMe.4. 
[163®]. Formed by adding HNO3 to a solution 
of dimethylaniline in HO Ac ('(Veber, B. 10, 7601. 
Formed adso by oxidising p-nitroso-di-mcthyi< 
aniline with KMnOg (Wurster, B. 12, 628 ; cf, 
Schraube, B. 8, 676) ; by heating p-chloro-nitro- 
benzene with NMe, at 180® (Leyraann, B. 16, 
1234); and by the action of nitrous acid on 

C, H4(NMe.^).SD,H (Michler a. Walder, B. 14 
2176), on C«H^NMe2).N.^0^4NMe,{ (Lippmann 
a. Fleissner, B. 16, 1421) * and on the bas< 
CgH,(N03)(NHJNMe, (Hewi, B. 21, 2309) 
Yellow needles. Does not form salts. 

Di-nitro-methyl-aniline C,H,N,04 ij 
0,H3(NO.J,.NHMe. [177®]. 

, Formation. — 1. Froip chloro-di-nitro-benzem 
and methylamine (Leypiann, B. 16, 1284).— 2 
By heating C,Hg(NOJ,NMe, [78®] in HOAc witl 
wbromine (L.), or CrO, (Van Bomburgh, B. T. C 
8, 260).— 3. By nitrating the formyl, aoetyl, oi 
oxalyl derivative of methyl-aniline (Norton a 
Allen, B. 18, 1906 ; Norton a. Livermore, B. 20 
2278). 

Pre^fiM.— Yellow oiystalsp aoL alcohol 

si. sol. hot water. 

Di-nitro-di-methyl-aniline*' 
C^,(NO*)*.NMe,[4:2:l]. [87®]. Formed fron 
CAcK^OJ,and NMe, (Leymann, B.16, 1288] 
Prepared ^ slowly adding 600 g. of dimethyl 
aniune to a mixture of 6 Utrea of ordinary 
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HKOg and t litras of water, cooled to 0^; the 
yield being (Merten^, B. 19, 2128; ef. 
Weber, B. 10, 763). Large yellow points 
crystals or prisms. V. sol. aloohol, chloroform, 
benzene, aoetio acid, and HOlAq. Heated with 
10 p.o. KOH aq it readily decomposes into di- 
nitro-phenol [114^] and dunethylamine. Boiled 
with faming HNO, it is converted into tri-nitro- 
phenyl-methyl-nitramid& OaH2(K 0 Js.N Me(NO.J. 

Salts.— B^HCl : nnstable.-B'^HgOlaPtOl^ : 
granular pp., or large brownish-red pyramiddt 

Di-nitro-di-methyl-aniline 
CgH,(NOJj,.NMea[6:3:l ?J. Formed byhitration 
of dimethylaniline with dilute HNOj, (equal vols. 
of HNO, (S.G. 1*4) and water) without cooling, 
the yield being 16 p.o. (Mertens, B. 19, 2125). 
Golden-brown plates. Decomposes at 250°~272^. 
Soluble in phenol. It is attacked only oy very 
strong KOH. Boiled with faming HNO, it is 
converted into di-nitro-phenyl-methyl-nitramine 
C.H,(NOa)rNMe(NO.J, a crystalline body which 
explodes above 220°. 

Tri-nitro-methyl-aniline ue. 

CjH^iNOJjNHMe. [111°]. Formed from 
C^R,Cl(NOa]l5 (pioryl chloride) and mcthylamine 
in not alcoholic solution (Van Bomburgh, 
JB. T. C. 2, 31, 106, 306). Yellow needles (from 
alcohol). Gives off NMeH^ whe ^ heated with 
KOHAq. 

Nitro- derivative CaH2(N03)5NMe(N02). 
[127°]. Obtained from dimethylaniline (10 pts.) , 
H,S04 (100 pts.), and HNO?(200 pts. of S.G. 1*48). 
Obtained also from methyl-aniUne and HNO, 
(Bomburgh), and by nitration of di-methyl- 
amido-phenyl naphthyl sulphone (Michler a. 
Schacht, B, 12, 1790). Pale-yellow crystals 
(from aloohol). Yields picric acid on boiling 
with aqueous Na^CO*. Beduced by tin and 
HClAq to tri-amido-phenoL 

Tri-nitro-dl-methyl-aniline CaH.^(N02)3NMej,. 
[188°]. Formed from picryl chloride and alco- 
bolic dimethylamiue (Van Bomburgh, R, T. G. 
2, 106 ; 8, 260). fellow crystals (from benzene). 
Forms with picric acid the crystalline compound 
0.H,N40AH.(N0J,0H [114°]. 

Tetra-nitro-methyl-aniline. Nitro^ deri^ 
vative 0,H(N03),.NMe(N03). [146°]. Formed 
from the preceding tri-nitro-di-methyl-aniline 
and HNO. (S.G. 1*6) (Van Bomburgh, B, T, C. 
8, 274). xellowish-wnite needles. On dissolv- 
ing in MeOH it yields 0«H(N03)3(0Me).NMe(N0J 
[99°] ; aloohol forms O.H(N03)3(OEt).NMo(N03) 
[98°] in like manner. Aqueous mothylamiue pro- 
duces 0JE[(N03),(NMeH).NMe(N03) [192°] and 
0,H(NOJ,(NMeH)3 [236°]. If a few drops of 
amli nft be poured upon the nitro- derivative it 
catches fire. ^ • 

MITBO.MSTHYL-/NTHBAQTJINONS 
C,4Hg0*(0H3)(N03). [270°]. Prepared by nitra- 
tion of methyl-anthraquinone by adding KNO, 
to its solution in H3SO4 (Bdmer a. Link, B, 16, 
696). Sublimes in small white needles. SI. sol. 
albohol and ether, v. sol. nitrobenzene. 

TBI-NITBO-IBMIETHTL-BENZENB 
C.Me,(NOJ, [1;2;8:4;6:6]. [209°]. Got by ni- 

tration (Jacobsen, B* 19, 2617). 

NITBO-MBTHTL-BEHZOIO AGIB c. Hxtro- 
VOLUIO AOm. 

Vitio-di-mctliyl-bcnioie acid 0g]^0« is 
OJEtgMe,0ifOj}.COiBL [196^. Formed by oxi- 


dising nitro-4^-oumene (Schaper, F. 1867, 18). 
Blender needles.— OaA'j 6aq.— BaA', 9aq r— EtA'. 

j).NITB0. METHYL. COUMABILIC AOID 
OMeiC.COaH I 

C.H3(N03)< / . ff.78°]. Obtained by 

O < 

saponification of its ethyl-ether, which is formed 
by heating dry p-nitro-phenol sodium with chloro- 
aoetoacetic ether and dissolving the product (pro- 
bably p-nitro-phcnoxy-acetic ether) in cone. 
H3SO4 (Nuth, B. 20, 1332). Short yellow needles. 
U. sol. hot water, alcohol, and ether; nearly 
insol., pold water. Most of the salts are sparingly 
soluble. — AgA' Jaq : small needles. 

Ethyl ither EtA': [74°]. White needles. 

NITBOs. METHYL - ETHYL • BENZENE v. 

N ITRO- ETHYL-TOLUENE . 

NITBO - (B. 2 - Py. 2) - DIM^TRYL - (Pj/. 8) - 
ETHYL - QUINOLINE 0,3Li„N(NOJ. [109°]. 
Formed by nitration' of di-methyl-e^yl^uinol- 
ine (Harz, B, 18, 3391). Triclini'c crystals. 
Easily soluble in chloroform, m. sol. ether. 

Salts. — B'HCl* • easily soluble y^Jtbw 
crystals.— B'aH,.PtCl3 2aq: short thick oiange 
crystals, sol. hot water. 

Nitro-(B. 2, 4 ; Py. 2)-tri-methyl-(Py. 3)- 
ethyl-quinoline 0,4H,3(N03)N. [90°]. Formed 
by nitration of the base (c/. p. 32G). Needles 
(from alcohol). It is accompanied by the d i - 
nitro- derivative 0,4H,3(N03)3N [162*6°] 
Waldbott, B. 23, 2272). 

DLNITRO-METHYLIC ACID (so-called) 
CIT4N2O3 i.e. CH3.NH.NO3 ? By passing NO into 
ZnMe.^ there is formed CH3(ZnMe)N303, which 
is decomposed by water yielding CH3(Zn0H)N30„ 
whence CO* yields crystalline (CH3.N,G2)j{Znaq, 
which is converted,* by adding Na^COa to its 
aqueous solution, into very soluble CHsNaN^O^aq 
(Frank land, G. J. 11, 88). 

DI-NITBO-METHTL-MESIDINE Nitramine 
C,Me3(N03)*NMe(N02). [138°]. Formed from 
C,Me3H3.NMe3, H^SO,, and HNO, (Klobbie, 
R. T. C.'G, 31). Crystals, si. sol. ether. 

NITBO-METHYL-NAPHTHALENE 
CjiH^NO*. [81°]. Fonned, together with the 
di-nitro- derivative [206°], by nitration of {$)- 
methyl-naphthalene (Schulze, B. 17,844). Thin 
yellowish needles. 

DI-NITR0.(Py. .3).METHyL.(/3)-NAP.HTHO. 
QUINOLINE C,4H,(NO.i.;^.®Four bodies of this 
constitution, melting at 227°, 230^, 206 °-t 212°, 
and 260°, may bo obtained, as well as a tetra- 
nitro- derivative [277°], by nitrating the (Py. 8)- 
methyl-{i3)-naphthoquinolino which is formed by 
condensation of ()8)-naphthylamme with paral- 
dehyde (Seitz, jB. 22, 256). • 

NITBO - DI - METHYL - PHENYL - ACETIC 
ACIIb [3:5:2:1] C,H*(CH,)*(NOJ.CH*.COJ6I. 
NitrO’mMyUacetic acid. [139°]. Formed by 
heating,(6:3:f)-di-methyl-phenyl-acotio acid with 
dilate nitric acid (Wispek, B. 16, 1679). Long 
fine needles. Sol. alcohol, ether, and hot water, 
insol. cold water. On reduction it gives darbo- 

, mwyi (O.H,(CH.).<°^>00). 

Salts. — A',Ca4aq : thick naedlci.— . 
A',Ba41aq ; fine needles.— A'Ag. 

Di-nitro-methyl-phenyl-aostie Mid Dx* 
iwrno-TOLTirAoi'no mud. 
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(B. 4)-IIlTH0-(B« 


)-i[ZTHTi.-ainiroLiHS 

CH:CN0,.0.*^‘!0M8* ® ■ 

Quinaldine, [137^1. Formed, together with the 
isomeride [82®] nitration of (Py. 8)-methyl- 
quinoline (Doebner y* Miller, B. 17, 1699 ; Ger* 
deissen, B, 02i 245)i; Formed also by the action 
of aldehyde on ^nitro-aniline. Iiong needles, 
si. sol. cold waten— B'HCl: prisms.—- B'^HaPtClgt 
small needles. 

(J5. 1 or 8)-Nitro-(Py. 8)*methyl-qtiinoline 
0,H.Me(N02)N. m-Nitro- qtiinaldine. Formqd 
as above, and also by the action of aldehyde on 
wt-nitro-aniline (D. a. M.). Slender nebdles, 
volatile with steam. — B^HGl prisms. — 
B'2H.^tCl«: needles. 

(B, 1 or 3)-Nitro-(B. 2)-methyl-qiiinoliiie. 
[117®]. Foigned by nitrating (J3. 2)-methyl- 
quinoline (N6ei..*'^7^a. Trautmann, B. 23, 8655). 
Formed also from (2, 1, 4) -nitro-tolnidine, gly- 
cerin, picric acid, and H2Sd4. Needles. Yields 
a methylo-iodide. [190®]. 

(B. 4).Nitro-(B. 2)-methyl-4(iinoli]ie 

Ch“c5oJ.c:n” CH- 1122"]. Fonned from 
nitro-p-toluidino (N. a. T.). Yellow needles. 

(B. l)-Nitro-(B. 4) -methyl-quinoline 

i 4, 2, l)-nitro-o-toluidine and also by nitrating 
B. 4) -methyl-quinoline. 

Nitro-methyl-qninoline. [127®]. Got by 
nitrating lepidine (Busch a. Kdnigs, B. 28, 2687). 

Nitro-(Pp. 3) -methyl-quinoline tetrahydride. 
jN^tfroso.derivafiv«C„H„(N02)N.NO.[152®]. 
A product of the action of nitrous acid on {By. 3)- 
methyl-quinoline tetrahydride (Mdller, A. 242, 
814). Golden plates (from alcohol-benzene). 
Nitro-(Pp. 4) -methyl-quinoline tetrahydride 

Nitro-kavroline. [94"]. 

Formed by careful nitration of kairoline (Feer a. 
Kdnigs, B, 18, 2390). Long red needles. 

(B. l)-lfitro.(B. 2, 4)-dl-methyl-quinoline 
QMe:C(N02).Q.CH:QH nos^^ Formed bv 

nitrating di-methyl-quinoline, and also from 
nitro-m-xylidine [125®], glycerin, H2SO4, and 
picric acid (N. a. T.). Yellow needles. 

lfitro-(B. 2,'’4; Py, 8)-tri-methyl-quinoline 

OT®-;CM;a^ic3e^2"]. Formed by nitra- 
ting tri-methyl-quinoline (Panajotoff, B. 20, 85). 
Needles.— B'gHjPtCljaaq ; crystalline. 

Bi - nitre - {Py. 4) - methyl - quinoline tetra- 

kydride O.H,(NOJ,<®^^ Di-nitro- 

kairoline. [148®]. Formed from kairoline, HOAc, 
and HNOt (Feer a. Kdnigs, B. 18,2890). Golden- 
yeUow plates, sCl. alcohol. 

DI - NITBO - BI - METHYL - 0I7LPHAMIBE 
i.e. S02(NMe J^OJ2. [90®]. Formed 
from di-methyl-sulphamide and HNO, (Franchi- 
mont, B. T. 0. 8, 419). Crystals (from benzene). 

HITEO - METHYLS THIENYL METHYL 
KETONE 0,H,NSO, i.e. O.MeH(N02)S.C{).OH,. 
[121^. Obtained by nitra&ig O4MeH2S.OO.CH, 
(Demuth, B. 19, 1861). Needles (from ether). 

N1TR04>I-METHYL-THI0PHENE 
CANSO, U. S04Me2H(N0J, NUnhtkioxem. 


Oil, formed from di-metliyl-tlilophene vapottf, 
HOACi and HNO, (Messinger, B. 18, 1688). 

NdTEO-METHYL-o-TOLBIBINE O^HjoNjO, 
i.e.04H,Me(NOJ.NHMo [2:4:1]. [134®]. Obtained 
by oxidation from nitroso-methyl-o-toluidine 
O.H,Me(NO).NHMe (Kook, A. 243, 309). Green- 
ish-yellow needles, sol. benzene. 

Nitro^methyl-p-toluidine 
0.H,'Me(N02).NHMe [4:2:1]. [86®]. Formed from 
nitro-p-^toluidine and Mel (Gattennann, B. 18, 
148^ ; Niementowski, B. 20, 1874). Bed needles 
(from alcohol) or tables (from benzene). 

Acetvl derivative [64®]. (250-266® at 
270 mm.)" Plates.— B'C4H2(N02)j,0H. [212®]. 

Bi-nitro-methyl-o-toluidine. Nitro-deriva^ 
tiv e. [2:4:6: l]04HyMe(NO J2NMo.NO,. [120®]. 
Formed from di-methyl-o-toluidine and IINO, 
(Van Fomburgh, B. T. 0. 8, 895). Pale-yellow 
crystals. Potash converts it into methylamine 
and di-nitro-o-cresol. 

, Di-nitro-methyl-p-toluidine 
C4H2Me(NOj2NHMe [4:6:2:!]. [129®]. Obtained 
front'04H4Me(NAcMe) and HNO, (A, L. Thomsen, 

B. 10, 1582 ; Gattennann, B. 18, 1487). Bed 
needles (from dilute alcohol). 

Nitrosamine Og]ay4o(N02)2.NMe.NO. 
[125°]. Yellow needles. 

Nitro- derivative C,H2Me(N0J.,.NMe.N02. 
[139®]. Formedfrom di-methyl-p-toluidine (1 pt.), 
H2SO4 (2 pts.), and HNO, (10 pts.) (Van Bom- 
burgh, B. T. C. 8 , 404). Tm same compound 
[130°] appears to boi^formed by the action of 
dilute HNO, on [l:4]C4H4Me.NAcMe (Norton a. 
Livermore, B. 20, 2268). Nearly colourless 
crystals (from boiling alcohol). Yields di-nitio- 
p-cresol on boiling with potash. 

Tri-nitro-methyl-m-toluidine. Nitro^ de- 
rivative [3:6:4:2:1] 04HMe(N0j3NMe.N02. 
[102®]. Formed from di-methyl-m-toluidine and 
IINO, (S.G. 1*5) (Van Bomburgh, B. T. 0. 8, 
413). Pale-yellow crystals. 

Tri-nitro-methyl-p-toluidine 

C. HMe(NOJ,.NHMe [4:6;3;2:1]. [138®]. Formed 
by further nitration of nitro-ftiethyl-p-toluidine 
(G.). Yellowish crystals. 

Nitro-di-methyl-m-toluidine 
OeH,Me(NOJ.NMQv [84°]. Obtained by oxi- 
dising nitroso-di-methyl-w-toluidine with KMn04 
(Wurster a. Biedel, B. 12, 1800). Yellow needles. 

Bi-nitro-di-methyl-m-toluidine 
OeH2Me(N02)2.NMe2. [107®]. Prepared by ni- 
tration of di-methyl-m-toluidine dissolved in 
HOAc (W. a. B.). Yellow needles. 

Bi-nitro-di-methyl-m-toluidine 
C.H.Me(NOj2.NMe,. [168®]. Formed from di 
methyl-m-toluidine, HNO, and H^S04 (W. a. B.). 
Less sol. alcohol than the isomende [107®]. 

(a)-NITRO-NAPHTB[ALENE C,oH,NO,. Mol. 
w. 173. [66®] (Mills, P. M. [6] 14, 27) ; [61®J 
P’Aguiar, B. 6, 870 ; Schiff). (804°) (De Coninck, 
B. 6, 12). S.V.S. 141 (Schifl, A. 228, 266). 
S.G. 4 1*831 (Schroder, B. 12, 1613). S. (88 p.c. 
alcohol) 2'8. Formed by nitration of naph- 
thalene (Laurent, A. Ch. [2] 69, 878 ; Beilstein 
a. Kuhiberg, A. 169, 88 ; Guaresohi, B. 10, W4). 
Formed also by elimination of NH, from (a)-nitro- 
(a)-naphthylamine (Liebermanii, A. 188, 286). 

Preparation, — Bv shaking naphthalene with 
nitric acid in the cold, and zacmtalUsing from 
alcohol or ligroln (B. a. E. ; c/. Piria, A, 78, 82). 
Prepared alM by stirring naphthalina (360 pit.) 
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#!lh a mixiore of HNO, (200 pts.) aQdH.S04 
(800 pt«.) at 40®-5Q® (Witt. Ohem. Ind. 10. 216). 

iVoptfr<iea.— Pale-yellow prisma. A few 
milligrammea projected into a red-hot test-tube 
containing nitrogen detonates slightly with a 
white flame ; a larger quantity gives a red flame; 
with a still larger quantity no flame is seen 
(Berthelot. A. Oh. [6] 16. 24). 

Reactions. — 1. Beadily reduced to («)-naph- 
thylamine. Zinc-dust aiad HGlAq yields chlori- 
nated naphthylamines. — 2. PG1;( forms (a)-chloro- 
naphthalene. — 8. Chlorine yields mono-, di-, fti-, 
and tetra-chloro-naphthalenes (Atterberg, B. 9. 
316, 926).— 4. JBro7?rin6 forms bromo-nitro-naph- 
thalene [122*6®]. di-bromo-nitro-naphthalene 
[98®J. and two tetrabromide8.--6. HBrAq at 
196® yieldsC,oH.BrandG,oHgBr,(Baumhauer, B. 
4. 926). — 6. GrOfin HOAoformsc-nitro-phthalio 
acid (Beilstein a. Kurbatoff, C. C. 1881. 8o9).— 7. 
Distillation over sine-dust produces (a^)-naph- 
thazine (G. Schultz, B. 17, 47®. 

G,oH.(NO,)Br4. [181®]. G. 
(93*6 p.o. alcohol) *26 at 16*2®. Formed ^rom 
nitro-paphthalene and bromine (Guaresohi. A. 
222, 286). JVhite needles. When kept at 187® 
in a current of air for some time it changes to an 
isomeride [143°] and G,„H,Br(N02) [122*5°]. 
When boiled with alcohol for a long time it 
changes to a second isomeride [173®], S. (93*6 
p.o. alcohol) *18 at 16*2®. 

(/3)-Nitro-naphthale]i6 Oi^HyKOf. [79®]. 
Formed by eliminating NH, from (2, l)-nitro- 
(a)-naphthylamine (Lellmann, B. 19, 236; 20, 
891). Formed also by the action of precipitated 
Gu^O (2 mols.) upon a solution of (3)-diazo- 
naphthalene nitrite (1 mol.) obtained by adding 
a solution of 12 g. NaKO^ in 40 g. water to a 
mixture of 7 g. of (/3)-naphthylamine, 16 g. HNO,, 
and 250 o.c. of water. The yield is small. 
(Sandmeyer, B. 20, 1496). Yellow needles, v. 
sol. alcohol. Volatile with steam. Reduced by 
zinc and HOAo to (i3)-naphthylamine. 

• a ’-Dl-nitro-naphthalene CjoH„(N02), [I'.d^. 
Mol. w. 218. [ai2°]. Formed, together with 
the (l.l')-isomeride. by boiling naphthalene with 
fuming HNO, or by heating it with HNO^ and 
H^SO^ at 100° (Darmstadter a. Wiohelhaus, B, 
6. 263 ; D*Aguiar, B. 6, 87u ; Beilstein a. Kur- 
batoff. A, 202. 219). Formed also by heating 
nitro- (a) -naphthoic acid [239®] with HNO, (S.G. 
1*8) (Ekstrand, B. 18, 2881). 

Properties.— Six-sided needles (from HOAo), 
T. si. sol. HOAo. A few milligrammes thrown 
into a red-hot tube full of nitrogen detonate 
with reddish-white flame (Berthelot, A. Ch. [6] 
16, 26). 

Reactions. — 1. Oxidised by HNO, (S.G. 1*16) 
at 160° to c-nitroph^alic, s-di-nitro-benwiic, 
and picric acids (Beilfftein a. Kurbatoff. Bl. [2] 
84, 827).— 2. PCI* yields (7)-di-chloro-naph- 
thalene [107®]. • 

< ’-Di-nitro-naphtlialeno 0,oH4(NO,), [1:1']. 
[172®]. S. (88 p.o. alcohol) *187 at 19®. S. 
^nzene) *72 at 19®. S. (chloroform) 1*1 at 19®. 
Formed, at the same time as the preceding, by 
nitrating naphthalene (Darmstfidter a. Wichel- 
haus, A. 162, 801 ; Beilstein a. Kuhlberg, A., 
169, 86). Formed also by heating nitro-(a)- 
•ithoio acid [216®] with HNO, (S.G. 1*3) 

E trand, B. 18, 2881), and by eliminating KH, 
di-nltro>(8)-iiaphthyla]iiine (Qaess, /• jpr* 


[2] 48. *87). Tables, more soluble in HOAo, 
chloroform, benzene, and acetone than the (1,4')- 
isomeride. 

Reactions, — 1. Dilute. HNQ, at 160® yields 
di-nitro-phthalio acid [226®],^ s-di-nitro-benzoio 
acid, and picric acids.— y PGlj, forms C-di- 
chloro-naphthalene and 9-trir jhloro-naphthalene* 

(7) -Bi-nitro-naphthalene G,oHJ(N O.J.,[l:3]. 
[144°]. Obtlined from di-nitj:o-(^ -naphthyl- 
amine [236°] by elimination of NH2(Liiebermann 
a. Hammerschlag, A. 183, 272). Yellow needles. 

(8) -Di.nitro-naphthalene 0,oHj,(NOa)j [1:8' ?]. 
[i62°]. Formed by eliminating NHj from di- 
nitro-(i8)-naphthylamine[238°] (Graebe a. Drews, 
B, 17. 1172). Yellow needles, v. sol. alcohol. 

♦ a *.Tri-Litro-naphthalene 0,oH5(NOj),. Mol. 
w. 263. y.22°]. Formed by further nitration 
of * a *-di-nitro-naphtbalene (D’Aguiar, B. 6, 872, 
897). Monoclinic crystals, v. sol. FOAc. 

* /B * -Tri - nitre - naphtha^ 

[218“]. S. (88 F-O. alcohol] -06 at 23“. Ob- 
tained by further nitration of ‘ jS ’-df-nitro- 
naphthalene (Laurent, A. 41, 98; D* Aguiar; 
Beilstein a. Kuhlberg, A. 169, 96). Formed a)po 
by eliminating NH^ f.om tri-nitro-(o)- or *(3). 
naphthylamine (Stacdel. B. 14, 901 *, A. 217, 
174), and by the action of fuming HNO, and 
cone. H^SO, on nitro-(a)-naphthoio acid 
(Ekstrand, B. 19, 1131). Prisms (from HOAo), 
▼, si. sol. HO Ac and ether. 

(7)-Tri-nitro-uaphthalene OioHjfNO-Js. [147°] 
(B. a. K.) ; [164®] (A.). S. (90 p.c. alcohol) *11 
at 18*6®. S. (ether) *38. 8. (benzene) 1*05 at 
18*6°. Obtained by boiling * a *-di-nitro-naph- 
thalene for a few minutes with H^^iSO, and fuming 
HNO, (Beilstein a. Kuhlberg, B. 6. 647). Yellow 
plates. 

♦ a Metra - nitro^- naphthalene C,pH4(N02)4 
[259°]. Formed by boiling * a ’-di-nitro-naph* 
thalene with HNO, and H^SO, for some hours 
(A.; B. a. K.). Crystals (from chloroform), 
almost insol. alcohol. 

♦ 3 ’-Tetra - nitre - naphthalene 0,pH4(N02L. 
[200°]. Formed by heating * 3 ’-di-nitro-napn- 
thalene with fuming HNO, for 4 days at 100® 
(Lautemann a. ^'Aguiar, Bl. 8,261). Asbestos- 
like needles (from alcohol). Explodes when 
heated. 

References, — Bboho-, Ghlobo-. and Iodo-, 

NITRO-NAPHTHALEBE. 

NITRO-NAPHTHALENE DICABBOXYIIO 
ACID 0,4HAN04)(C02H),. Nifro-naphthalic acid. 
Got by oximsing nitro-Acenaphthene (Quincke, 
B. 21, 1464). Yellow needles. On heating it yields 
an anhydride [220®].— CaA"aq. — (NHj2A"aq. 

♦ a » - NITRO . NAPHTHALENE SULPHONIC 
ACID C,„HAN0.,)(S03H) [1:4']. Formed from 
(a) -nitro-naph thalene and fuming Q^SO, or 
CISO3H (Laurent, C. R. 31, 637; Armstrong a, 
Williamson, 0, J. Froc. 2, 233 ; Erdmann, A. 
247, Bll). Formed also by nitrating naphthal- 
ene (a)-sulphpnic acid (Cleve, BZ. [2] 24, 606). 
Straw-yellow prisms (containing 4aq), v. sol. 
water, si. sol. dilute II^SO,. Tastes bitter. Its 
K salt distilled with KaCrjO, and HCl givee 
chloro-nitro-naphthalepe [111®] and di-chloro- 
nitro-naphthalene [85®]. Sodium -amalgam re- 
duces it to (a)-naphthylamine and H^tSO^ (Glaus 
A. Graeff. B. 10. 1808). 

Salts.-KA'iaq. S.2*latl5®.-NH4A'lJaq. 
— NaA'Jaq.— MgA'jSaq.— CaA'j2aq.— BaA'jSaq. 
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— ZnA',8aq. — PbA',8i^. — link\iaq. — 
OuA'giaq.—AgA* : monoolinio prisms. 

AJthyl etherMA', [101®]. 

Chloride 0,oH.(NO,)(SO,Cl), [118®]. 

Amide 0,oH«(ia,)(SO^H,). [2260]. 

Nitro-naphthaie^e>‘ '-aulphonio aeid 
0,#Hg(N0J(B0,H)[l(‘-i']. Formed, together with 
two or more isojnorides, by nitration of naph- 
thalene (i3)-su1phonio acid (Gleve, Bl, [2] 26, 
444), and, together with a larger quantity of the 
* a *-acid and some of the 6-aoid by heating 
nitfo-naphthalene with H.JSO4 containing exoesf 
of SO, at 100® (Palmaer, B. 21, 8260). Yields 
C„H.C1, [48®]. 

Sal ts.-KA'.— NaA'Saq# -BaA'.aq. 
S. -116 at22®.-MgA'27aq.- CaA',aq.— ZnA'^Oaq. 

-PbA'.^3aq.— MnA'2 6aq.— 0uA',6aq.-“AgA'. 

Ethyl either EtA\ [116®]. 

C/ifortdfflIi7o£UNOJ.SO,Cl. [126®]. Mono- 
clinic crystals ; a:6:2 =* *996:1: *831 ; i3 = 81® 28'. 

AffUdo- [184®]. Yellowish needles. 

M-Kitro-naphthalene sulphonio acid 
0,^,(N02)(S03H)[1:3]. Formed, together with 
the **3 * and (6)-isomeridc5, by nitration of naph- 
thalene (/3) -sulphonio acid (Cleve, B. 19, 2170). 
Its chloride on heating with PCI, yields C, ,11,01, 
[61®].— KA'.-NaA'.-BaA', 3aq.— PbA', 8aq. 

Ethyl ether EtA\ [115®]. 

Chloride 0,oH,(NOJ.S02Cl. [140®]. 

Amide [226°]. Long needles. 

(8)-Kitro-naphthalene sulphonio acid 
0„H,(N02)(S0,H) [1:2']. The Basalt is themost 
soluble of tue Ba salts of the acids obtained by 
nitration of naphthalene (/3) -sulphonio acid 
(01eYO,BZ. [2] 29, 416; B. 21, 3264). Occurs 
also among the products of sulphonation of 
(o)-nitro-naphthalene (Palmaer). Its chloride, 
heated with PCI,, yields CjoH^jCl, [62®]. — KA' Jaq. 
— NaA'iaq.-NH,A'.-BaA'2 3aq. S. (of BaA',) 
11 at 100® ; *2 at 17®.— CaA', 2aq.— MgA',9aq.- 
PbA'.Saq. — MnA',10aq. — CuA',8aq. — 
Zn A', lOaq.— AgA'. 

Ethyl ether EiA\ [107°]. Needles. 

Chloride [167®]. Yellow needles. 

Amide [22|^®]. Needles. * 

Kitro-naphthalene sulphonio acid 
OjoH,(NOJ(SO,H)[ 1:4]. Formed, together with 
the (1:1') and 1:4') isomerides by nitration of 
naphthalene (a)-sulphonio acid ; the acids being 
separated by crystallisation of their chlorides 
from benzene (Cle^,^^. 23, 958). Yellowish 
crystalline mass. — KA'. — NaA'aq. — CaA',2aq. S. 
2*7 at 17® ; 7 at 100®.— BaA>q. S. 1*6 in the 
cold ; 8 at 100®.— PbA', 6aq.— AgA' ; needles. 

Methyl ether MeA'. [117®]. 

Ethyl ether EiM, [93®]. 

OAZdri<feO,oH,(NO,)SO,01. *[99®]. 

Amide [188®]. Ootahedra. 

Vitro-naphthalene sulphonio acid < 
0,JH,(N02)(S0,H) [1:1']. A product of the nitra- 
tion of napnthalene (a)-8ulphonio abid (C)eve, B, 
28 , 962 ). 

Chloride [101®]. 

■a'-Hitro-naphthaleim disulphonio acid 
0, A(N0J(S0,H)2[4:2:2'J. Obta^ed from its 
chloride, which is formed by nitrating naph- 
thalene * a '-disulphonio chloride 0„H,(S03C1), 
(AUn, Bl [2] 89. 63; Bn. 2, 166). Needles, t. 
•. sol. water.— rNaA"6aq.—E2A" 8aq.— OaA" 6aq. 
-BaA" 6aq. -PbA" 4aq.- Ag,A" 8aq. 


Chloride [141®]. With 

PCI, it yields 8-tn-<^oro-napnthalene. 

A^ide, [287®]. 

*i3'>Nltro.naphmalene disulphonio acid 

0„H,[N02)(S0,H),[1:3:2'J. Formed by nitrating 
naphtnalene * 3 *>disulphonicaoid (A16n). Scales. 
— Na^" 2aq.— K,A".— CaA"2aq.— BaA" 2aq.— 
PbA"2aq.-Ag,A^2aq. 

Cfhloridt 0,.H.(N0,)(S0,01)r [186®]. 

With POl, it give. (‘)')-trF-chloro-naphthslene. 
iL m id e [above 300®]. Needles. 
Bi^nitro-naphthalene * a '-disulphonio acid 
C„H4(NOji),(SO,H),. Obtained from its chloride 
which is formed by nitrating naphthalene 
‘ a ’-disulphonio acid (A16n). — K^". — KjA 'daq. 
— BaA" 6aq.— Ag,A" aq. 

Chloride [219°]. Needles (from benzene). 
Am<^de 0,oH4(N03)2(S02NH.j2. [c. 806®]. 
Pen-NITB0-(a).NAPHTH0IC ACID 
0,oH,(NO,)(002H)[1:1']. [216°]. S. *04 in the 

cold. S. (alcohol) 6. Formed, together with 
the (l,4')-isomeride by nitrating (o)-napththoic 
acid ^’Kiiohenmeister, B. 3, 739 ; Ekstrand, B. 
12, 1393 ; 18, 73, 2881 ; 19, 1138 ; J. pr. [2] 38, 
166', 276). Prisms, v. sol. alcohol. ' Yields on 
nitration di-nitro-naphthalene [170®]. 

Salts.— NaA'.-CaA'^Saq. S. 2 at 16®.— 
BaA', 6aq.— Pb^A', aq : yellow prisms. 

Ethyl ether Et A'. [69°]. Octahedra. 
Amide 0,oH„(N02)(CONH.J.[280®]. Needles, 
converted by cone. IlGlAq at 170 into 

[261“): 


Nitro-(tt) -naphthoic acid 
C„H,(NO,)(CO.,H)[l:4']. [239®]. S. -02 at 16®. 
S. (alcohol) *6 at 16°. Formed as above, and 
also by saponifying its nitrile which is obtained 
by nitrating the nitrile of (a) -naphthoic acid 
(Graeff, B. 14, 1063 ; 16, 2250; Ekstrand, J.pr, 
[2] 38, 241). Needles. HNO3 (S.G. 1*3) converts 
it into di-nitro-naphtlialene [212°]. — NaA'6aq. 
— CaA'2 2aq. S. *63 at 15°.— BaA', 8Jaq ; yellow 
needles. — PbA', S.Jaq. 

Methyl ether MeA'. [liO®]. 

Ethyl ether EtA\ [93®]. 

Isopropyl ether VxA\ [lOl®], 
2V'itrtZeO,oH,(yO,)ON. [205®]. 
(7)-NitrO’(a)-iiaphthoio acid [266®]. Formed 
by heating its nitrile with HCl Aq at 160® (Graefl, 
B. 16, 2252). Needles (by sublimation). 

Nitrile [163®]. Formed, together with the 
isomeride [205®] by nitrating (a)-naphthonitrile. 

‘ a'-Nitro.(j3)-naphthoic acid [220°]. Formed, 
as well as the four following aoids, by nitration 
of (3) •naphthoic acid (Ekstrand, B. 12, 1325). 
Needles.— CaA',. S. *26 at 16®. 

,Ethyl ether EiA\ {82®]. Needles. 

* iS '-Nitro-(/3)-naphtho^) acid 
0,oH3(N03)(COJB[)[i'or4':2]. [298°]. Formed as 
above (Ekstrand, B. 18, 1207; ef. pr, [2] 42, 
375). Obtained also by saponifying its nitrile 
(Graeff, B. 16, 2262). Needles, m. sol. hot aloo- 
hol.— KA' aq. — NaA' 2aq.— OaA', 8aq. S. *12 at 
15®.— BaA',4aq. 

Methyl ether MeA'. [112®]. Needles. 
Ethyl ether EiA\ [109®]^ Needles. 
Isopropyl ether PrA'. [76®]. Needles. 
Nitrile 0,.H.(N03)0N. [178®]. Formed 

by nitration of (/S)-naphthoic nitrile. Needles. 

f7)-Nitro-(i3)-uaphthoio aeid [269®]. Fonned 
tmMoy. Needles, T. soL alcohoL 





i9(>kvt«tk«rEtA'. [93«]. 

(B)^]fitro-(i9)-iLaphtlioio aeid 
0,A(N0,)[00^)[4'orl':2]. [288^. S. (al- 

oonol) *26 in the cold. Formed as above (Ek- 
Btrand, J,pr. [2] 42, 202). Needles. Yields di- 
nitro-naphthoio acid [226°] with fuming HNO,. 
— NH^A'.— NaV 2aq.-BaA'j 8aq.— OaA', d^aq. 
8. '15 in the cold. 

Ethyl ether Et A'. [12 1°]. Plates. • 

(e)-Nitro-(i8)-napht!ioio acid. [285°]. One 
of the products of the action of HNOg«(S.G. 
1‘42) on (8) -naphthoic acid (Ekstrand, J. pr, [2] 
42, 304). Stellate needles (from alcehol). 

Ethyl ether [75°]. Needles. 

Di-nitro- (a) -naphthoic acid 
C,„HJNOJ,CO,H [4:4':1]. [265°]. Obtained by 
nitration of (a) -naphthoic acid and of (lf4')- 
nitro-naphthoic acid (Ekstrand, B. Tftt 1600; 
19, 1984; 20, 219, 1353; J. pr. [2], 38, 259). 
Prisms or needles (from alcohol). Reduced by 
tin and HClAq to naphthylene-diamine [65°]. 
H.^S in alkaline solution forms OioH^Nj-CO Ji (?), 
a bluish-violet pp. — NaA' 6aq. — ^BaA'^ -’iaq. — 
CaA'., 3aq : needles. S. *7 in the cold. 

Eth^ ether EiiV. [143°]. Needles. 

Di-nitro-(a) -naphthoic acid 
C,,,H,(NOa)2CO.,H. [215°]. Formed, together 

with the preceding acid, by nitrating (a)-naph- 
thoic acid (Ekstrand, B. 19, 1984; J.pr. [2] 38, 
270). Needles or plates (from alcohol). Yields 
nitro-amido-naphthoio acid [o. 110°] on reduc- 
tion by HB and NH^-^aA'.^. 

Ethyl ether Eik*. [137°]. Needles. 

Di-iiitro-(a)-naphthoio acid * 
0 ,oH,(NO.,). 2CO.,H [4':1':1]. [218°]. Formed by 
nitrating nitro-(a) -naphthoic acid [239°], and 
occurs among the products of the action of 


Tx)-nitro-(a)-&sphtlioie Add 
0,oH4(NO.j3C02H, [236°]. Formed from di- 

nitro- (a) -naphthoic acid [266°], H2SO4, and 
fuming HNOg (Ekstre^i, B. 19, 1987). Needles. 

Ethyl ether Ety. v{lpl°]. Needles. 

Tri-nitro-(a)-ntphthoio ucid 
C,„H4(N02)3C0 .,H. [293°:j. a product of nitra- 
tion of di-pitro-(a)-naphtiloio acid [266°] (B,). 
Oubes, si. sol. alcohol. * 

Ethyl ether FAk'. [160°]. Needles. 

NiTRO.(a)-NAPHXHOL 

0 ,oH,(N 02)(OII) [2:1]. [128°]. Formed, together 
with the isomeride [164°], from acetyl- or 
ben/.oyl-naphthylamine by nitrating and boiling 
the product with NaOHAq (Andreoni a. Bieder* 
mann, B. 6, 342 ; Lieberinann a. Dittler, A. 183, 
245; WBrms, B. 16, 1815; Lellmann, B. 19, 
802). Obtained also by oxidising (8)-naphtho- 
quinone (3)-oxim (Fuchs, 629); and by 

the action of nitrous acid ^7 (tx)-riaphthylamine 
at 100° (Deninger,-/. pr. [2] 40, 300)» Yellow 
needles, si. sol. water, m. sol. alcohol ; volatile 
with steam. — H a' aq. — BaA'.^3aq : red needles. 

Nitro-(a)-naphthol C„JIj(N02)(OIin ^:1]. 
[164°]. Formed as above, and also by "le ac- 
tion of (nascent) nitrous acid on (a)-naphthyl- 
amine in the cold (Deninger, J. pr. [2] 40, 300). 
Golden needles (from water), not volatile with 
steam ; v. e. sol. alcohol. Yields di-nitro-naph- 
thol [138°] on nitration. By successive reduc- 
tion and oxidation it may be converted into 
(a) -naphthoquinone.— KA'.—NaA'j 2aq: crimson 
needles, bluish-red when anhydrous. — BaA'j aq. 
— BaA'jSaq (Hiibner, il. 208, 325).-CaA'a8aq. 
— PbA'2 : scarlet powder.— AgA'. 

;Nitro-(/3)-napbtbol. Ethyl ether 
0,oH„(N0.4(OEt)[l;2']. [73°]. Formed, to- 


fuming HNO3 on (a).naphthoic acid (Ekstrand, ! gether with the ethyl ethers of two follo\^ng 
B. 20, 220 ; J. pr. [2] 38,267). Trimetric crystals j isomerides, by nitrating OioHjjOE^t) dissolved m 


1,267). Trimetric crystals 
(from alcohol); « •973:1:1*442. Yields a 
lactam of di-amido-naphthoic acid on reduction. 
— CaA'2 7aq : yellow needles, v. e. sol. water. 

E thyl etiuir EtA'. [120°]. Needles. 

Di-iiitro-()3pnaphthoio acid 
0,„H,(N02),,C02H. [226°]. S. (alcohol) 1-7 in 
the cold. Formed, together with the isomeride 
[148°] by dissolving (i?)- naphthoic acid in 
fuming HNOj. Formed also, in like manner, 
from nitro- (jS) -naphthoic acid [288°] (Ekstrand, 
B. 17, 1602 ; J. pr. [2] 42, 300). Needles (from 
alcohol). Yields by reduction nitro-amido-naph- 
thoic acid [235°] and di-amido-naphthoic acid [0. 
230°]. — NH4A' aq. S. *35 in the cold. — BaA^gOaq. 
— CaA'2 4aq. S. *06 in the cold. 

Ethyl ether Etk\ [141°]. Needles. 

Di-nitro-(i3) -naphthoic acid 
0,oH3(N02)2C02H[l:V:2]or[4:4':2]. [248°J. S. 
(alcohol) 1-6 in the <told. Formed as above, and 
also by nitrating nitro- (jS) -naphthoic acid [293°] 
(Ekstrand, B. 17, 1602; J. w. [2] 42, 286). Rect- 
angular prisms. Reduced by FeS04 and NH, 
to di-amido-naphthoio acid [202°].— NH4A' aq.— 
NaA' 4aq.-BaA'2 8aq.— CaA'2 6aq. 

Ethyl ether Ety. [166°]. 

Tri-iiltro-(a)-xi%plitbolo acid 
0,oH4(N02),q02H. [283°]. Formed in small 

quantity by the action of H2SO4 and HNOg <9n 
iiitro-(a)-naphthoio acid [216°] (Ekstrand, B. 19, 
1181 ; J. pr. [2] 88, 872). Wedge-shaped needles 
(from alcohol). .Tastes very bitter.— CaA', 6aq;. 

^ thyl ether Ety, [131°]. Prisms. 


HOAc (Gaess; J. pr. [2] 43, 25). Needles. 

Nitro-(i3)-naphthol. Ethyl ether 
C,oH„{NOJ(OEt) [2:2']. [114°]. Needles. 

Yields on oxidation nitrophthalic acid [114°]. 

Nitro-(j8)-na’)btbol 0,oH„(NOg)(OH) [1:2]. 
[103°]. Forqjed by oxidising the (a)-oxim of 
(3) -naphthoquinone (Stenhous® a. Groves, 0. J. 
32, 61). or by boiling the acetyl derivative of 
nitro-(3)-naphthylamine with NaOHAq (Lieber- 
manna. Jacobson, A. 211, 46). Formed also by 
the action of (nascent) nitrous acid on (3)-naph- 
thylamine (B.). Needles. By reduction fol- 
lowed by oxidation it y^be converted into (3)- 
naphthoquinone. _ , , 

Acetyl derivative Qy^i{^0.^(OkQ). [61 ]. 
Yields 0,„H,^NHAc)(OH) on reduction by zino- 
dust and HOAc (Bottcher, B. 16, 1933). 

Benzoy\ derivative C,oH^(N02)(OBz). 
[142°]. Yields 0,oH4(NHBz)(OH) oif reduction. 

Ethyl etherE%y. [104°]. Yellow needlM 
(Viittkamp, B. 17, 393 ; Gaess, J.pr. [2] 48, 22). 

Dlnitro-(a)-naphthol 

0,«H-(N0X(0H)[4:2:1]. Martins yellow. U88°l. 
Fon^d by the action of HNO, on (a).na:^tholc 
(a)-naphthol snlphonio acid, and (2, 1)- or (4, 1)- 
nitro-naphthol (Martius, [2] 4, 80 ; Darmst^dteic 
a. Wiohelhaus, A. 165, 299 ; Liebermann, A. 188^ 
249). Fonned also by boiling diazonaphthslenf 
chloride or sulphonate with dilute nitric aok 
(Martius; Nevile a. Winther, 0. J. 87, 682) 
Sulphur-yellow crystals, nearly insoL bouin| 
► water, si. sol. alcohol. Not volatila with steam 
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Yields phthalic acid on oxidation. Its saltd dye 
wool yellow. Poisonous : *4 g. killed a dog 
(Weyl, B. 21 , 2191).— NH^A' aq.— Na,A" aq.— 
CaA 3 6 aq.— SrA'a Sij.— BaA', 3aq.— AgA'. 
Ethyl ether EtA^ [ 88 °]. Needles. 
I>i-nitro-(i 8 )-naplitJ^l 

C,oH,(N 02 ) 3 ( 0 {I)[l: 2 ': 2 j. [194°]. Formed by 

heating (i3)-naphthol with alcohol cmd HNO, 
(Wallach a. WioheHiaus, B. 8 , 846). ** Prepared 
by boiling a solution of (/ 8 ) -diazonaphthalene 
ehloride with HNOs (Gracbe a. Drews, J5. 17, 
1170). Yellow needles. Dyes deep yellow. On 
oxidation it yields nitro-phthalic acid [160°]. — 
KA'2aq: yellow needles.— Ba' A. aq (rj 6 we,B. ?3, 
2542). — AgA' : scarlet pp. 

Ethyl ether mk!, [138°] (Graeb^ ; [144°] 
(Gaess). Formed by nitrating the compounds 
C,oH,(NO.J(OEt) [114°] and [104°]. Yellow 
needles. Conv^fsi^^by NH, into di-nitro-naph- 
Ihylamine [238^].^*S 
« Di-nitj;o-(^)-naphthol « 
0 ,oH.(NO.J 3 (OH)[l;l': 2 ^. [198°]. Formed from 
its etner by saponifying with alcoholic potash 
(Gaefsh Plates. Yields nitrophthalio acid 
[ 212 ° os 218°] on oxidation.* 

Ethyl ether EtA'. [216°]. Obtained by 
nitrating C,oHa(NO.J(OEt) [ 1 : 2 ] (Gaess), and also 
from the [1:2'] isomeride. Needles. Possibly 
identical with the following isomeride. 


Di.nitro-(/ 8 )-naphthol 

C,A(N03)3(0H)[4':1':2]. 

Ethyl ether EtA'. [215°]. Formed by 
nitrating S(C,<,H„.OEt)j (Onufrovitch, B. 23, 
3356). Orange needles. Yields ( 6 , 3, 2, l)-di- 
nitro-phthalic acid on oxidation. 

Tri-xiitro-(a).naphthol C,„H,(N 02 ) 3 ( 0 .H). 
[176°]. S. *28 at 16°. Formed from di-nitro- 
(o)-naphthol, H 3 SO 4 , and HNO, (Ekstrand, B. 
11, 161 ; Diehl a. Merz, B. 11, 1662). Small 
crystals. Yields di-nitro-phthalic acid [213^^] 
on oxidation. — KA' aq. S. *25 in the cold. — 
NaA' aq. S. 3 in the cold. - NH^A'. S. *16 in 
the cold.— BaA', 2Jaq. S. 09.— CaA', 8 Jaq. S. 
•4.-AgA'. 

Methyl ether MeA'. [12^°]. Got by 
nitrating C,oH,OKe (Staedel, B. 14, 899 ; A, 217, 
172). Yellow plates. 

Ethyl ether EtA'. [148°]. 

Tii.nitro-(^)-n^hthol C,oH 4 (N 02 ),OH. 

Methyl ether MeA'. [218°]. Got by 

nitrating OjoH^OMe (Stae^l). 

Ethyl ether EtAr*ll 86 °]. 


Tetra-nitto-(a)-r aphthol C,oH,(NOJ.OH. 

[180°]. S. (benzene) *45 at 18°. Formed by 
boiling C,„H 3 Br(N 02)4 [170*6°] with Na^CO^Aq 
(Merz a. Weith, J5. 16, 2714). Yields di-nitro- 
phthalio acid [227°] on oxidation.— *NaA' 2 aq. 
S. *1 at 19°.— CaA'j 2 aq.— BaA', 3aq.— AgA' 3aq : 


rod xi0odlo8 

9I.VITB0-(a}-HAFETE0L SULP^OftlO 
ACID C, AE,SO, ‘ , 

Napum yellow 

8, Formed by warming (a)-naphthol trisul- 1 
phonic acid with dilute nitrfc acid at 60° (Lauter- 
baoh, B. 14, 2028). Obtained also from mono- 
or di-sulphonio acids of (a)-naphthol in which 
one SOgH is in a different ring to the hydroxyl. 
Jjong yellow needles. Very powerful dye, pro- 
dnob^ a Tery fast gretnish-yellow shads.—. 


EgA": ▼. sf. sol. cold water. Not poisonotti 
(Weyl, B. 21 , 2191). 

Di-iijtro-(a)-naphthol sulphonio acid 
C,oH,(N02)3(OH)(S03H)[4':a;:2:4].Crocei:n-2/e;foM>, 
Formed by warming (^)-naphthol (aUsulphonic 
acid with dilute HNOg (Nietzki a. Kiibelen, B. 
22, 454).— K A': golden scales. 

NITR0-(i8)-NAPHTH0QTJIN0NE 
C,oH 5 (H 0 . 2 ) 02 . [168°]. Formed by nitrating 

(iS) -naphthoquinone (Sten'iouse a. Groves, A. 
194, ^3; C. J. 33, 416; 45, 299). Crimson 
plates (from HO Ac), si. sol. ether and water. 
With alcohqlio aniline it forms the compound 

C,.H,(NOJ(OH)<gpj^ [263°] (Korn, D. 17, 908). 
p-Bromo-aniline forms the corresponding body 
0,.H.(NOj)(OH)<g jj, [246°] (Braun., B. 

17, 1133). The corresponding o-toluido melts at 
240°, the p-toluide at 241°. Excess of aniline in 
benzene forms yellow needles of CjaHj^N^O^. 
[18(>°]. Hydroxylamine hydrochloride in pre- 
sence o4 HO Ac forms a salt 0 ,oH 5 NOi(NH 20 H) 
[141°], which on boiling with HOAo yields 
nitroahydro-(/3)-naphthoquinono (Zaei^.ling, B. 
23, 179). 

Nitro-( 7 ) -naphthoquinone. [208°]. Formed 
by oxidising nitro^acenaphthene (Quincke, B. 21 , 
1460). Yellowish -red needles, vielding with 
aniline C,oH 402 (NO.J(NHPh) and, with 

diphenylamino, 0 ,oH 40 j(N 0 . 2 )(N Ph^). 

NITR0.(aa)-DINAPHCHYL C.oH^.O.oHgNO*. 
[188°]. Formed from dinaphthyl, HNO„ and 
HOAc (Julius, B. 19, 2549). Orange plates. 

Di-nitro-dinaphthyl C,oH„(N 02 ).C,gH JNOj). 
[280°]. P'ormed by nitrating dinaphthyl (J.). 
Yellow needles, insol. alcohol, v. si. sol. C„Hj. 

Tetra-nitro-dinaphthyl C,^pH,„(NO.j 4 . Formed 
from dinaphthyl and fuming HNO;, (Lossen, A, 
144, 77). Amorphous orange powder. 

Tetra-nitro-{i 83 ) -dinaphthyl. [150°]. Formed 
from isodinaphthyl and HNO, (Staub a. Watson 
Smith , C. J. 47, 104) . Amorphous yellow powder. 

NITBO - (a) - NAPHTHYL - AMI D 0 - BENZOIC 
ACID CjoH,NH.CgHg(N 03 ).C 03 H[ 4 : 3 :l]. Formed 
by heating (a)-naphthylamine with bromo-nitro- 
benzoic acid (Heiden^ben, B. 23, 3468). Yields 
on reduction the amido- acid [90°]. — NaA' ; red- 
dish-brown powder. 

Ethyl ether EtA'. [109°]. 

Nitro -(jS) - naphthyl - amido - benzoic acid. 
Formed in like manner from (j 8 )-iiaphthylamine 
(H.). Brick-red crystals, insol. water. — NaA'. 
Ethyl ether EtA'. [127*6°]. 
NITRO-(a)-NAPHTHYLAMINE 
C,oH,.(N 03 )(NH. 4 )[ 2 : 1 ]. [144°]. Formed by sa- 

ponifying its acetyl derivative, which is pro- 
duced, together with that of the (4, l)-isomerid 6 
[190°], by nitrating the acetyl derivative of 
(o)-Aaphthylamine (Lellmann a. Remy, B. 17, 
109 ; 19, 236, 796). Bed monoclinic prisms 
(from alcohol). Converted by boiling alcoholio 
potash into nitro-naphthol [128°]. 

Acetyl derivative C,oHg(N 02 )(NHAc). 
[199°]. With 1 mol. of the (4, l)-iBomeride it 
fprms a compound [170°]. • 

Di-acetyl derivative CioHa(KOs)(NAc 3 ). 
, [116°]. Got by using kefi at 140°. 

\ Benaoyl derivative 0igHgp703)(NHBz). 
( 175 °] (Worms, B* 16, 1814). Yields benzenyi* 
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fUiptitlijlene-dlamiile [210^ on redaction with 
tin and HOI (Hiibner, A, 208, 824). 

Kitro-(a)-naphthylamine 
0„HH(N02)(NBy[4:l]. [190®]. Formed as above 
(Liebermann, A» 183, 282; L. a. B.). Orange 
needles (from alcohol). Yields naphthjlene- 
diamine [186°] on reduction. 

Acetyl derivative [190®]. 

Di-acetyl derivative [144®]. • 

Benzoyl derivative [224®]. Yields nitro- 
napbthol [1C4°] on boiling with potash. 

If itro^ (a) -naphthylamine 
C,oH«(N 02)(NH,) [4':1]. [119®]. Formed by re- ( 
duction of ‘ o ’-di-nitro-naphihalend with alco- 
holic NH, and H^S (Beilstein a. Kuhlberg, A, 
169, 81). Small red needles (from water). On 
elimination of NH, it yields (a)-nitro-naphthal- 
ene.— B'5jH,jSO,2aq : needles, si. sol. c^d water. 

Sulphonic acid 

C,oH 4(N02)(NHJ(SO,H) [4';1:4]. Formed from 
(1, 4) -naphthylamine sulphjsnic acid by acetyla- 
tion, nitration, and subsequent saponification 
(Nietzki a. Zubelen, B, 22, 451). Colourless 
needles. Potash yields nitro-naphthylamine. 

Nitre Ji9)-naphthylamine 
0,„H,(N(53(NH,)[1:2]. [127®] (L.a.J.); [124®] 
(Meldola, C. J. 47, 620). Formed by saponifying 
its acetyl derivative, which is obtained by nitra- 
ting the acetyl derivative of (. i-naphthylamine 
(Liebermann a. Jacobson, J5. 14, 806, 1792 ; A, 
211, 42). Orange needles, sol. hot water. 

Acetyl derivative G,oHa(NOJ(NHAc). 
[124®]. B educed by tih and HO Ac to etbcnyl- 
(a)8)-naphthylene-diamine (Fischer a. Hepp, B. 


20, 2473). 

Di-nitro-(o)-naphtbylamineO,oHj(N02)2(NH.,). 
[4:2:1] [239®J (Witt, B. 19, 2032). Obtained from 
its acetyl derivative, which is formed by nitrating 
0,uH;NIIAc. The saponification is effected by 
alcoholic NHj or by H2SO4 (Liebermann, A. 183, 
274; Meldola, B, 19, *2683). Formed also by 
heating di-nitro-(a)-naphthol with alcoholic NHj 

a . Lemon-yellow needles. Readily cou- 
by potaah into di-nitro-o-naphthol. On 
elimination of NHj, it yields di-nitro-naphthal- 
ene [144®]. 

Acetyl derivative [250*6®] (Ebell, A. 208, 
330) ; [247®] (L.). Needles. 

Benzoyl derivative [262°]. Needles. 
Bi-]iitro-(/3)-xiaplithylamine 
C,,H5(N0..)2(NH2). [242®]. Formed by heating 

C,oH,(NO*)2(OEt) [144®] with aqueous NH^ at 
140® (Graebe a. Drews, B, 17, 1172; Gaess, 
J. pr, [2] 43, 81). On elimination of NHj it yields 
di-nitro-naphthalene [161*5®] or [167®]. Two iso- 
meric compounds 0,flH4(N02)2NHAo [185®] and 
[236®] are got by nitrating acetyl-(i3) -naphthyl- 
amine (Maschke, C7C, 1886, 824). • 

Dl-nitro- (|S) -naplitliylaxnine 
C,oH,(N 02).,(NHJ [1:1':2']. [223®]. Formed 

from 0,oH,(N02).,(OEt) [216®] (Gaess). Yields 
di-nitro-naphthalene [172®]. 

Bi-nitro-naphthylamiAe obtained from the 
C,oHj(NOL),j(OEt) [216®] of Onufrovitch {B. 23, 
8362) carbonises at 236®-260®. 
tri-nitro-(a)-naphtliylamino 




C,oH4(N04,.OEt am 
(Staei 




264®]. Formed fr(^ 
alcoholic NH, at 60® 
14, 901; A, 217. 178). Yellow 

8 ' risms (from toluene). On elimination of NH, 
i yields tri-nitro-naphthalene [181®]. 


nrl*nitro (il) naphthylamine. Formed from 
0,oH4(NOJ*.OEt and NH, (8.). Yellow needles 
Yields tri-nitro-naphthalene [181®] on elimina^ 
tion of NH2. , 

Tetra-nitro- (a) -naphthylamine 
C,oH 3(NOJ4NH,. [194®>. Formed from 
0,oH,Br(N03)4 and a. Weith, B. 15, 

2718). Yellow needles, sol. aldbhol. 

Tetra-8itro-(i8) -naphthylamine [202®]. 
Formed from (/3)-bromo-tetra-nitro-naphthalenc 
and NH3 (M. a. W.). Yellow needles. 

Nitro-di-(i8)-naphthyl-amine. Benzoyl ds- 
riua five CinHj.NBz.CioHgNOa. [168®]. Got by 
nitrating (C,oH;)i.NB2 (Ris, B, 20, 2625). Nodules 
(trom alcohol) or prisms (containing CgHJ [96°] 
(from beLzeneb Yields, cn J-eduction, benzenyh 
naphtl]^leae-naphthyi-di|i^Vti^^50 [163°]. 

Bi-nitro- di - ( j8) -n a> chts imine 

03 oH, 3(N02)2NH. ■ tomed from di.(j8) 

naphthylamine, HO Ac* (Bis a. Webert 

JB. 17, 197). 

Tetra-nitro-di-(/8)-nHphihyl-amLne* 
C2 oH,o(N 03)4NH. [286®J. Formed by mixing 

di-(/8) -naphthylamine, HO Ac, and HNO, withoul 
cooling (R. a. W.). Granules. On furthrt nitra- 
tion it yields hexa-nitro-di-naphthyl-amine. 

NITRO-NAPHTHYLENE-BIAMINE. Di 
acety I derivative, C,oH5(NO.J(NHAc)2[2:4:l] 
[0. 296®]. Formed by nitrating CioH^^Nl^cy 
(Kleemann, B. 19, 336). Yellow needles, yield 
ing phtlialio acid on oxidation. 

BINITRO-(a)-BINAFHTHYIEN£-OXIBE 
O.^H,o(N 02),,0. [270®]. Prepared by nitration oi 
(a)-dinaphthylene-oxide (Knecht a. Unzeitig 
B, 13, 1726). Yellow needles. 

Dinltro.(i8)-dinaphthylene-oxide 

[221®]. Prepared by nitratioi 
of (/8)-dinaphthyJpno-oxido (K. a. U.). Orange 
red needles. 

TETRA-NITRO-BI-NAPHTHYL-METHANE 
CH,|0 ,oH,(N 03)G.,. Formed from di-(a) 
naphthyl-meihane and HNO, (Grabowski, B, 7 
1605). Colourless crystals, decomposing at 260°= 
270®. 

NITRO-(a)-NAPHTHYL.PIPERIBINE 
0,„H„(NOJN€,H,o. [77®]. Formed by heating 

(1, 4)-bromo-nitro-naphthaleife with piperidin 
(Lellraann a. Biittner, B, 28, 1387). Yellow 
needles. Weak base. 

DI-NITRO-DI-(a).NAPHTEYL BISULPHIDI 
S(C,„H«.NO,),. [186®]. Formed from nitro 

naphthalene sulpho^c chloride and HI (Cleve 
B. 23, 960). Greenishij^ellow scales. 

NITRO-NITROSO-ANTHRONE ChH^NA 
[263°], Formed by boiling hydroanthracene 
nitrite (vol. i. p. 277) with alkalis (Liebermam 
a. Landshofl, B, 14, 470). Yellow needlet 
yielding anthraquinone on oxidatioiw 

NITRO-OCTANE O.H,NO,. (206®-212®! 
Formed by distilling octyl iodide with AgNC 
(ESchfer, B, 12, 1883). 

NITRQrOCTOIC ACID 0,H„(N0J02. S.G 
IS l«093. Formed by boiling the non-volatil 
acids of cocoa-nut oil for a long time with HNC 
(Wirz, A. 104, 289). Oil.— AgA'.— EtA'. S.G. ^ 
1*031. Oil. • 

NITRO-OCTYL-BENZENE 0,N.(NO^CbHi 
The three isomerides may be got by mtratin 
octyl-benzene (Ahrens, B. 19, 2721). o-Nitr< 
octyl-benzene carbonises at 180®; the m-isc 
meride melts at 124® ; the p- variety melts t 
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804^ Th^ yield the oonetponding nitro-bene- 
oic acids on oxidation by KMn(^. 

Di-nitro-ootyl-benxene C«H3{NOj)3,OJS[|,. 
[226®]. Formed by nitration of ootyl-benzene. 
NITB04)PIANIC ACID v. Opunio acid. 
NITKO-OBCIN i.e. 

O„H3Me(NOJ(0H)3. |i.wo nitro-orcins [120®] 
and [116®] are for^ied, together with an azo- 
compound, by the action of a cold mixture of 
nitrous and nitric acids on an ethereal solution 
of orcin (Weselsky, JB. 7, 439). They may be 
separated by steam-distillation, the compound 
melting at 120® being volatile. The nitro-orcin 
[120®] forms Ba(HA'%; the isomeride [116®] 
yields BafHA'^Saq and BaA^'Saq. By the 
action of HNOj and HNO, on the ethyl deriva- 
tive of orcin there are formed two compounds 
C^H3Me(N02)(0|l)(0Et), melting at 64® and 
103® respectively'''\7?>sel8ky a. Benedikt, M, 2, 
871). 

' Di-nitrj-oroin C3HMe(NO,j3(OH)3. [164-6®]. 
8. (alcohol) 6*6 at 15®. Formed from di-nitroso- 
orcin^and cold dilute HNO, (S.dl. 1-3) (Sten- 
house t. Groves, A, 188, 368). Yellow plates, 
m. sol.* boiling water. May be sublimed.— 
Ba(HA"),aq. 

Bi-nitro-oroin [110®]. Obtained by satu- 
rating toluene with NOj (Leeds, A. C. J. 2, 416 ; 
B. 14, 483). Golden needles (from alcohol), i 
Byes silk yellow. ' 

Tri-nitro-orcin CflMe(N03)3(0H)2. [163®]. j 

Formed from orcin, and HNOj (Sten- 

house, Pr. 19, 410 ; Merz a. Zetter, B. 12, 681). 
Yellow needles, v. sol. hot water. Explodes 
above 163®. Dyes the skin yellow. — K^A": 
orange needles.— BaA" 3aq. — PbA". — Ag^i ": 
amorphous orange-red pp. 

Methyl ether Me.A". [69-5®]. 

Ethyl ether [61-6®]. 
NITKO-OXINDOL C,H30N(N03). Prepared 
by adding powdered KNO, to a solution of oxindol 
in H-^SO^ (Baeyer, B. 12, 1313). Yellow needles, 
sol. alcohol. Begins to decompose at 175®. 

p-KITBO-w-OXY-ACETOPHENONE 
03H4(N0J.C0.CH30H. [121®]. .Formed by 

boiling bromo-niUo-acetophenone with NaOAo 
and HOAc, diluting with water, and boiling 
again (Engler a. Zulke, B. 22, 204). Sol. hot 
alkalis. 

Kitro-di-oxy-acetophenone 
CA(NOJ(OH)3 .CO.c 4 i. ;142®]. Formed by 
nitration (Nencki a. SiehfP, V. pr. [2] 23, 637). 

TETBA - KITBO-OXY- AU IBO- ABTHBAQVl- 
NONE 0,AN,0„ U. C„H3(N03),(NHy(0H)03. 
Chrysammidic acid. Formed by boiling chrys- 
ammio acid 0,4H3(N02)4(0H)202 with ammonia 
(Schunck, 4. 66, 236 ; Graebe a. Liebermann, A, 
Sujml. 7, 810). Olive-green needles, forming a 
dau-purple aqueous solution. Its salts explode 
when heated. ( 

inTBO-OXY-AMlBO-BENZOIO ACID 
0,H.N A OACNO J (OH) (NHJ OOjfi [6:2t3:l]. 
[220®]i Got by reducing di-nitro-o-oxy-benzoio 
acid (Hdbner a. Babcock, B. 12, 1346). Crystals. 

BlTBO-OXT-AMIBO.DIPHEinrL. Acetyl 
der»t;afiv«OA(NHAc).C,H,(NOJ(Oja[).[264®] 
(Schmidt a. Schultz, A. 207, 847). Yellow needles. 

yiT BO-DI-OXY-Dl AMIBO-TBI-PHENYL- 
KBTHABB Di-methyl^ether 
0A(N02)CH(C4,H,(0Me)NBUy [108®]. Formed 
hy neati]^ p-ritro-benaoio udehyde with anif* 


fdine sulphate and (FiBcher, B. 16, 680)« 
Golden needles (containing 0,Hg). m-Anisidine 
yields an isomeric body [189®] (Kook, B. 20,1662). 

IHTBO.BI-OXY-AMIDO-QBIHONE C-H.N A 
t.«. 04N02)(0H),(NHJ02. The salt 0«HANA 
is precipitated on exposing a solution of 
C„(N0'J(NH3)(0H)4 in aqueous EsCO,to the aic 
(Nietzki a. Benckiser, B, 18, 499). It forms 
coppery needles. 

NITBO-OXY-ANTHBA^BINONE. Ethyl 
[ether C.H,<;^°>C.H,(NOJ(OEt) [5:2:8]. 

[243®]. Formed by oxidation of the nitroso- 
anthrone of the ethyl ether of nitro-anthrol 
(Liebermann a. Hagen, B, 16, 1796). Colourless 
needles, si. sol. alcohol. 

Nitro-di-oxy-anthraquinone C,4H,(N0jj)04. 
{a)-NitrO‘Llizarin. [196°]. Prepared by nitra- 
tion of the di-acetyl derivative of alizarin 
i (Schunck a. Bdmer, B. 12, 687). Less soluble 
in ajcohol and HOAc than the (i8) -isomeride. 

I Oxidised by HNO, to phthalio acid. Yields 
! purpurih on warming with H.^S04. 

I Nitro-di-oxy-anthraquinone. (ffUNit/rO'dlu 
I zariri^ Alizarin orange. [244®]. Fdrmed by 
I nitration of alizarin dissolved in HOAc (S.a.B.; 
Bosenstiehl, Bl. [2] 26, 63). Formed also by 
boiling di-nitro-oxy-anthraquinone with dilate 
(20 p.c.) NaOH (Simon, B. 16, 692). Orange 
needles (from benzene), si. sol. KOHAq. Dyes 
alumina mordants red andiron mordants reddish- 
violet. M 

Di^aeetyl derivative [218°]. Needles. 

Nitro-tri-oxy-anthraquinone 0,4H,(N02)0,. 
Formed from alizarin and fuming HNO, 
(Strecker, Z. 1868, 264). Bed crystalline pow- 
der.— KjA". 

Bi-uitro-oxy-anthraquinone 
05H4:C.A:O.H(N02)2(OH)[1:3:2]. [270®]. 

Formed from oxy-anthraquinone and fuming 
HNO3 (Simon, B. 14, 404 ; 16, 694). Yellow 
needles. Dyes wool and silk orange. — KA'. — 
CuA '.3 2aq.— MgA'2 6aq.— AgA'. . . 

Ethyl ether EtA'. [168°]. 

Bi-ni tr o-di- oxy -an thraq uinone 
0,4 Hj(N 02)204. Di-nitro-purxniroxanthm. [260®]. 
Formed from purpuiwxanthin and cold HNO, 
(S.G. 1-48) (Plath, B. 9, 1205). Bed needles 
(from HOAc).— NH4HA", — BaA": red needles. 

Tetra-nitro-di-oxy-anthraquinone 
C,4H4(N02)404. Tetra-nitro-anthrafiavic acid. 
Tetra-nitro-anthraflavone. Formed by boiling 
anthrahavio acid with HNOy (S.G. 1*4) (Schard- 
inger, B. 8, 1487). Yellow needles, melting with 
explosion at 307*6® oor.— Salts.— (NH.)A" — 
(NH4)2A"NH3.-(NH4)2A"2NH,.-Ag2A"; brown- 
ish needles. 

Xetra-nitro-di-oxy.anthr?.qninone 
C, ,H4(N 02)40,. Tetra-nitro-isoanthraflavie acid. 
Formed by nitrating isoanthraflavic acid 
(Boemer a. Schwarzer, B. 16, 1046). Yellow 
plates (from dilute HNO,). Its alkaline solution 
is red. Dyes wool and silk orange-yellow, but 
does not combine with mordants.— K3A''2aq: 
silky-red needles. 

Tetra-nitro-di-oxy-anthraqninoi^e 
0 hH 4(N02)404. Tetra-nitro-anthrarujin. Formed 
by nitration of anthrarufin (Liebermann, B, 12, 
188). Small yellow plates (from faming HNOJ. 
— Na2A'' 4aq.>-KtA^' aq : bconae-colourad prisnii. 
MgA''6aq. 
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9«tra.xiitro-di-osy-uitlkrftqiiiiione 
0 i«H 4 (N 0 ,) 404 . Ohryaammc add. Formed by 
heati^ aloes with HNOs (B.G. 1*87) (Sehnnok, 

A. 80, 1 ; 65, 286 ; Stenhouse a. Miuler, 0. J. 
10, 810 ; Tilden, Ph, [ 8 ] 2 , 845). Formed also 
by nitration of ohiysazin (^-oxy-anthraquinone) 
(liiebermann a. Giesel, B. 8 , 1643 ; 0, 829 ; A. 
188, 198). Golden plates or monoolinio prisms. 
Explodes when quickly heated. Aqueous potas- 
sium cyanide at GO^^orms ohrysooyammio 
acid OisH^NgOis 6 aq, which forms the dark-red 
salts (NH 4 ) 2 A'' 8 aq, KJl*' Saq, and GaA" 8 aq. 

Salts. -~Na 2 A" 3 aq (Mulder, A. 68 , 339; 72,^ 
f 86 J.--K 2 A". S. *08 in the cold. Flat rhom- 
boidal plates ; polarises light, the two rays being 
differently coloured (Brewster, P. 69, 552 ; 
HirB0hwald,il.l83, 198).— BaA"2aq.— BaA" 4aq. 
— MgA"5aq. — PbA^'5aq. — Pb^'t(OH)r — 
PbA'' 4aq.— MnA" 5aq.-CuA'' 4aq. 

Ethyl ether Et^". Tale-red needles or 
yellow prisms (Stenhouse). * 

Beneoyl derivative 
Tellow, almost insoluble, prisms. 

NITBO-OXY-BENZENE v. Nitbo-phenol. 
Nitro^tri-oxy-benzene. Tri-methyl deri- 
vative 04 H,(NOJ(OMe), C®:1:2:3]. [100^]. 

Formed from OaHjOMe)^ and cone. HNOj, (Will, 

B. 21, 612). Thick prisms.. With HNO, it 
yields aH(NOj 4 (OMe)a [126°], si. sol. alcohol. 

Di-nitro-tetra-oxy-benzene. Methylene- 
di-methyl derivative. Di-nitro-ajnone. 

0,(N0J,(0Me),<3><3fei. Formed from 

apiolic acid (4 g.), HOAc (50 c.c.), and HNO, 
(100 o.c. of S.G. 1*4) (Giamician a. Silber, B. 22 , 
2489 ; 23,2290). Yellow needles, insol. water. 
Yields on reduction 0 ,H, 04 (NH 2)2 [119°]. With 
diacetyl it condenses to 0 „H, 4 N )504 [176°], and 

with bonzU to [ 222 ^,bothctyB- 

tallising in needles. 

NITBO-o-OXY-BENZOIO ACID 
0,H,(N0J(0H)(00,H) [5:2:1]. Nitro-salicylic 
acid, Antlotic ctcid, [228°]. Mol. w. 183. S. 
•176 at 22° (Hiibner); *07 at 15*5° (Schiff). 
Formed, together with the isomeride [144°], by 
the action of nitric acid on salicylic acid and on 
indigo (Ohevreul, A. Ch. [1] 72, 131; Buff, 
A. Ch. [ 2 ] 37, 160; Dumas, A. Ch. [2] 63, 205 ; 
[ 8 ] 2, 227 ; Gerhardt, A, Ch. [3] 7, 325 ; Mar- 
ehand, J. pr, 26, 385 ; Piria, A. 56, 35 ; Sten- 
house, A. 70, 253; Schiff, A. 154, 14; Schiff a. 
Masino, G. 9, 318; A. 198, 258 ; Hiibner, A. 195, 
6 ). Formed also by the action of aqueous NaN 0, 
and H,S 04 on salicylic acid at 50° (Deninger, 
J. pr. [2] 42, 550J ; by boiling (cj-nitro-amido- 
benzoic acid [263°] fwith potash (Griess, J5. 11, 
1730) ; and by heating p-nitro-phenol wim CCI 4 
and alcoholic potash at 100° (Hasse, B. 10, 
2188). White needles, v. sol. alcohol. Its aque- 
ous solution is coloured red by FeCl,. Distilla- 
tion with CaO yields p-nitro-phenol [114°]. 

Salts. — KA'. — NH 4 A'. — BaA', 6 aq. — 
BaO,H,NO, 2aq. — CaA', 6 aa. — SrA', 6 Jaq. —• 
MgA', 4aq.— ZnA', 5aq.— AgA\ 

Methyl ether MeM. [ 88 °]. Formed from 
methyl salicylate and nitrous acid (Deninger, 
/. pr. p] 40. 802). 

Ethyl ether EiL'. p4°]. Needles. | 
Methyl derivajlive 

04 H,(NOJ(OMe)(CO,H). [149®]. Formed fiorm 


OAtOMe)(C0,H) rad HNO, (Eraat. A. 160, 6 ; 
Salkowski, A. 178, 41). Needles. Gives no 
colour with FeCl,. 

Ethyl derivative OaH,(NO,)(OEt).00,H. 
[163°] (P.) ; [161°] (K.). Formed from ethoxy- 
benzoic aldehyde 04 H 4 ( 0 Ei) 0 H 0 and cone. HNOg 
(Perkin, A. 145, 811)C Fom^ also from 
C,H,(NO.,)^H).CO*Me, I?tl, and KOH, the re- 
sulting CaHa(NO.J(OEt).C 05 ,Me being saponified 
(Kraut). Plates (from boiling water). — BaA^2aq 
— EtA'. [98°] (Hiibner). 

Amide C„H 3 (N 0 ,)( 0 H).C 0 NH^ [225°]. 

Needles. Behaves as an acid, decomposing 
oasbonates, and forming the salts CyHsKN-^O^ aq. 
— CaA'jj 4aq. — BaA'j 4aq. — PbA', 4aq. 

Aniride C,H 3 (N 02 )( 0 H).C 0 .NHPh. [224°]. 
Formelf by nitrating 0 ,H 4 (OH).CONHPh (Men- 
Bching, A. 210, 343). Needles. 

Nltro-o-oxy-benzoio acid..»<^ 
0 ,H,(N 03 )( 0 H)C 0 , 4 H [3:2*c 5. [144°]. S. *18 at 
15*5° (Senifl;. Farmed as above aq^ also by 
adding H^SO. to a solution of salidylic acid and 
NaNOa at 100° (Deninger, J. pr. [2] 42, 551), 
and by the action^ of nitrous acid on t)il of 
wintergreen (Smith a. Knerr, Am. 8 , lOfliJ. Ob- 
tained also by heating o-nitro-phenol with CCl^ 
and alcoholic potash at 100° (Hasse). Needles 
(containing aq). Melts at 125° when hydrated. 
144° when anhydrous. FeCl, colours its solu- 
tion red. Yields o-nitro-phenol on heating with 
dilute H 3 SO 4 at 160°. 

Salts .— NaA'.— KA'. — BaAV Needles.— 
BaO,H,NO, Haq.— MgA' 2 aq. — PbO,H,NO*. — 
AgA\ 

Ethyl ether EtA'. [118°]. 

^ Amide (OH).CONH 3 . [146°]. 

Needles. Yields the salts Ca( 0 ,H 4 N 204)3 4aq.-= 
BaA's 2aq. — Pb((>H)A' 2aq. 

Nitro-o-oxy-benzoio acid CjH^NO, i.e. 
0 ,H 3 (N 02 )( 0 H)(C 0 ^)[ 6 : 2 : 1 ]. Amide of thi 
methyl derivative C«H 3 (NOjj)(OMe)CONHa 
[195°]. Formed by boiling its nitrile with baryta 
water (Lobry de Bruyn, R. T. C. 2, 217). Yel 
lowish needles, m. sol. acetone. 

Nitrile of the methyl derivativi 
0 ,H,(N 02 )(( 5 ko)CN. [171°]. ^Formed by boUini 
m-di-nitro-benzene with KCy and MeOH (Lobr^ 
de Bruyn, R. T, C. 2, 212). Needles (from alco 
hoi). Boiling alcoholic potash converts it intc 
0 ,H 3 ( 0 H) 3 C 03 H. 

Amide of the ethyl derivative 
O3H,(NO.J(OEt).CO0rV®[197°]. Needles. 

Nitrile of the ethyl derivativ 
0 ,H 3 (NOg)(OEt)CN. [137°]. Formed from m-d^ 
nitro-benzene and alcoholic KCy. Tables. 

a-Nitro-m-oxy-benzoie acid 
0 «H,(N 03 )(QH)C 03 H[ 6 : 3 : 1 ]. [169°]. Formed* b; 
boiling (a)-nitro-amido-benzoio acid*with potasi 
(Griess, B. 11, 1733). Light-yellow crystal 
cqpntaining aq), v. sol. water.— BaO,H,NO| 6 aq 
orange prisms. 

Methyl derivative 

0 ,H 3 (NOj)(OMe)(CO. 4 H). [183°]. Formed b 

oxidising O.H,(N 03 )(OMe)CHO with EMnC 
(Rieche, B. 22 , 2354). 

, jS-Nitro-m-oxy-Benzolo acid 
O.H,(NOa(OH)C 03 H[ 4 : 3 :l]. [230°]. Forme 

by boiling the corresponding nitro-amido-benzo 
acid with KOHAq and, together with the ^,8,1 
and (5,8,l)-isomerideB, by nitration of a ooilir 
aqueous solution of in-ozy-benzoio acid by HN^‘ 
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(Griess, R 5,856; 20, 403). YeUow plates (from 
not water).— BaOjHsNOj aq. 

Nitrile C,II,(NQj)(OH).(m. [183®]. From 
m*ox7>benzoio nitrile and HNO, (Smith, J, pr» 
[2] 16, 227). Coloured dark red by aqueous 
FeClj. Belongs perha]M to one of the isomeric 
nitro-m-ozy-betzoio aciis. 

(7)-Nitro-m-ox7-benzoio acid 
C.H,(NO.J(OH)CO,H[2:3;l]. [178®]. Formed 

by boiling (2,3,l)-nitro-amido-bonzoio acid with 
potash, and also by nitrating m-oxy-benzoio acid 
(Griess, J?. 11, 1734 ; 20, 403). Yellow plates or 
prisms (containing aq). Tastes sweet. 
-BaA',l|aq. 

Methyl derivative CBHj,(N02)(0Me)C0j,H. 
[251^]. Formed from its aldehyde anp Ag^O 
(Bieche, B, 22, 2352). White plates.— AgA'. 

(0-Nitro-m-oxy-benzoio acid 
CA(NOJ(OH)Cr(^5:3:l]. [167®]. Formed 

by nitrating m-oxy-benzoio acid (o. supra)* 
Crystals (cft^nteining aq).— BaA'jGaq: prisms. 

Methyl derivative 0«H,(N0j(0Me)C02H. 
[233°]. Long white needles (Bieche, B. 22, 
2356). ^ c 

8-Nitko-p-oxy>oenzoio acid 
0A(N0.J(0H).C02H[3:4;1]. [185®]. 

Formation. — 1. By dissolving p-oxy-ben- 
zoic acid in dilute nitric acid (Barth, Z, 1806, 
647 ; Griess, B. 20, 408).— 2. By boiling (3,4,1)> 
nitro-amido-benzoio acid with potash (Griess, B. 
5, 856).— 3. By the action of aqueous NaNO, and 
HjSO^ onp-oxy-benzoic acid at 40° (Deninger, 
J. pr. [2] 42, 552). — 4. In small quantity in the 
action of OGl, and alcoholic potash on o-nitro- 
phenol (H.) 

Properties* — Needles, si. sol. hot watjr. 
Gives no colour with FeCl,. 

Salt.— BaOjHjNOjaq: red'nodules. 

Methyl derivative C«H3(N02)(OMe)C02H. 
Nitranisic acid* [187°]. Formed by boiling 
anisic acid or oil of anise with nitric acid (Lau- 
rent, B. J. 23, 416 ; Gahours, A* 41, 71 ; Engel- 
hardt, A. 108, 243; Salkowski, A. 163, 6; B. 10, 
1254). Also from CaH,(NOJ(OMe).CH2NHAc by 
oxidation with KaCr^O, (Goldschnridt a. Polo- 
now8ka,B.20,2416y. Small needles (from water). 
Yields o-nitro-phenol on heating with water at 
220°.— NaA'aq.— KA'aq.— CaA'j 4aq.— SrA'j 4aq. 
— BaA'^: flooculentpp. - PbA'j.— AgA'. 

Methyl ether of the methyl derivative 
C|gH,(N02)(0Me)C02M^ [108°]. Plates. 

Ethyl ether of thTmethyl derivative 
0,H,(N0^(0Me)C02Et. [100°]. Tables. 

Nitrile of the methyl derivative 
CA(N02)(OMe).CN. [150®]. Formed from 
C,H,fOMe)CN and HNO, (Henry, B. 2, 668). 
Small needles (from alcohol). * 

Hitro-di-ozy-benzoic acid. Di-methyl de- 
rivative CeH2(N02)(OMe)2C02H[4:6:3:l]. [225®]. 
Formed from CaH,(0Me)2C02H and dilate ^0, 
(H. Meyer, M* 8, 481). Needles (irpm water). 
Yields on reduction, C^H2(NH2)(OMe)2C02H 
[182®].— CuA', 2|aq.-PbA'2.— AgA' : needles. 

Nitro-dl-ozy-Denzoie acid. Methyl deri- 
vative 0,H4N02^H)t0MeJC02H[a;:4:3;l]. 
Nitro-vanUUe acid, \Wte needles (Matsmoto, 
B. 11, 122). 

Acetyl derivative 

O^NOJ(OAo)(OMejCO,H. [183^. Needles. 

vi-methyl derivative 
0,Hj(N0J(0Me)jC02H. Nitro-veratric acid. 


Yellow needles (containing ^aq). Its methyl 
ether melts at 144° and its ethyl ether at 100®. 

Bi-nitro-ozy-benzoio acid 
0«H2(NO,).,(OH)C02H[6:S:2:1]. Di-fUtro-eali- 
cylic acid. [173®]. Formed by nitration of sali- 
cylic acid (Gahours, A* Ch, [3] 25, 11; Sten- 
house, A. 78, 1 ; Hiibner, A. 195, 45). Tables 
or neef^les (containing aq). After fusion it 
melts at 158®. FeGl, coloqrs its solution red.— 
NH,A'.— KA': si. sol. w»er.— E^CrHjNjO, aq : 
m. sol. water.~NaA'.— BaA',.— BaOjEjN^O, 3aq ; 
needles.— CaA'j 2aq.— PbCjHjNjO, 3aq. — AgA': 
sparingly sohible granules. 

Methyl ether MeA^ [127°]. Yellowish 
scales. Yields NHfGgH^N^O, and AgCgH^NgO,. 

Ethyl ether Eih!, [99°]. Yields the salts 
NH,GgH,NgO, and AgOgH,NgO,. 

Methyl derivative of the methyl ether 
CgH4N0J,(0Me).G02Me. [69®]. Prisms. (Sal- 
kowski, A. 173, 43). 

Methyl derivative of the ethyl ether 
GgH*(NO,)2(OMe).GO.^t. [47®]. Tables. 

Ethyl derivative of the methyl ether 
OgH,(NO,),(OEt)GO.,Me. [80°]. Prisr^s. 

Ethyl derivative of the ethyl ether 
0gH2(N02),(0Et)G0,Et. [49°]. Prisms. 

Di-nitro-p-ozy-benzoic acid 
CgH2(NO,)2(OH)(GO,H) [5:3:4:!]. [237°]. Formed 
by boiling di-nitro-p-amido-benzoio acid with 
potash (Salkowski, A.173,36). Thin tables. — KA'. 
S. -7 at 16-5°.— K,G,H,N,0, 2aq. S. 32 at 16*6®.— 
BaO,H.,NA5aq. — BaG/ii.N20,3Jaq.—Ag'A.- 
Ag,G,HXO,. 

Ethyl ether EtA'. [87®]. Yields 
KG,H,N,0„ S. -9, and AgG,H,N,0,. 

Methyl derivative GgH^(N 02)2(0Me)G0aH. 
Dinitranisic acid. [182°]. Formed oy nitration 
of nitro-anisic acid (Salkowski a. Budolph, B. 
10, 1254 ; StOhr, A. 225, 80).— KA'aq.— AgA'. 

Ethyl ether EiM* [79°J. 

Ethyl derivative of the ethyl ether 
C„H,(N02),(OEt).GO.^t. [69®]. Needles. 

Tri-nitro-w-oxy-benzoic acid 
GuH(N 02);,(0H).G0.,H. Formed by warming m- 
diazoamido' benzoic acid with HNO, (Griess, A* 
117, 28), and by the action of fuming HNO, on 
m-amido-benzoic aoid”(Beilstein a. Geitner, A* 
139, 11). Large crystals (from cone. HNO^). 
Explodes when heated. (NHj3C,HN,Og2aq. — 
BaG^HNA^iaq.— Ag,G,HN,0„. 

Tri-nitro-oxy-benzoic acid [105°]. Formed 
from m-oxybenzoic acid by successive treatment 
with dilute H.^S04 and HNO, (Schardinger, B, 
8, 1490). Tables and prisms (containing aq). — 
BaG,HN30p2aq. — CaG,HN,Og5aq : green needles, 
exploding at 237°. 

NITBO-o-OXY-BENZOIC! ALDEHYDE 
C«H:,(NO,)(OH)GHO. [3:2:P). [109 ]. Formed 
together with the (5,2,l)-isomeride, by nitrating 
salicylic aldehyde (Mazzara, O* 6, 460; Von 
Miller, B. 20, 1927 ; 22, 1709 ; Taege, B. 20, 
2109). Its compound with NaHSO, does net 
crystallise. Sodium • amalgam forms brawn 
amorphous |CA(OH)(GHO)|3N,H, (Brigel, A, 
136, 169). - NaCjH^NO*. — Ba(C,ii4NOj,2aq ; 
or|inge crystals. 

Acetyl derivative [110**], 

Phenyl-hydraeide [165®]. 

Methyl derivative [102% 

Nitro-o-oxy-bensoie aldehyde 
‘C.H,(NOJ(OH)CHO [6:2:X]. [125“]. Foriii«lM 
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ftbova. Forms a solid oompoQnd with NaHSOs.— 
NaA' 2 aq: needl6B.>-BaA’36aq.-»BaA'28aq. 

Acetyl derivaHve [112®]. , 

Phenyl^hydraeide [186®]. 

Methyl derivative CaH3(NOo)(OMe)CHO. 
[90°]. Formed by nitrating C,H,(OMe)CHO 
(Sohnell. B.17, 1882; c/. Voswinckel, B. 16,2027). 
Needles (from water). 

Nitro-?n-oxy-benzoio aldehyde • 

OA(NOJ(OH)(CHO) [«:3:1]. [128®]. Formed, 
together with the isomeride [166®], by nitr%tion 
of w-oxy-benzoio aldehyde (Tiemann a. Ludwig, 

B, 15, 2052, 8052). Yellow plates, sol. benzene. 

Methyl derivative 

0«H3(NO,)(OMe)CHO. [107®] (T. a. L.) ; [102®] 
(B.). Formed from the aldehyde, EOH, and 
Mel (T. a. L.). Formed also, together with 
the (6, 3, 1)- and (5, 8, 1) -isomeride from 

C, H,(OMe)CHO and HNO, at 0® (Rieche, B. 22, 
2350). Forms a very soluble compound with 
NaHbOj. With acetone and NaOH it condenses 
to di-methoxy-indigo. OBHj,(N02)(OMe)CH:NOiI, 
its oxim, melts at 170®; and its phenyhhydraz- 
ide 0«H3(NO,)(OMe)CH:N.^Ph at 134®. 

Nitro-n%>oxy-benzoic aldehyde 
CA(N02)(0H)CH0 [6:3:1]. [166®]. Formed 

by nitrating 7»-oxy*benzoio aldehyde (T. a. L.). 
Needles, v. si. sol. benzene. 

Methyl derivative [83®J; Plates, vola- 
tile with steam. Its compound with NaHSO, 
is m. sol. water. With acetone and KOH it 
yields a substance resen^ling indigo. Its oxim 
C«H3(NOa)(OH)CH:NOH melts at 162®, and the 
corresponding phenyl -hydrazide at 154®. 

N it ro-m-oxy-benzoio aldehyde. Methyl 
derivative O.H,(NO.J(OMe)(CHO) [5:3:1]. 
[97°J (U.) ; [104®] (R.). A product of the nitra- 
tion of [8:1] 0„H,(OMe)OHO (Ulrich, B. 18, 
2572 ; Rieche, B. 22, 2354). Does not give the 
indigo reaction. Forms an oxim [148®], and a 
phenyl-hydrazide [126®]. 

Nitro-p-oxy-benzoio aldehyde 
CaH3(NOj(OH)CHO [3:4:1]. [140®]. Formed 
by nitrating p-oiy-benzoic aldehyde (Mazzara, 
G'.7,285; Herzfeld,B.10,1269), Needles, slightly 
volatile with steam. — C^Hj(NOJ(OK)CHOaq. — 
AgA': canary yellow pp. , 

Methyl derivative, Nitro-anisic alde- 
hyde, [84°]. Formed from anisic aldehyde, HNOj, 
and H2SO4 (Einhom a. Grabfield, A, 243, 370). 
Yellow needles. Forms a phenyl hydrazide 
[181®]. 

Di>nitro-m-oxy-beuzoio aldehyde. Methyl- 
derivative 03Hj5(N02)3(OMe)OHO. [110°]. 

Formed, together with an isomeride [156°], by 
treating [8:l]CaH4(OMe)GHO with H3SO4 and 
ENO. (Tiemann a. Ludwig, B, 16, 2056). 

Kitro - di • oxy - beiuoio aldehyde. Ethyl 
derivative 04H3(Na3)(OEt){OH)OHO[a;:6:2:l]. 
[180®]. Formed from C4H,(0Et)(0H)0H0 a/id 
dilute HNO3 fHantzsch, J, pr, [2] 22, 472). 
Scarcely volatile with steam. 

TETEA . VITRO > 0 - OXY . BENZYL-ANILINE 
Oi|Hs(OH)(NOs)^. [66°]. Formed from o-oxy- 
benzyl-aniline, and H^SOg (Emmerich, A. 
241, 845). Yellow needles (from benzene). 

BI - VITRO. DI- OXY- DI. BENZYL UREA# 
Dimethyl derivative 
CO{NH.CH(OEt).OANOJ,. [170®]. Formed 
from areh, nitro-brazoio aldehyde, alcohol, and 
H^O«(Ltidy, if. 10,806), 


KitBO-orr-czinrAiao agio Nitbo 

OOUHABIO AOn>. 

VITRO - OXY . CUMIVIC ACID. Methyl 

derivative OgH^(CJS/j(N02)[OMe)CO.jH, 
[146®]. Formed from the methyl derivative of 
cymophenol and dilute HNO, (Paterno a. 
Canzoneri, O. 10, 233). v/ellowish crystals,-— 
BaA'3 2^aq. 

IsomeridTe v. NiTRo-oxY-ilopiioPTL bbnzoiO 

ACID. 

NITRO-DI-OXY-ETHYL-PYRIMIDIVE 

^C(NO.J aq. Mtro - ethyl - uracil 


[19445®]. Formed from potassium nitro-uracil 
and EtBr at 160® (Lehmann, A. 253, 84). White 
needles. — AA^ — AgA' : needles, v. si. sol. cold Aq. 

DI . VITRO . OXY - ETHYL - QUINOLINE 
TETRAHYDRIDE. Ethyl derivative 
C.jH^N.O, i,e, 0,H,Et(0Et.VO]02).,N. [77®]. 

Formed by nitrating C,H„I^0Et)N (Kohn, C,J. 
49, 509; B, ly, 1C 18). Yellow prisms (from 
alcohol), with basic properties. 

VITRO - OXY - MALEiC IMIDE O^H^N^O,. 

The salt separates as Ught- 

yellow crystals when a solution of di-chloro-male'io 
imide is warmed with KNO^ (Ciamician a. Silber, 
Rend, Accad, Line. [4] 4, 447 ; B, 22, 33, 2490). 
It is almost insol. water. 

TETRA-VITRO-DI-OXY-METHYI-ANTHRA. 
QUIVOVE C,4H3Me(0H)2(N02)40o. Tetra-nitro^ 
chrysophanic acid. Formed by heating chryso- 
phanic acid with fuming HNO, (Liebermann a. 
Gicscl, A, 183, 175). Yellow plates or needles. 
NITRO-DI-OXY-METHYL- ETHYL- PYRIM. 

n)irECO<NMe-gH^O(NO,). [78»]. NUro. 

7nethyl-ethyl-ztracih Formed from silver nitro- 
ethyl-uracil and Mel at 130° (Lehmann, A. 253, 
86). Pearly rhombohedra (containing aq). 
Vitro-di-oxy-methyl-ethyl-pyrimidine 

[1090]. Formedftom 


silver nitro-methyl-uracil and EtBr at 160® (L.), 
Needles (containing aq). 

NITRO-Olft-TRI-METHYL-PYRIDINB 
C8H,„(N02)N0. Nitro-methyl-^-lutidostyril, 
[161®]. Formed by nitrating oxy-tri-methyl- 
pyridine (Hantzsch, B. 17, 1032). Yellow 
needles or prisms, sol. hot alcohol. 

VITRO-DI-OXY-METHYL-PYRIMIDIVE 


0 .H.N ,04 %.». CO<^^g;^>O.NO,. NUro. 


methyl-uracil, [266°]. S. *714 at 20°. Formed 
from potassium nitro-uracil and Mel at 140® 
(Hoffmann, A, 253, 77). Needles (containing 
aq), V. sol. l\ot water. Baryta-water at 160® 
liberates methylamine and NH,.— EA^: needles. 
— BaA'g. — ^AgA': minute white needles (from hot 
water). 

Vitoo-di-oxy-di-methyl-pyrimidina 

silver salt of nitro-di-oxy-methyl-pyrimidine and 
Mel at 120® (Lehmann, A, 258, 82). Needles 
(containing aq). Yidlds NMeH, when heated 
with baryta *at 180®. 

VlTRO.OXY.M£THYL.QUlVAZOLnrB 

exy- 

uethyl<^iiinazolme [888®] and cone, HNO| (De- 





hoff, /. jpr. [2] 43, 

>1. aloohol. 


848). Yellow oiytUllijio 
powder, sol. aloohol. Does not melt below 280^ 
Methyl derivative [165*^]. Needles. 

.. 1).METHYL. 


(iV.2)-HITE04Py. l).OXY.(Py.8).: 
aiTIWOUHE ^ 

nitrating oxy-(Py. 8)-methjl-quinoline (Oonrad 
a. Limpach,«P. 20, /i50). Needles, v. si. eol. 
boiling aloohol Does not melt at 2^ 0^ 

(P. 8)-Nitro-(P. 4)-oxy-(P. l)-iaethyl-qiiinol> 

. . gHiCMe - C.CHiQH .onAoi mv.. u . 
C(N0,);0(0H).0. N :OH- This body 

is formed by oxidising the corresponding nitroso< 
oxy- methyl -quinoline with alkaline KaFeCy. 
(Noelting a. Trautmann, P. 23, 3667). In the 
same way may be formed (P. 41-nitro-(P. l)-oxy- 
(B. 2)-methyl.quinoIine ; (P. l)-nitro.(/?. 4).oxy- 
(P. 3)-methyl.quixioJin0 [193°] ; and (P. 2).nitro- 
(P. l)-oxy-(P. ^-methyl-quinoline [182^J. 

NITRO -OXY^RI - METHYL. QUINOLINE 
CARBOXYLIC ACID^„H,.N20, i.e. 
0,HMe,p^(>J(C0,H)(0H)N. Formed by warm- 
ing (Py. l)-oxy-(P. 1, 2, 4 ; Py. 3J-tctra-methyl- 
quipoline with HNO, (S.G. 1*4) (Conrad a. 
Limpach, P. 21, 529). W^ite insoluble powder. 
— NaA' aq : yellowish needles. 

^ NITRO-DI-OXy-NAPHTHALENE-v. Nitbo- 

HTDRONAPHTHOQUINONS. 

l)i.nitro-di.ozy.naph thalene. Bi-ethyl- 
derivative 0,oH^(N02)a(OEt)j. [229°]. Formed 
from (€)-di-ohloro-di-nitro-naphthalene and alco- 
holio i^tash (A16n, Bl. [2] 36, 435). Yellow 
needles. 

NITRO-OXY-NAPHTHOIC ACID 

0,A(N02)(0H).C02H. p42°]. Formed by 

dissolying its anhydride in alkalis (Ekstrand, 
J,pr. [2] 88,282). Plates.— CaCj|H.NOft5iaq : 
yeflowish-red needles. 

Anhydride 0„H.(N0J<2q. [242°]. 

Formed by nitrating pm-oxy-naphthoic acid. 
Yellow needles (from HO Ac). 

Nitro -oxy. naphthoic acid [202°] (Schmidt a. 
Burkard, P. 20, 2700). Yields (R) -nitro- (a) - 
naphthol on distillation with lime. 

NITRO.OXY-(a).NAPHTHOQF*INONE 

OioH^NO, ».e. 
thalic acid. [157°]. 


in 2 ^co.g.NOa 
v«^4Sco.O,OH • 

Formed 


Nitronaph- 

from oxy.(a)- 
naphthoquinone,,P2S04, and HNO,; the yield 
being 85 p.o. of the theoretical (Diehl a. Merz, 
P. 11, 1317). Formed aj^o from di-chloro-(a)- 
naph^oquinone and ^3/coholic NaNO, at 100° 
(Eehrmann, P. 21, 1780; J. pr. [2] 40, 180). 
Yellow leaflets or tables.— NH^A'.— NaA' aq.— 
KA'aq.— BaA',.— PbA'2 aq.— PbA', 4 Jaq.— AgA'. 

Sulphonic acid 

0,oH,(SO,H)(NO.J ( 0H)02 [2';3:2:45l]. Formed 
from di-chloro- (a) -naphthoquinone sulphonio 
acid [229°] and NaNO^ (K.).-K,0,oH,NSO« (dried 
at 1(K)°) : slender yellow needles. 

DI.NITRO-DI-OXY. i3i8)-DINAPpTHyL DI- 
8ULPH0NIC ACID 02„H«(NO,)a(OH),(SO,H),. 
Got by nitrating OMHe(OH)2(SO,)^a (Julius, 
Ohern. Ind. 10, 97). Yellow needles (containing 
8aq). 

o-NITRO-p-OXY-DIPHENYL . 
[4:1]OA(OH).O.H,.NO,[1:2]. [138°]. Formed 
by the action of nitrous acid on the correspond- 
ing nitro-amido-diphenyl (Schulta a. Strasser, 
B. 14, 614 ; A. 807, 351). YeUow needlee. 



Fonned 


,(NOJ(OH)'. [67°]. 
>henyl (I 


Formed by nitration of oxydiphenyl (Latschinoff, 
/. P. 5, 62). Lemon-yellow prisms (from ether). 

Di-nitro-oxy-diphenyl 0„H,(NOJj,(OH). 
[154°]. Formed at the same time as the preced- 
ing (L J. Golden plates (from alcohol).— EA', 2aq : 
sparingly soluble plates. 

Di-nitro-di-oxy-diphenyl 
[3:4:i] 0,H,(NO.,)(OH).0,H,raO.J(OH) [1:3:4]. 
[272°] (K.) ; [280°] (S.). Formed from pp-di- 
oxy-dipheiiyl and HNO, (S.G. 1*46) (Kunze, P. 
21, 3331 ; Schiitz, P. 21, 3531). Yellow needles, 
insol. alcohol. 

Bi-acetyl derivative [215°]. Needles. 
Bi-hemoyl derivative [206°]. Plates. 
Bthi/l ether [193°]. Formed by nitrating 
the ethyl ether of di-oxy-diphenyl (Hirsoh, P. 22, 
336). 

Di-nit ro-di-oxy-Jaiphenyl OjjHgNjOj. [184°]. 
Formed by oxidising o-nitro-phenol with aqueous 
KMnO, (Goldstein, J. P. 6, 193 ; 10, 318). Yel- 
low needles (from benzene). 

'Bi-beneoyl derivative. [191°j. Needles. 
Tetra-nitro-di-oxy-diphenyl 
[4;3:6;l]OA(OH)(NOj)a.C«H,(NO,)2(OH) 

[1:3:5:4]. [220?] (K.); [225°] (S.). From di- 
oxy-diphenyl, HOAo, and HNOj (Kunzo, P. 21, 
3333; Schiitz, P. 21, 3632). Yellow needles.— 
NaaA". — NaHA" : brownish-red needles. 

Bi-acetyl derivMve. [236°]. Needles. 
Hexa-nitro-tetra-oxy-diphenyl C,2H4N80„. 
Hexa-nitro-diresorcin. Formed by warming 
totra-acetyl'diresorcin with fuming HNO3 (Bene- 
dikt a. Julius, M, 5, 178). Yellow crystals, ex- 
ploding at 230° ; v. e. sol. water. 

w-NITRO-o-OXY-PHENYL-ACEnO ACID v. 
Nitro-mandelio acid. 

NITRO - OXY - PHENYL - AMIDO - BENZOIC 
ACID CA(0H).NH.CA(N03).C03H[4:3:1]. 
[261°]. Formed from bromo-nitro-benzoio acid, 
alcohol, and amido-phenol at 120° (SchOpff, P. 
22, 3288). Small needles, m. sol. water. 

DI-NITRO-o-OXY-DIPHENYLAMINE 
[2:l]C,H4(OH).NH.C„H3(NO,)3[l:2:4]. [199°]. Got 
from 0«H.J3r(N02)3afnd o-ainido-phenol (SchOpff, 
P. 22, 906). Orange crystals (from alcohol). 
Acetyl derivative [160°]. Needles. 
Ethyl derivative [164°]. Red needles. 
Methyl derivative [161°]. Needles. 
Di-nitro-p-oxy-diphenylamine. Bi-henzoyl 
derivative 0,2H,(N03)3(0Bz)NBz. [195°]. Got 
by nitrating C,.Jaj(OBz)NBz (Philip a. Calm, P. 
17, 2437). Small crystals, si. sol. alcohol. 

Di-nitro-di-oxy-diph enylamine. Biethyl 
derivative C«H3NHC«H(NOs)j,(OEt)». [133^]. 
Formed by heating anilin^ with the diethyl de- 
rivative of di-nitro-hydroquinone (Nietzki, A, 
215, 167). Bed needles (from alcohol). 

NITEO-OXY-PHENYL-ANGELIC-(r)-LACT- 

ONE [4:l]O.H4(NOJ.CH;OH.CH<^^»>Oa 
[111°]. Formed by adding soda to a cold solution 
of O,H,(NOJ.0,H^r.CH<®^>CO (Einhorn ik 

'Gehrenbeok, B. 22, 47; A. 268, Sm 

o-KITBO-E-OXT-PHENTL-BirmEVZ 01. 
OASBOXTUO AGIO 

[1:2]0,H<(NOJ.OH:OH.OB(OH).OH(CO,H), 



»mb<)XY-piffiinrL.pROPiojn:o acid. 





[269°]. Formed by heating malonio acid (10 g.) 
with, o-nitro-oinnamio aldehyde (16 g.) at 126° 
(Einhorn, A, 263, 376). Stellate needles. 

NIT&O-OXT-PHENYL-GABBAICIC ifTHEB. 
JBJthyl derivative C„H,(NOJ(OEt).NH.CO.,Et. 
pi®]. Formed, as weU as two di-nitro- deriva- 
tives [141°] and [121°J and a tri-nitro- derivative 
[212°] by the action of nitrio acid on 
[4:l]0eH,(0Et).NH.C02Et (KShler, J. pr. {2] 29, 
261). All four compounds crystallise from alco- 
hol in needles. . 

KITBO.DI-OXY.PHENYL-CBOTONIG AGH). 


Anhydride 0^(N0j)(0H)<^?^f:g^. NUro- 

{$)-mepiyl-umbelliferone. Formed, as well as 
the di-nitro- derivative [220°] by nitration of 

i i3)-methyl-umbeniferone dissolved in HO Ac 
Pechmann a. Cohen, B. 17, 2136). Ibth com- 
pounds crystallise in yellow needles, sol. alcohol. 

NITBO - OXY - PHENYL - ETHYLENE v. 
Nitxio-oxy-btyrene. 

o-NITBO-jS-OXY-PHENYt-ETHYL METHYL 
KETONE 


O.^H^.NO^ ♦.«. 0^4(NOJ.CH(OH).CH,.CO.CH3. 
[69 °J. Ftjj^med from o-nitro-Dcnzoio aldehyde, 
acetone, and dilute aqueous NaOH (Baeyer a. 
Drowsen, B. 16, 2857). Prisms. 

^-Nitro-;3-oxy-phenyl-ethyl methyl ketone 
[68°J. Formed in like mannc.' from ^-nitro- 
benzoic aldehyde (Baeyer a. Becker, B. 16, 1969). 
Crystals. Yields nitro-styryl methyl ketone on 
boiling with Ac.^0. Boiling potash forms a 
compound (C,oH»NO,)„T-^64°]. 

y).NITE0-j8.0XY.PHENYL.(P2/. 3)-ETHYL. 
QUINOLINE C,H,(N0,).CH(0H).CH2(NC„H,). 
[160°]. Formed by heating (Py, 3)-mothyl- 
quinoline with ^j-nitro- benzoic aldehyde at 120° 
(Bulach, B. 20, 2046), Silky needles (from 
alcohol). — B'^HaPtClj. — BUNO,: white needles. 

DI- NITBO - DI-o- OXY - DI - PHENYL - HY- 
DBAZINE. Di-ethyl derivative 
jO«H3(NO,)(OEt)|.,N,H2. [202°]. Fonned by 

reduction of the corresponding azo- compound 
[286°] by alcoholic ammonium sulphide (Andrete, 
J. pr. [2] 21, 325). Yellow prisms, insol. cold 
alcohol. Hot HClAq converts it into nitro- 


amido-phenol and {C„H,,(NO -)(OEt)|2N2. 

NITBO-OXY-PHENYL-lKETHYL.PlEAZOLE 


0,.H.N.O. i.e. [m»- 

130°]. Formed by the action of nitrous acid on 
oxy-phenyl-methyl-pyrazole, and of nitrio acid 
on the oxim thereof (Knorr, A, 238, 187). Prisms 
(from alcohol), insol. acids. 

NITBO-OXY-PHENYL-PBOPIOLIG AGID. 


Methyl derivative 

OeH,(NOJ(OMe).OiO.CO.pB[. [136°]. Formed 
from O.H,(NOJ(OMe).CHBr.OHBr.COaH • and 
alcoholic potash (Eiilhorn a. Grabfield, A. 243, 
877). White needles, sol. water. 

NITBO-OXY-PHENYL-PBOPIONIO AGID 
[8;4:1 jO«H 3(NOJ(OH).CH,.CH,.CO,H. Nitro^ 
hydro-p-coumaric acid. [91°]. Formed bym- 
trating 2?-oxy-phenyl-m:opionio acid (St6hr, A, 
226, 67). Orange neemes (from water). 

Methyl ether MeA\ [64°]. Needles. 

Ethyl et her Eth:. [38°]. Needles. , 

Nitro-a-oxy-phenyUpropionio acid 
O.H,(NOJ.OHa.CH(OH).COi. A mixture of 
the 0- ana n- isomerides is formed by the action 
of faming EQIOa 9,% -6° on a-oxy-phonyl-pro- 

yon. m. 


pionlb acid (Erlenmeyer a. Idpp, A* 219, 228). 
The nitrate 03H,(N0J.CIH*.0H(0N0,).00^ of 
the p^ isomeride crystallises from hot water in 
needles, leaving that of the'O- compound in so- 
lution. 

o-Nitro-iS-oxy-phenyl-propionio acid CANO. 
i.e. [2:l]0A(N03).CHt(VH).CH,.C0,H. [126°]. 
Formed by oxidation of the prodifct of conden- 
sation of ^-nitro'benzoic al&hyde with acetic 
aldehyde (Baeyer a. Drewson, B. 16, 2200). 
Formed also &om jS-bromo-o-nitro-phenyl-pro- 
pionic acid and hot Na^CQaAq (Einhom, B, 16, 
»2214 ; 17, 1660, 2013). Monoclinic prisms (from 
wa^^‘r). Dilute H^SO* at 190° converts it into 
o-mtro-cinnamio acid. — BaA'2 2aq: needles. 
Meth^yl ether UeM. [61°]. 

$-T*actone C,H,(NOJ.CH<^g^>CO. 

[124"]. Formed Irom C.H,(NOAOHBr.CHj.CO^ 
and cold aqueous Na^CO^ ' Yellow monoclinic 
crystals (from chlryoform). Split up jy boiling 
with water into o-nitro-st}Tene and COj. Boiling 
HOAo yields indigo. 

Amide CAoNaO^. [197°]. Formed irom 
i9-bromo-o-nitro-pheiiyl-propionio acid end am- 
monia. Formed also from the lactone and NH, 
(Einhorn, B. 16, 2646; Basler, B. 17, 1491). 

I Needles, v. sol. water. Yields with Ac^O an 
acetyl derivative C^HaAcNA [142°], a compound 
[c. 80°], and the acetyl derivative 
thereof O^H^AcNA [172°]. 

77i-Nitro-)3-oxy-plienyl-propionio aeld 

[3:1] CA(NOa).CH(OH).CH2.COA [106°]. 

Formed by boiling ^-bromo-m-nitro-phenyl-pro* 
pionic acid with water (Prausnitz, B. 17, 696 ; 
1660). Plates (from water). 

Ethyl ether Eik!, [66°]. Crystals. 
Lactone CbHjNO^. [98°]. Deposited from 
a cold solution of the sodium salt. Yields m-uitro- 
styrene on boiling with water. 

p-N itro-iS-oxy-phenyl-propionio acid 
O^HoNOj. [132°]. Formed by the action of 
alkalis on /3-bromo-p-nitro -phenyl-propionic acid, 
its lactone being the intermediate product (Basler, 
B. 16, 3004 ; 17, 1494). Needles, m. sol. cold Aq. 
Methyl ether MeA'. [74*]. Prisms. 
Ethyl ether EtA'. [46°]. Crystalline. 
Lactone OANO4. [92°]. Yields j7-nitro- 
styrene when boiled with HOAo. 

Amide 09 H,oN.' 04* [166 ]. Prisms (from 

alcohol). Forms with ACgO an acetyl derivative 
[146°- 160°]. ^ • • 

AwiZidflC,A4NA- [176°]. Plates. 
«-Nitro-ojB-di-oxy-phenyl-propionio acid 
OANO3 i.e. 0,H,(N02).0H(0H).0H(0H).C02H. 
[168°]. Formed from p-nitro-phonyl-glyoidio 
acid and diluted HjSO* (Lipp, B. 19, 2645). 
Plates, si. sol. cold water. 

o-Nitro-mi3-di-oxy-phenyl-propionic acid. 
Meihyl derivative 

• [2:5:1] CBH,(N02)(0Me).CH(0H).CH2.C0A 
[106°]j»GotfromCACl(NOJ.CH(OH).OH^CO*H 
and NaOMe (Eichengriin a. Einhom, B. 23, 1491). 
Colourless plates (from water). 

op-Di-nitro-^-oxy-phenyl-propionio acid. 
Methyl derivative 

C3n,(N02).CH(0Me).CH(N02).C0A Methyl 
ether MeA'. [118°]. Formed from methyl 
on-di-nitro-oinnamate by boiling with MeOH 
(Friedlander a. Mahly, B. 16, 861 ; A. 229, 210)« 
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Ethyl ether BU'. [77®]. Formed in ke 
mannor» using EtOH* 

Ethyl derivative 

C«H4(NOJ.OH(OEt).6H(NO.J.CO.fl. Methyl 
ether MeA'. [110®]. Formed by boiling ap-di- 
nitro-cinnamio ether with alcohol. Monoclinio 
prisma a:5:c «/810:l:-rtl7 ; i8-r87®26'. Sol. 
potash. Yields th^ salts Ba(Oi2H,jl{|0,)2 and 
Ag0,JH,3N,0,. Ethyl ether EtA'. [62®J. 
Monoclinio crystals. 

Bi-nitro-ozy-phenylopropionio acid O3H3N.P7 
<.«. [6:3:4:1] C«H,(NOJ,(OH).CH.^CI^CO.,H. 

Di^nitro-hydro-p-coumaric acid, [138®]. Formed 
by nitrating oxy-phenyl-propionio acid (Stolir, 
A. 225, 68). Trimetrio prisms (from HOAo). — 

NH^HA^ [230°].-(NHJ^".--AgHA" -~-Ag2A^" : 

dark-red needles. 

Methyl ether MeA'. [87°]. Needles. 
Yields AgMeA^' oh ftd^mg Ag^CO^ to its ethereal 
solution. 

EthyV etcher EtA.\ [lV6°]. Yields red 
needles of AgEtA". 

Methyl derivative 

CA(N9J2(OMe).0H2.CII,,O0^. [124°]. Got 

by saponifying its methyl ether with ILSO^ and 
HOAc. Needles or plates (from dilute alcohol). 
Methyl ether CA(NO,).,(OMe).C.,H4.CO,Mo. 
[63°J. From the basic silver salt and Mel. Ethyl 
ether EtA'. [71°]. Needles, v. si. sol. Aq. 
Ethyl derivative 

C,H,(NOJ,(OEt).CH,.CH,.CO,H. [126°]. Needles. 
Metnyl other MeA'. [36°]. Ethyl ether 
EtA'. [60^. Needles or plates. 

Oi-nitro-ozy-phenyl-propionio acid CyHgNgO,. 
Dinitrovtelilotic acid. [155°]. Formed by nitra- 
ting melilotio acid (Zwenger, A. Szippl. 5, 146). 
Prisms (from alcohol). — BaA" aq.— Ag.^". 

Two isomeric acids are obtained by nitration 
of phloretio acid (Hlasiwetz, A. 102, 155). Both 
form yellow crystals. 

0-NITKO-J8-OXY. PHENYL PEOPIONIC 
ALDEHYDE O^H^NO^ i.e. 

[1:2] OeH4(NO.,).CH(OH).CH,.CHO. Formed from 
o-nitro-benzoio aldehyde, acetic aldehyde, and 
3 p.c. aqueous NaOH (Baeyer a. Dfiwsen, B. 16, 
2205). Crystalline. Forms a compound with 
aldehyde C,HaN04(C.JH40) [125°], which yields 
indigo on treatment with alkalis. Similar com- 
pounds of the formi-Ia C^H^N O ,(0.^40) are formed 
by the action of m- andp-nitro-benzoic aldehydes 
on aldehyde and NaG^Aq The m- compound 
gives off aldehyde at 100^, the p- compound melts 
at about 115° (Gdhring, B. 18, 372, 720). 

m-NlTB0-/3.0XY-FHENYL.PYB0TABTAEIC 
ACID. Lactone C|,HgNO« t.e. 

j>CH., .rntro-phenyl. 

paraconic acid. [171°]. Formed by heating 
f?i-nitro-benzoio aldehyde with sodium succinate 
and AQ.Jp at 125° (Salomonson, B. T. Cy. 6, 1). 
Orystallina* Boiling with NH,Aq and BaCls ppts. 
C.iHJBaNO,. Phenylhydrazine at 130° forms 
0„H.N0»(NiPh) [132°]. — Cu(0„H,N0.)a. — 
FbA', : needles (from hot water). 

Methyl ether UeO,, Oil. 
p - Nitro - D- ozy -phenyl . pyrotax^arie acid. 
Lactone [163°] (8.) ; [156°] (Erdmann, B. 18, 
^42). Formed in like manner from p-nitro- 
benzoio aldehyde. Boilinj with NH,Aq and 
l^aOlaPpis. BaO||H«NO;.— CuAV—AgA'. < 


KrrBO.p-OXY.PHEKTL.aDnrOLXNX 
Oi^HioNjOs. [151°]. Formed in small quan* 
titles w^n p-amido-(Pv. 8)-phenyl-quinolme if 
heated with ENO, (Weidel, M. 8, 138). Yellow 
plates, m. sol. alcohol. 

m-Nitro-(B. 2)-ozy-(P^. l)-phenyl-quinoline. 
Methyl derivative 
MeO.g :C.Hg.0.(0.H4N03):gH 

by heating m-nitro-cinnsmio aldehyde with 
p-anisiidine and HGlAq (Miller a. Einkelin, B. 20, 
1919). Needles (from benzene), si. sol. alcohol. 
' {Py. l,4,l^)-Nitro-oxy-phenyl-l8oquinoline 

Formed by passing nitrous acid gas through a 
solution of oxy-phenyl-isoquinoline in HOAo 
(Gabriel, B. 19, 831). Small yellow crystals. 
Methyl derivative OuHaMeN^Oj. [169°]. 
DI-NITEO-DI-OXY-DI-PHENYL SULPHONE 
Oj^^N^SOa t.e. SO,lC,H.,(NO.)(OHl|j. Formed 
by mtraling di-oxy-di-phenyl sulphone (Glutz, 

A, 147. 59). Scales, insol. water, sol. alkalis. 
Yields 0,.;E[,Na,N,S0H and C.^H^AgASO,, a di- 
meth^'l derivative C,.^H^Me.N.^S08 [215°], a di- 
ethyl derivative [192°], and a di-isoamyl deriva- 
tive [151°]. With aniline it forms the compound 
C,,^fl(NHPh)2(N0J.^S02, crystallising from ani- 
line in red prismb. 

Tetra-nitro-di-ozy-di-pbenyl sulphone 
S02!C8H2(N02)2(0H)l2. [253°]. Formed by 

further nitration of the preceding body (Anna- 
heim, B. 11, 1668). Long-yellow needles.— 
KoA".— NaA": octahedra. 

TETBA-NITEO-DI OXY-DIPHENYL DISDL- 
PHONIC ACID iOoH(N02).2(OH).S03H}2. Formed 
by nitration (Limpricht, A. 261, 336). — Na^A" aq. 
K»A" : yellow crystals. 

m-NITEO-p-OXY-DI-PHENYL-THIO-UEEA 
[3:1]C8H,(N02).NH.CS.NH.C«H4(0H) [1:4]. 
[152°]. Formed from m-nitro -phenyl- thiocarb- 
imide and p-amido-phenol (Steudemann, B. 16, 
2335). Needles, si. sol. ether. 

DI-NITEO-OXY-PHENYL-UEEA O^H^N^O, 
i.e. C8H2(N02)2(0H).NH.C0.NI^ Uramido^di- 
nitro-phenol. Formed by heating urea with di- 
nitro-amido-phenol (j:)icramic acid) (Griess, J.pr. 
[2] 6, 1). Plates (from water). — AgA' : pp. 

NITBO-DI-OXY-PHTHAUC ACID. Methyl 
derivative C,H(0Me)(0H)(N0.J(C0.2H), 
[4;3:6:2:1]. Normethylnitrohemipic acid. [220*^. 
Formed by boiling its imide with KOH (Elbel, 

B, 19, 2310). White needles, v. sol. water. 

Imide O.H(OMe)(OH)(NOJ<^“J>0. 

[262°]. Formed by boiling the oxim 
C«H(OMe)(OH)(NO.J(COfl)OH:NOHwithHOAc. 
Yellow needles, sol. hot water and alkalis. 

Dimethyl derivative v, M^to-Hemipio 
A on>. 

Di-nitro-ozy-phthalio acid 
CjH(N 02)2(0H)(C02H)2. Jnglonic acid. Formed 
by oxidation of juglone or its acetyl derivativt 
by boiling with HNO,. 

Salts. — A"(NH4)a: reddish-yellow tables 01 
thin needles, v. sol. water.— A"HK.-~A"Ba« : 
crellow tables (Bemthsen a. Semper, B. 18, 2l0). 

NITRO-OXY-ISOPBOPYL-BENZOIC ACID 
CMe2(OH).O.H,(NOJ.OOJ0[ [4:8:11. [X9X°]. 

Formed by oxidising nitro-onminlo acid or nitro- 
ouminpl with KMnO^ (Widman, B* Xd, 2549 } \% 
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2567 ; 21, 2282). Long needles (from water).— 
NH^A' 2aq — CaA' — BaA'^eaq.— PbA',5aq.— 
OuA', 1 J^aq.— AgA' }aq : crystals, m. sol. hot Aq. 
AoHyl derivative [18S«]. 

Ethyl e the f'mk\ [96®]. 
Nitro-ozy.isopropyl-benioie acid 
CMe,(OH).O.H3(NOJCO.^ [4:2:1]. [168®]. 

Formed by ozidising nitro-cymene or the acid 
0«H,Pr(NOJ.03H3.C03H with alkaline KMnO^ 
(Widman, B. 19. 270 ^ Soderbaum, B, 21, 2128). 
Tables (from ether), m. sol. hot water. * 
Isomeride v. Nitbo-oxy-cuminic acid. 


O.H.<C(N^^-NOg>^ [00°i. Formed 

from ethylidene-phthalide and NOj (Gabriel, B. 
19, 838). Colourleas needles (from alcohol). 

KITBO - /J - OXY -p - ISOPEOPYI. - EHEHYI- 
FBOPIOmC ACID 

(4:2:1] CAft'(NOJ.CH(OH).CH,.COjH. [120O]. 
Formed by boiling 0„H,Fr(Np.J.CHBr.CH3.C0,H 
with aqueous Na,CO, (Einhorn a. Hess, B. 17, 
2024). Silvery plates. 

Amide C,jH„N,0,. [160“]. 

Anhydride C.H,Pr(NOJ.CH<;‘^Q“^CO. 

[78“]. Formed by the action of cold aqueous 
Na^COj on bromo-nitro-cumyl-propionio acid. 
Crystals, v. sol. alcohol. 

HITBO-DI-OXY-PYBIMIDIHE 0.H,N,O. i.e. 

Nitro-uracil. Formed 

by heating the K salt dl its carboxylic acid at 
130® (Bohrend, A, 229, 35; 240, 8). Yellow 
needles, which explode on heating. Yields iso- 
barbituric acid on reduction. Urea forms crys< 
talline C^H^NjOj. Guanidine gives a similar salt 
CsH^NjO^aq. — KA'aq: prisms, s). sol. water. — 
CaA'aGaq. — BaA'jjSaq. — ZnA^S.iaq. — 
OuA'^TCuO. 

Nitro-di-ozy-pyrimidine carbozylic acid 

Formed 

by warming di-«Ky-mcthyl pyrimidine (methyl- 
uracil) with H2SO4 and UNO, at 80® (Bchrend, 
A, 229, 32 ; 240, 4 ; Kdhler, A. 230, 32). Yellow 
crystals (containing 2aq). — KHA"aq : plates, si. 
sol. water.— BaA" ^q.— Ag^A^aq. - PbA^l^aq. 
Ethyl ether £tHA''. [250®]. Prisms. 
(a).NITEO-(Py. 3)-0XY.QUIN0LINE 
OgH^N-Pj. *a^~Nitro-carbostyriL Formed by 
heating * a *-nitro-o-amido-cinnamio acid with 
HGlAq at 160® (Friedlandcr a. Lazarus, A, 229, 
243). Needles (from alcohol). Does not melt 
below 220®. 

(j8) -Nitre- (Py. 8)-ozy.quinolinc. [260°]. 

Formed in like manner from * fi ’-nitro-amido- 
cinnamic acid (F. a. I^). Needles (from H^c). 

(7) -Nitre- (Py. 8)-ezy.qnineline. [280®]. 

Formed by nitrating oarbostyril (F. a. I/.). 
Needles (from HOAc). 

Methyl derivative [181®]. From the 
silver salt and Mel (Feer a. NOnigs. B. 18. 
2896). 

(B. 4)-Nitro-(Py. 8)-ozy.qiiinoUne 

CH:O^OJ.O— N:O.OH‘ tl^S®]. Formed from*| 
di-methyl o-nitro-coumarinate and alcoholic 
NHg, the resulting (8,2, l)-nitro-amido-oinnamio 
sgi|4e being heated with HCIA^ at 140® (Miller 


m 

22 , 1711). Prisms, T. sol. hot 


a. Emkelin, B, 
water. 

(B. 4, 2) -Nitro-ozy. quinoline 

0^:C(N^‘.O.^N :CH- Formed bynifaw- 

ting {B. 2)-oxy. quinoline (Skraup, Jtf. 3, 661) and 
by the action of nitric aa’i on (B. 2)-oxy-quinol- 
ine carboxylic acid (SaLiilidt a. Auschul, B. 20, 
2697 ; 21, 2255) and on nifroso-oxy-quinoline 
(Matheus, B. 21, 1642, 1886). Yellow needles.— 
B'HNOsaq: orange prisms, v. sol. hot alcohol. 
Nitro-(B. 4)-ozy-quinoline. [173®]. Formed 


Bi-mtro-ozy-propyl-benzoio acid. Lactone P by heating its carboxylic acid with frlvcerin at 
w ^C^NO..UnHMA -NTn W „ r20(i° (Schmitt a. Engelmann, B. 20, 2693) and 

by the actio.n of HNO, (S.G. 1-38) on nitroso- 
(B.4).oxy-quinoline (Von Kostanecki, B.24, 164). 
Needlesf si. sol. alcohol. 

Nitro-(B. 3)-oxy.qumoUne. [256®]. Formed 
by nitrating m-oxy-quinoline (Skraup, M. 3, 
664). Yellow plates, dec(^iposed by fusion. 

Nitro-ozy-quiucUne. Formed by 1i];ie action c 
of HNO3 on a syrupy acid obtained oy oxidation 
of cinchonine ^^VVeidel a. Hazura, M, 3, 773). 

Crystalline powder, molting far above 300^. 

B'.^H.PtCla : monoclinio prisms. * 

(B. 1, 3)-Di-nitro-(B. 4)-oz7-quinoline 
gH:C(NO,) - C.Cn.QH ro7Aoi 1. j u 
C(NO,):C(OIH.C. N :Cir Formed by 

the action of HNO3 OJi o-oxy-quinoline carb- 
oxylic acid, and on a^ta-nitroso-o-oxy-quinoline 
(Schmitt a. Engelmann, B. 20, 2692; Kosta- 
necki, B. 24, 155 ; c/. Bedall a. Fischer, B. 14, 
1308). Plates. 

NITR0-(B. 4).0XY.QBIN0LINE CAEBOXY- 
Lie ACID CgH,(NO,)N(OH)(C03H). Formed 
by boiling the nitrate of o-oxy-quinoline carb- 
oxylic acid with IIOAc (Schmitt a. Engelmann, 
B. 20, 2693). Needles, si. sol. HOAo. 

NITRO-OXY-QDINONE. Carbonyl deri- 
vative (C«HA(N02)0).,CO. [260°]. Formed 
by oxidation of nitro-amido-phenyl carbonate 
by chromic acid mixture (Lowenberg, C. O* 
1886, 390). Pale-brown needles. 
Nitro-di-ozy-quinone 
CH:C(OH)\pn 


C(OH):OfNO,)^ 
nitro-di-imido-resorcin 


Formed by wanning 

with dilute (10 p o.) 
NaOHAq (Nietzki a. Schmidt, B. 22, 1659), 
Golden needles, m. sol. water. — K3A"; orange 

needles. 

Di-nitro-di-ozy-qulnone 

^^'^c|oH)^C('Na.)^ '"'^^^^^ *^iiranilie acid. 

Formation. — 1. By the action of nitrous acid 
on hydroquinone (Nietzki, B. 10, 2147).— 2. By 
the action of a mixture of fuming HNO, and 
cone. H2SO4 on di-acetyl-hydroquinone below 
-6®; the yifild in this case being 65 p.o. 
mietzki, B. 16, 2092 ; 18, 499).— 3. By adding 
ainitrohydroquinone to a cooled mixture of 
HNO, fSpts.) and HOAo (Gpts.) (Nietzki, A. 
216, 142). -A, By boiling s-di-nitro-di-amido- 
quinonS with dilute potash (Nietzki, B. 20, 
2116).— 6. By the action of fuming on 

(HantzBch, B. 19. 

2898 ; c/. Loewy, B. 19, 2386). 

Premration. — By slowly adding a hot satli* 
rated alooholio solutiou of chloranil (4 pts.) to a 
concentrated aqueous solution of sounm nitrito 
(^0 pts.) heated to 80®~90® ; a yellow erystalliao 

9^1 
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pp. of the sodium nitranilate soon separates, 
and a small quantity which remains in solution 
Is precipitated by NaOH ; the whole is reorys- 
tallised from hot wafer (Nef, B. 20, 2027). 

Properties-— tables, v. sol. water and 
alcohol, insol. ether. When anhydrous it ex- 
plodes at 170®" withoutj^Jprovious fusion. FeOl* 
gives a green crysfalline pp. Chlorine forms 
sxalic acid and chloropicrin (Levy, il. 249, 66). 
On reduction it yields tetra-oxy-di amido-benz- 
fne which gives p-phenylene-diamine on distil- 
lation with zinc -dust (Nietzki, B. 19, 2727). 
Hydroxylamine hydrochloride forms an explo- 
sive salt C.04(N0,),(NH,0), (Nef, Am- 11, !?)♦ 

Salts.-NaA": diohroio monocl^ic crys- 
tals ; aih'-c = -946:1: *985 ; i3 « 87° 61‘.— K,A'': 
yellow needles (from hot water). — (NH4j^'^ — 
BaA" : plates, insol. water. 

Di-nitro-di-oxy-quinone. A product of the 
action of nitrous acidLn protocatechuic acid dis- 
' solved in v^thpr (Gruber, B. It, 619). Greenish- 
yellow needles, v. sol. water. — Na4A"2aq: ex- 
plodes when heated. 

NKBO-OXY-STYRENE.. Methyl deriva- 
tive t:l:2:4] C,H,{OMe)(NO,).CH:CH,. [89°]. 
Formed, together with the di-nitro- derivative 
OA{OMe)(NOJ,.G^, [163°], by the action of 
cone. HNO, on [4:1] 0*11, (0Me).CH:CH.C02H 
(Einhorn a. Grablield, A- 243, 366). Crystals, 
volatile with steam. Yields a dibromide [79°]. 
Forms, on oxidation, nitranisic acid [187°]. 

NITRO-OXY-STYRYL METHinL KETONE 
Methyl derivative C,,H„N04 i.e- 
[4:3:1] C.H3(OMe)(NOJ.CH:CH.CO.CH,. [169°]. 
Formed by nitration of the ketone, and also by 
condensation of C8Hj,(OMe)(NO.j)CHO with tee- 
tone (Einhorn a. Grabfield, ^4, 243, 364). Yellow 
needles (from water), sol. ether. 

NITRO-OXY-SULPHO-BENZOIC ACID 
C^HjNSO, U- C.H.,(N0,)(0H)(S0,H)(C03H). 
Formed from nitro-o-oxy-benzoic acid and fuming 
K^SOj (Mandt, B. 10, 1701).— Ba3A''',12aq : 
hair-like needles. 

NITRO-OXY-TOITIENE v- Nitoo-crksol. 

Kitro-di-oxy-toluene v. NirRo-^^'aciN. 

Nitro-tetra-oxy-toluene 0(,Mc(N02) (OH)^. 
[167°]. Formed by the action of HCl and SnCl^ 
on ni tro-di-oxy-toluquinone ( Kehrm ann a.Brasch , 
/. pr, [2] 39, 382). Black needles, forming a 
violet powder. Its solution forms HCy, oxalic 
acid, and other prods^s f'i boiling. 

Di-nitro-di -oxy-toluene 

C,HMe(NO.Jj(OH)2 [1:3:6:2:4]. Di-nitro -cres- 
oroin. [90°]. Formed from cresorcin and 
HNO. (Von Kostanecki, B. 20, 3136). Needles, 
m. sol. cold water. 

NITRO-OXY-o-TOLDIC ACID* CgH^NO^ i.e. 
O.HaMe(OH)(NO.JCO.;a[l;4:®:2]. [172°]. Formed 
by nitration of oxy-o-toluic acid (Kostanei^ki a. 
Niementowski, B. 18, 254). Needles, sol< hot Aq. 

Nitro-oxy-w-toluic acid • 

C.Hile(0H)(N0.J.C02H [3:4:6:!]? [87°]. I’ormed 
by heating (4,3,l)-oxy-toluio acid with cone. 
HNO, (Mahon, Am- 4, 186). Yellow needles, si. 
sol. water. Its salts explode when heated. — 
CaA', 4aq.— BaA'a 4aq ; orange nee<Re8 ; crimson 
when anhydrous. 

Nitro-oxy-p-toluie aoid 

OAMe(OH)(NOJ.CO*H[4:8:a;;l].[188°]. Formed 
&e aotiop pi nitrous aoid on (d,4,l)>amidp- 


toluio aoid (Ahrens, Z. 1869, 105). Ooldec 
needles.— BaA',7aq: scarlet, sL so), alcohol. 

Nitrp-oxy-toluio acid. Methyl derivative 
OAMo(OMe)(NOJCO^. [176°]. Formed from 
the methyl ether of thymol and dilute HNO| 
(Paterno a. Canzoneri, O. 9, 446). Slender 
needles, v. sol. aloohol.—BaA',2aq: straw- 
coloured crystals. ^ 

Etltyl derivative [162°]. Formed, in like 
manner, from the ethyl etjier of thymol. Long 
Blendes needles. 

NitTO-w-oxy-o-toluio aoid 
'C.H,(NO.J{Cp.pH)COjH [4:2:1]. [129®]. Formed 
by dissolving nitro-phthalide in aqueous KOH 
(Hoenig, B- 18, 3461). Minute needles.— AgA'. 

Tri-nitro-oxy-wi-toluio aoid 
C,HMo(OH)(N02)3CO.,H [1:3:2:4:6:6]. Nitrococcic 
acid- [170°-180°]. Formed by the action of 
boiling nitric acid (S.G. 1*37) on cochineal (Dc 
la Kue, A- 64, 23 ; Liebormann a. Dorp, A. 163, 
100) and on (5,3,l):Oxy-toluio acid (Kostanecki 
a. Niementowski, B. 18, 260). Colourless plates 
(containing aq). On boiling with moist kg.fi 
it yields silver tri-nitro-cresol and COj.— 


(NH,)^" Jaq.-BaA^aq.— Ag A'' : needles. 

NITRO OXY-w-TOLUIC ALDEHYDE 
C,H,N04 i.e- C,H.,Me(NO.J(OH)CHO [5:3:2:!]. 
[141°]. Formed by warming oxy-toluio aldehyde 
with HNOj (Schotten, B. 11, 788). Yellow 
needles, si. sol. hot water. 

Nitio-oxy-m-toluic aldehyde 
C«n.Me(NOJ(OH)CHO[6:3:4:l]. [162°]. Formed 
by hitrating (4,3,l)-oxy-toluic aldehyde (S.). 
Keedles, si. sol. hot water. 

NmO-BI-OXY-TOLFftFIKOlIB 
0,Me(N0J(0H).,02 [2:6:3:6:4:1]. Tolunitranilic 
acid- [180°]. Formed by the action of a dilate 
alcoholic solution of KNOj on tri-chloro-tolu- 
quinone (Kehrmann, B. 21 1779; J.pr. [2] 89, 
877). Golden needles (containing jraq). Its 
aqueous solution decomposes on boiling forming 
HCy, oxalic acid, and CO.^.— K^A" 8aq: yellowish- 
red prisms. 

DI-NITRO-DI-OXY-DITOLYD O^JdLi^fi^- 
[273°] (G.); [270°] (D.). Formed by boiling 
tetrazo-ditolyl sulphate with HNO, (Gerber, B, 
21, 760); by the action of nascent nitrous acid 
on di-amido-ditolyl (tne yield being quantitative) ; 
and by heating di-oxy-ditolyl di-carboxylic acid 
with HNOj (Deninger, J. pr- [2] 40, 300 ; B. 21, 
1639). Yellow needles (from toluene or pyridine). 

NITRO - OXY - TOLYLEKE - ETHENYL - 
AMIDINE C,H,N,0,. [266°]. Formed by the 
action of alcoholic ammonium sulphide on the 
acetyl derivative of di-nitro-p-toluidine (Bankie- 
vitch, B. 21, 2404). Lustrous green needles, not 
affected by HClAq at 200°. 

NITRO-PENTANE CftH„NO,i.s. 
Pr-CH^-CH^NOj. (160°-i60°). Formed from 
isoamyl iodide and AgNO,, (V. Meyer, B. 6, 208 ; 
A. 171,43; 176, 136). 

Di-nitro-pentaue C4H9.CH(N0.3)2. Formed 
from di-amyl ketone ana HNO, (Chancel, 0- B. 
94, 399). Heavy oil. Forms n-valeric aoid on 
reduction. — KCjHjNjjOi.— AgA'. 

o-NITRO-PHENOL OANO 3 t.s. 
AH 4 (N 0 .J. 0 H [1:2]. Mol. w. 139-, [45°]. (214°). 
8.V.S. 107-64 (Schiff). 

Bormafion.—!. Together with thep-isomerids 
by nitration of phenol (Hofmann, A. 108, 847 1 
Fritzsohe, A. UO^ 160 f fr. 78^ 998; Gold 
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Itoto, B, 11, 1948).— 2. By heatii^ o-bromo- 
nitfO'benzend [ 88 ”] or OHDhloro-nitro-benzene 
with aqueous potash in sealed tubes (Zincke a. 
Walker, B, 5, 117; Engelhardt a. Latsohi- 
nofl, B. 8 , 423). — 8 . By boiling o-di-nitro- 
benzene with NaOHAq (Laubenheimer, B. 9, 
1828). — 4. Together with jp-nitro-phenol by 
boiling diazobenzene sulphate with nitrfb acid 
(Nfllting a. Wild, 18, 1338).— 6. Together 
with p-nitro-phenol by adding liquid IJ 2 O 4 to 
cooled CSj containing C^H^ONa in suspension 
(Schall, B. 16, 1901). — 6. By heating diazo-* 
benzene nitrate with dry toluene, nitrogen being 
given off (Bemsen a. Orndorff, Am, 9, 390). — 
7. By the action of NaNO^and H 2 S 04 on aniline 
(Deninger, J, pr, [ 2 ] 40, 298). 

Preparation. — Phenol (1 pt.) is slmvly added 
to a mixture of HNO„ (1 pt. of S.G. 1*38) and 
water ^6 pts.), cooled to 0 ^; the product is 
neutralised with Na^CO., and distilled with water 
(Neumann, B. 18, 3320). * 

Properties. — Light-yellow prisms or needles, 
V. sol. alcohol and ether, si. sol. cold water. 

Reacf^ns.—l. Beduccd by tin and HCl to 
o-amido-phenol. — 2. Aqueous NH, (85 p.c.) at 
lG0°-200” yields o-nitro-aniline (Merz a. Bis, B. 
19, 1740). — 3. Phenyl-hydrazine dissolved in 
xylene at lOO^produces o-amid.. phenol, benzene, 
NHa, and nitrogen (Barr, B. 20, 1497). 

Salts.— The colour of the salts has been 
examined by Camellev a. Alexander (0. J. Proe. 
4,64). — NH|A': scarleiplates.— KA'^aq: orange- 
red crystals (F.).— KA'aq (Post, B. 8 , 1652). 
S. 16 at 6 ® ; 21 at 15°. — NaA^: scarlet plates, v. e. 
sol. water.— BaA'a, S. 9 at 6 °. SrA'^Baq.— 
GaA'a4aq: plates. — CaA'^aq: orange needles. — 
AgA': orange-red pp. S. *14 at 16°. 

Acetyl derivative C 4 H 4 (NO.JOAo. [41°]. 
(253°). Long colourless needles or prisms, v. 
sol. alcohol (Bottcher, B. 16, 1933). 

Benzoyl derivative C«H 4 (NOa)(OBz). 
[69°]. Formed from o-nitro-phenol and BzCl 
(Hiibner, A. 210, 386 ; Schiaparelli, Q. 11 , 73 ; 
Neumann, B. 18, 8320; 19, 2018). Prisms or 
needles. Yields on nitration the compound 
O.H 4 (NO.,).O.CO.O«H 4 (NO,) [1:3] [120°], crystal- 
lising in needles. 

Methyl ether CaH,(NO.J(OMe). o-Nitro- 
arUsole. [9°]. (277°) at 736 mm. Formed, together 
with the P’ isomeride, by nitration of anisole. 
Formed also by methylation of o-nitro-phenol 
(Brunck, 2. 1J867, 204; Miihlhauser, A. 207, 237) 
and by boiling o-ohloro-nitro-benzene with 
NaOMe in HOMe (De Bruyn, R. T. C. 9, 200). 
Oil. Converted into o-nitro-aniline by heating 
with ammonia (Salkpwski, A. 174, 278). 

Ethyl ether O.H 4 (NOa)(OEt). o^itro- 
phenetol, (267^. * Formed by ethylation of 
o-nitro-phenol (Groll, J. pr. [2] 12, 207 ; Seidel, 
J. pr. [ 2 ] 42, 448) and by heating C 4 H 4 C 1 (N 0.3 
with NaOEt (De Bruyn). Oil. When distilled 
with aloohoUo potash it yields 04 H 4 (NH 2 )( 0 Et) 
and no azo- compound ; but when reduced in 
alcoholic solution by sodium-amalgam it forms 
N,( 04 H 40 Et), and N, 0 ( 0 „H 40 Et), (Schmitt a. 
M 6 hlau,dr.i>r.[ 2 ] 18,200). 

Bromo-ethyl ether 04 H,(N 0 s) 0 . 0 ^ 4 Br. 
[44°]. Formedfrom 04 H 4 (NOJ(ONa)and ethylene 
bromide (Weddige, [2J 24, 246). Yellow 
prisms (mm alcohol). 

Beoeftont.-— 1. With an alcoholic volution of j 


NH, it yields 04 H 4 (NOJ 0 . 0 ANH, [78°] an 
NH( 0 ;B 40 . 0 ,H 4 N 0 ,), [192°].-2. Heated wit] 
potassi^ salicylic ether C 4 H 4 ( 0 E) 00 |Et h 
alcoholic solution it yields Wo products 
(a) an ether C 4 H,(N 0 .J. 0 .C. 4 H,. 0 . 04 H 4 . 00 ^ 
[c. 100°] saponified by, HCl yielding the oorre 
spending acid [146°], which ma^ be reduced t 
an nmido* acid [110°] whosediydrochloride melt 
at 177°; and (6) a compound of the formulf 
C,H4(N0J.0.C,H4.0.C0,.CJI,0H [106°] whicl 
gives an acetyl derivative [80°] (Wagnei 
J. pr. [2] 27, 212). — 3. Heated witl 
[‘i'lj CgHjfOKlCOjEt in alcoholic solution i 
forms o-nit.'o-phonoxy-ethyl-p-oxy-benzoic ethei 
[103°] which is saponified by HCl at 140°, form 
ing on acid C 4 H,(N 0 ,) 0 .C,H 4 . 0 .C 4 H 4 .C 0 »E 
[c. 206°]. The corresponding amido- acid meltt 
at 185° (Wagner). — 4. Potafisium benzoate a 
140° yields C,H,(NO,).0^:,Ii,.OBz [77°]. 

Amido-cthy^ ether 

C„HhNO,).O.C,H,NH.,. [73°]. Foime'Sl as above 
Small plates (irom water). Yields a benzoy 
derivative [95°] and a dibcnzoyl derivative 
q«H4(N02).0.C.,II,.NBz2 [122°]. The ber^oyl de 
rivative reduced by tin and hydrochloric acid yieldi 

[151“] (Weddige, J. pr. [2 

24,250). “ ‘ 


Ethylene ether C 2 H^( 004 H 4 .N 02 ) 2 . [163°^ 
Formed from C«H 4 (NO,)ONa and Cj,H 4 Br 2 . 

Isobutyl ether (275°-280°). S.G. 1-13C 
(Kicss, B. 3, 780). 

Benzyl ether CeHj.CH.^. 0 . 04 H 4 (N 02 ). [29°] 
From the K salt and C,n,Cl (Kumpf, A. 224 
121 ). 

p-Nitro-benzyl ether 
C4H,(N0J.CH,.0p,H4.N02. [129°]. Needles (K.) 
Phenacyl ether 

C,n,(N02).O.CH,.CO.C,H,. [118°]. (194°) 

Formed from the K salt and w-bromo-aceto 
plienone (Lellmann a. Donner, B. 23, 172) 
Needles, m. sol. alcohol. ZnCl.^ and HCl at 100' 

convert it into [103°] crystallising 

in needles, «id forming the salts B'HjPtCL anc 
B'IIAuCl4. ^ 

w-Nitro-phenol C«H,(NO.JOH[l:3]. [96°] 

(194° at 70 mm.). Obtained from m-nitro< 
aniline by the diazo- reactio." (Fittig a. Bantlin 
B. 7, 179 ; 11, 2099 ; Henriques, A. 216, 823 ; 
Wagner, J. pr. [2] 3^ 70)# Yellow crystals, sol 
hot water; not volatile with steam.— EA' 2aq ; 
orange needles. S. 12 at 6° (Post a. Mehrtens, B 
8, 1652).— BaA',2aq. S. 1*7 at 6°.— PbA'(OH). 
S. ’OIS at 15°. — AgA' ; brownish-red pp. 

Benzoyl derivative C4H4(N02).0Bx 
[95°]. Pale-*yellow crystals (Neumann, B. 19 
2979). Nitric acid (S.G. 1*48) converts it ink 
the crystalline m-nitro-benzoyl derivative 

[129°]. 

Methyl ether MeA'. [38°]. (964«)< 

Needles, volatile with steam (Bantlin). 

Ethyl ether mk'. [84°]. (264*) (Bantlin 
Wagner,/.pr. [2]32,71). 

Bromo-ethyl tether [89°] 

Formed, with the following, from the K salt an< 
ethylene bromide (Weddige, J.pr. [2] 24, 255). 
Ethylene ether QMJk*^ [139°]. ■ 
n-Nitro-pkenol Cf,H 4 (NOJ.OH. ' [tl4°] 
S.y:S. 108*28 (Schtff). 

FV>rmafto».— 1, Together with the o-isomet 



598 NITRO-PHENOL. 


Ide^ by the nitration of phenol, especially at 
low temperatures (Fritzsche, J, j>r. 75, 257 ; 
Goldstein, J. i2. <10, 853).— 2. By heating 
p-ehloro-nitro-benzene [85**] or bromo-nitro- 
l^nzene [125°] with aqueous potash at 180° 
0ngelhardt a. Latsch^ofif, B. 3, 428 ; Biohter, 
B. 4, 460). — 8u' From' acetanilide by nitrating, 
and heating the [4:l]OaH4(NOj)(N£CAc) with 
cono. NaOHAq (Wagner, B. 7, 76).— 4. From 

? -nitro-aniline by the diazo- reaction (Flttig, B. 

, 280).— 5. By dry distillation of nitro-o-oxy- 
benzoio acid (Schmidt a. Cook, X. 3, 41). — 
6. By oxidation of nitroso-phenol (Baeyer, B, 7, 
965). — 7. Together with the o-isomeride, by add- 
ing liquid N,04 to cooled CS, containing 
OAONa in suspension (Schall, B. 16, TJOI).— 
8. By the action of NaNO.^ (in excess) and 
HfSO, on aniline, o-nitro-phenol being also 
formed (Deninger, J.^[2] 40, 298). 

^ Preparation. — The mixture of o- and jj-nitro- 

phenols is dijtilled with steam. The residue is 
dissolved in hot water and mixed, with excess of 
Na^CO, when CgH^(NOJONa crystallises out on 
eoolin{i,(Salkow8ki, A. 174,^280). 

Properties.— Slender colourless needles (from 
water. Dimorphous (Lehmann, Z. K. 1, 45). 
y. sol. alcohol. Not volatile with steam. Sol. 
hot HClAq (Eollrepp, A. 234, 1). 

Reactions.— 1. Distillation with PCl^ yields 
p-chloro-nitro-benzene [85°]. — 2. Aqueous am- 
monia at 160° to 200° forms p-nitro-aniline 
(Merz a. Bis, B. 19, 1749).— 3. Plienyl-hydraz- 
tne at 100° produces p-amido-phenol, benzene, 
NH,, and nitrogen (Barr, B. 20, 1499). 

Salts.— The colour of the salts has been 
examined by Carnelley (C. J, Proc, 4, 647.— 
NaA'4aq: yellow tables.— Na A' 2aq. Ueat of 
neutralisation (Alexejeff a. Werner, Bl. 

[8] 2, 718).— NaHA'a 2aq : orange-red prisms 
(from water).— KA'2aq. S. 4*5 at 6^ (Post a. 
Mehrtens, B. 8, 1552).— KHA'^ 2aq.— BaA'^ 8aq : 
monoclinic prisms. S. 1 at 6° ; 1*3 at 15°. — 
BaH2A'4 4aq. — SrA', 7aq : yellow needles. — 
GaA'. 4aq.— CaH.^'4 8aq.— MgA'^Saq.— Pb^O^A'a. 
— Pb.^HA'5. — AgA'aq : scarlet p^«., changing 
to orange prismar.— AgA' 2aq. S. '8 at 15°.— 
AgHA',aq: yellowish green laminae. — Ag^HA',: 
purple needles. 

Bcneoyl derivative C,H4(NO.J.OBz. 
[142*5°]. Colourless efflorescent needles (from 
alcohol) (Schiaparelli^G. ^ , 73 ; Neumann, B. 
19, 2020). On treatfbent with HNO, (S.O. 
1-48) it forma C4:l]C,H4(NOa).O.CO.C«H4NO,[l:3] 
[186*6°]. 

Methyl ether MeA'. [61°]. (269°). 

Formed by methylation of p-nitro-phenol 
^runck, iL [2] 8, 202; Willgerodt a. Ferko, 
J. pr, [2] 33, 162 ; Skraup, M. 6, 761). Formed 
also by heating p-chloro-nitro-benzene with KDH 
dissolved in MeOH (Willgerodt, B. 14, 2^2; 
15, 1004). Prisms. « 

Ethyl ether EtA'. [58°]. (283°)* (An- 

dreie, /. or. [2] 21, 831). Formed from the Ag 
■alt and £tl (Fritzsche) and also from C.H^GEt 
and fuming (Halloqhi Am. 1, 271). Ob- 
tained Also by boiling p-chloro-nitro-benzdne 
with KOH and dilute (60 p.c.) alcohol (Will- 
gerodt, B. 15, 1002). Prepared by heating 
GJd4(NO,)(OK) with ^tSO, in alcoholic solu- 
tion for 8 noun (Willgerodt a. Ferko, /. pr. [2] 
88,158), Prisms. Sodium-amalgam rapidly re- 


duces it, in alcoholic solution, to N,( 0 |H 4 . 0 £i). 
(Schmitt a. Mdhlau, /.pr. [2] 18, 199). 

Ethylene ether [143°]. Formed, 

at the same time as the bromo-ethyl ether, by 
heating the Na compound with ethylene bromide 
at 140° (Weddige, /.pr. [2] 21, 127 ; 24, 264). 

Bromo-ethyl-ether CHaBr.CH^\ [63°] 
Yellowish plates, in sol. water, v. sol. alcohol. 

Reactions.— 1. Heatec), with potassium p 
oxy-b^nzoio ether [4:1] C4H4(OK).CO.^Et it forms 
CaH,(N0J.0.C2H4.0.C4H4.C0.,Et [181°], which 
when saponified by HClAq at 130° yields the 
corresponding acid [218°] (Wagner, /. pr. [2] 27, 
224).-2. Alcoholic [2:l]0,H4(0K).C02Et forms 
C,H4(N0,).0.C,H,.0.C02.C4H40H [131°] and the 
ether C,H,(N0,).0.C/l4.0.C„H4.C0aEt [0. 81°] 
whence l^Cl liberates the acid [132°]. 

Amido-ethyl effeer C,H4(NH,)A'. [109°]. 
Formed by heating the bromo-ethyl ether with 
alcoholic ammonia. Yellow scales (from water). 

isobutyl ether (285°-290°). S.G. ^ 
1*105.^ 

BeltrpZ ether CgHjCH^A'. [106*^. Prisms. 
Yields on nitration a compound meltipg at 168° 
(Kumpf, A. 224, 123). 

p-Nitro -benzyl -ether [183°]. Needles. 

Fourth and fifth nitro-phenols have been de- 
scribed by Fittim (/. pr. [2] 24, 6 ; B. 13, 711) 
but their existence has not been confirmed by 
other chemists (Natanson, B. 18, 416). 

(a).Di-iiitro-phenol C,H3(NO,),(OH) [4:2:1]. 
[114°]. S. 4-8 at 100°; *6 at 18°; *014 at 0° 
(Gruner, /.pr. 102, 222). 

Formation, — 1. By nitration of phenol, 
o-nitro-plienol, and p-nitro-phenol (Laurent, 

A. Ch. [3] 3, 212 ; Kdrner, Z. [2] 2, 662, 731).— 
2. From anisole by nitration and saponification 
(Cahours, A. Ch. [3] 25, 22). — 3. From di-nitro- 
amido-phenol (picramic acid) by elimination of 
NHa (Griess, A. 113, 210).— 4, From chloro-di- 
niiro-benzene [60°J and bromo-di-nitro-benzene 
[72°j by heating with potash (Clemm, /. pr. [2] 
1, 145 ; Engelhardt a. Latschineff, B. 3, 97).— 
5. By boiling i-tri-nitro-benzene with aqueous 
Na^CO, or by heating it with water at 160° (De 
Bruyn, R. T. C, 9, 191).— 6. By boiling i-di- 
nitro-aniline with KOHAq for a longtime (Will- 
gerodt, B. 9, 979). — 7. From di-nitro-di-ethyl- 
aniline and dilute potash (Van Bomburgh. 

B. T. C. 2, 36). 

Prcpcrfice.— Yellowish rectangular plates 
(from water), v. si. sol. cold alcohol. 

Reactions, — 1. Yields only picric acid on 
further nitration (Hubner a. Schneider). — 
2. Aqueous KCy at 70° forms potassium meta- 
purpurate C^H^ENgO, which separates as 
brownish-red crystals with green lustre (Pfaund- 
ler a. Oppenheim, Z, 186^, 470; Sommaruga, 
A. 157, 336). 

Salt S.-KA' aq. S. 1*4 at 6° (Post a. Mehr- 
tens, B. 8, 1654) ; 1*6 at 7° (Hubner a. Schneider, 
A. 167, 92).-KA'aq (Bomburgh).— NaA'aq.— 
BaA'3 7aq: golden ne^es.— BaA', 6aq : yellow 
needles.— BaA'g 6aq : orange prisms. S. *8 at 7°. 
— BaAg4aq: monoolinio crystals (P. a. M.).— 
MgA' 9aq.-MgA', 12aq.— Pb(OH) A[ 2aq. S. *08 
si 16^— MnA',6sq.— NiA'.Saq.— AgA' sq. S. *4 
at 16°. 

Beneoyl derivative 0^,(NOJ|OBi« 
Plates (from alcohol) (Laursnt a. Qarhardt, A, 
75, 77). 
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dtri^aliiDB [161^. 
Fonned by nitration of [2:1] OgH4(NOJ.OBs or 
of the jp-isomeride (Neumann, B. 18, 3322 ; 19, 
3021). Needles. 

Methy l ether MeA^ [88®]. Formed by 
boiling anisole or anisio acid with fuming ELNO, 
(Cahours, A. 60, 236) or by heating (4, 2, 1)- 
ohloro<di-nitro-benzene or t-tri~nitro-benzene 
With KOH dissolved in MeOH (WillgerOdt, B, 12, 
762 ; Do3ruyn, RjeT, 0. 9, 190). Needles. 

Ethyl ether EtAf. [86®]. Formed by the 
action of HNO3 on CaH^OEt (Cahours, A, 74, 
316) and on NJOaHa.OEt [1:4]), (Andrea), J,pf. 
[2] 21, 335) ; and also in the same way as the 
methyl ether (W.). Needles. 

Allyl ether [47®]. 

Di-oxy-propyl ether CaH3(OH)2A'. [0. 
83°J. Formed from [1:2:4] 04HgCl(N 0^)2, glycerin, 
and KOH (W.). 

Phenyl ether [71®] (W.). 

Benzyl ether [149°]. 

p-Nitro-bemyl ether [201°] (Kumpf). 
(/3)-Di-nitro-phenol 0aH3(NO2)3(OF) [4:3:1]. 
[64^. Formed, together with the (o).isomeride, 
by nitrrfling o-nitro-phenol (Hiibner a. Schneider, 

A. 167, 89 ; Salkowski, A. 174, 270 ; Edrner, O, 

4, 325). Pale-yellow needles (from water), si. 
sol. water, v. e. sol. hot aicoiiol. Somewhat 
volatile with steam. — ^NaA' 3aq ; red needles. — 
KA\ 8. 1*3 at 6®.— BaA'jaq: golden needles. 

5. *18 at 7®. — MgA'^Oaq. — PbgOA'^. S. *037 at 
16®.— AgA'. S *3 atl^i® (Post a. Mehrtens, B. 8, 
1662).— AgA'aq : red needles. 

m-Nitro-benzoyl derivative [149°]. Got 
from [3:1] C8 H^(NOJOBz and HNO3 (Neumann, 

B, 19, 2980). Yellow needles, si. sol. ether. 
Methyl ether MeA'. [117®]. Converted 

by NHjAq at 130° into di-nitro-aniline [138®]. 
Ethyl ether Eik!, [68®]. Needles. 
Benzyl ether PhCH^A'. [76®]. Prisms. 
Yields [4:1] C3H4(N02).CH,.0.C„H3(N0.,)2 [1:2:6] 
[137°] on nitration (Kumpf, A, 224, 130). 

(7) .Di-nitro-phenol 03H,(N02),.(0H) [6:3:1]. 
[104®] (B.) ; [122®] (De B.). Formed, together 
with the (8)- and («)- isomerides, by nitration of 
m-nitro-pnenol (Bantlin, B, 11, 2103; A. 215, 
824). Obtained also by Seating its methyl ether 
with cono. HClAq at 180® (De Bruyn, R, T. G. 
9, 208). Needles, volatile with steam. — KA' 2aq. 
— BaA gSaq.- BaA'3 2aq : red feathery crystals. 

Methyl ether MeA'. [96®] (B.) ; [106®] 
(De B.) (abpve 860°). Formed by heating s-tri- 
nitro-benzene with NaOMe in HOMe for 24 hours 
(De Bruyn). Needles. 

(8) -Di-xiitro-phenol C3H3(N02)a(OH) [4:3:1]. 
[184®]. Prepared, together with the (€)- and (7)- 
isomerides, by nitration of wi-nitra-phenol 
(Bantlin, J5. 11, 2!l04). Colourless needles, not 
▼olatile with steam.— BaA'j 8aq : brown prisms. 

Methyl ether MeA'. [70®]. Needleb. 
(f)>Bi*nitrO’>phenol OgHiN^Og %*e» 

[8:2:1]. [144®]. Prepared, to- 
gether with the (7) and (8) isomerides, by nitra- 
tion of m-nitro-pnenol (Bantlin, B. 11, 2104). 
Yellow needles (from water].— KA'2aq: yellow 
naedloB. — ©aA^t : brown neeales. • 

Methyl ether MeA'. [118°]. Tables. 

Trl - nitro - phenol O.H,(NO,),OH [6:4;2:1]. 
PMo acid. Mol. w. 229. [122^. 8. *626 at 
1*225 at 20°; 8*89 at 77° (Marohand, X 


pr. 64, 91). Boo 78*62 in a 1*74 p.o. benzc 
solution (Eanonniknff, J, pr, [2] 31, 848). 

jFbrmofion.— 1. By the action of hot nit 
acid on phenol, tri-bromo-phenol, 0- and^- niti 
phenols, (a)- and (i3)- di-nitro-phenols, saligeni 
salicylic aldehyde, salicin, salicylic acid, phlc 
izin, indigo, coumarin,^ aloes, gum benzoin, bf 
sam of and from vhe resin of Xanthorrhc 
hastilie (Hausmann, JournTdePhys.et de Chim 
1788; Welter, A. Ch, 29, 301; Liebig, P. 1 
191; 14, 466; A. 9, 80; 89, 360; Dunu 
A. Ch. [2] 63,178; [3] 2, 228; Laurent, A. C 
[3] 3, 221; A. 43, 219 ; Perra, P. P. J. 16 
#86 ; Piria, A. 66, 63 ; Stcnhouse, A. 67, 88; 6 
243 ; Carey Lea, Am. S. [2] 26, 279 ; E. Kop 
A. Ch. l 3] 13, 233; Diilalande,.!. 46, 337 ; Ma 
chan8, A. 48, 336; 52, 315; Schunck, A. 39, ( 
66 , 234). — 2. By boiling (l,2,4,6)-chloro-t: 
nitro-benzene (picryl chloride) with aqueo: 
Na^CO, (Engelhardt ^ Latschinoff, B. 3, 91 
Clemm, J. pr. [2} 1, 146). — 3. By ^oxidation , 
a-tri-nitro-benzeiie with KsFeCy, in slight 
alkaline so'uiion (Hepp, B. 18, 2346). — 4. I 
heating iodo-benzene with silver nitrite at 16( 
(Geuther, A. 246, lOO). ^ .■• 

Preparation.— Phenol (1 mol.) is dissolved 
cone. H3SO4 and thn resulting phenol sulphor 
acid treated with HNO3 (4^ mols. of S.G. 1*3 
(Schmitt a. Glutz, B. 2, 52). 

Properties. — Light-yellow laminss (fre 
water) or trimetric prisms (from ether). M[ 
be sublimed if slowly heated, but if a few mil 
I grammes be dropped into a rod-hot tube viole: 
detonation occurs ; with a larger quantity a le 
violent decomposition occurs (Berthelot, A. C 
[6] 16, 21). 81. sol. water, a *01 p.c. 8oluti( 
being distinctly yellow. V. sol. alcohol ar 
ether. Tastes hitter. Dyes silk and wool yello' 
It is poisonous. Forms crystalline compouni 
with aromatic hydrocarbons (Fiitzsohe, J. ^ 
73, 212 ; A. 109, 247). 

Reaction. — 1. Bleaching -potvder yields, < 
boiling, chloropicrin CCljNOa and tetra-chlor 
quinone. A mixture of KCIO3 and IICl acts in lil 
manner. — 2. Distillation with aqueous NaOI 
forms brCfhopicrin (Stenhouse, P. M. [4] 8, 361- 
3. Ferrous sulphate and Ume reduce it to i 
nitro-amido-phenol (picramic acid) (Girard, C. 1 
36, 421).— 4. Tin and HClAq reduce it to ti 
amidO’phenol (picraraine). (lioussin, Bl. 18(: 
60; Beilstein, A. 130, 244). Iodide of pfui 
phorus acta in lik%maiAier on its aqueous sol 
tion (Lautemann, A. 126, 1). — 6. Hot con 
KCyAq forms a blood-red solution of potassiu: 
isopurpurate which crystallises in brownish-r 
scales with green lustre having either t’ 
formula KCnH^NgOg (Hlasiwetz, A. 110, 289) 
KOgHgNgOr, (Baeyer, J. 1859. 458).* Ammoniu 
chloride converts this salt into an ammonium s€ 
¥H4CgH4N.Og greatly resembling murexide.— 
PCI, yields CaH^ChNO, >3 (Pisani, C. B. 89. 85? 

Salts. — Explode when struck or whe 
strongly heated. — NH^A' : trimetric prisr 
(Laurent, Rev. Scient. 9, 26). — LiA'. 8.G. 
1*716 : slender yellow prisma (Beamer a. Olarl 
Ant. 1, 163).— kB*A'. S. about 8 at 15®. 
(alcohol) 1*26 in the cold (Hager, P/tar? 
Cmtr. 22, 226).-' KA'. Trimetric prisms; a:l 
— 1:2*70:1*88 (Laurent, Rev. Scient. 10, 96). 
*4 at 16° ; 7 at 100®. 8, (alcohol) *04 (Hage 
Explodes when struck, giving off 00^ 00, ai 
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nltrogeti, with smaller quantities of hydrogen and 
OH4, and leaving a residue of KOy, carbon, and 
KjCO^ (Sartan a. Vieille, 0. B, 93, 61).— BaA'^ 6aq ; 
monoclinio crystals.— iSaA'* 6aq. S. (of BaA^J 
1-2 at 17® (Tsoheltzoff, A. Ch. [6J 8, 233).— 
BaA'j 4aq. 8. *6 at 6® (Post a. Mehrtens). — 
CaA'goaq. S. (of CaA^,) 60 at 20®.— SrA', 6aq : 
yellow crystaTs (Marchand). S. (of CaA y 1*4 at 
20®.— MgA'^Saq. S. (of MgAy 10^ at 22®.— 
MgA'aSNaA'Oaq (Muller, 1865, 189). — 
CdA',7aq.— CdA',3NH. (Carey Lea, Am. S. [2] 
31, 78).— CdA'jGNaA' 12aq. — CuA',6aq: green 
needles. — OnA'.Saq.— OuA', lOaq. — CuA'24NH3. * 

— CoA'j 6aq : brown needles. — CoA'24NH.,, — 
CoA'a6NaA^ 12aq.— NiA'^Saq.— NiA ^GNaA' 12aq. 
— FeA',6aq : yellow crystals.— FeA26IVaA'12aq. 

— FeAyOH)8aq. — MnA^ 6aq (Mufter). — 
MnA',8aq (Marchand). — PbA'^aq (E. Kopp, A. 
Ch. [3] 13, 233). S. *9 at 16®.— PbA', 2aq.— 
PbA'(OH). — Pb,A'A3aq. — Pb,A'A- — 

. Pb(OAo)J!^' 4aq. — Hg^A^ -r A1 A'2(6H) 8aq. — 
ZnA',8aq. *8. (of ZnA'J 12*6 in the cold. — 
ZnA'^NH,.— ZnA',6NaA' 12aq.— AgA' aq. S. *9 
at 15,®. — ^AgA'j2NH3. Compounds of picric acid 
with b^iganic bases and with aromatic hydro- 
carbons, are described under those bases and 
hydrocarbons. 

Acetyl derivative Can2(N02)sOAc. [76®]. 
Yellow crystals (Tommasi a. David, 0. B. 77, 
207). 

Bensoyl derivative C6H2(N02 )sOBz. 

Methyl ether M-Qh!. Trinitroanisole. [CO®]. 

' (0.); [64®] (Post a. Mehrtens, B. 8, 1652). 
Formed by nitrating PhOMe (Cahours, A. 69, 
238) and by metbylation of picric acid. Mono- 
clinic tables (Fried lander, J. 1879, 614). 

Ethyl ether EtA'. [78®]. Long needles 
(Stenhouse a. Muller, A. 141,^0 ; Willgerodt, B. 
12, 1277). 

lodoethyl ether C^HJA'. [70®]. From 
the Ag salt and CvHJj (Andrews, B. 13, 241). 

Phenyl ether FhA'. Formed from KOPh 
and CACHNOJs. Needles (SV.). 

O’NitrO’phenyl ether 
[173®]. 

p-Nitro^phenyl ether C„H<(NO.JA'. 
[163®]. Plaftes (from alcohol) (Willgerodt, B, 
17, 1766). 

Beneyl ether CACH,A'. [147®]. Yellow 
prisms (Kumpf, .4.^224, 131). 

p-Nitro-bemyl ether C^H^(N02).CH-A'. 
[108®]. Formed fromiBilv(y>picrate and p-nitro- 
benzyl iodide (K.). ^ 

(/3)-Tri.nitro-phenol C,H.,(NOo),OH[6:4:3:l]. 
[96®]. Formed, together with the (yj-isomeride 
and tri-nitro-resorcin (styphnio acid) by the 
action of cone. HNO, on (7)-di-nitro-phenol 
(Henriquea. A, 216, 826 ; cf. BantKn, B. 8, 21). 
Needles, v. e. sol. alcohol and ether, m. sol. hot 
water. Forms with naphthalene a compound 
[72®]. — KA': violet needles, insol. alcqhol, — 
BaA',4aq : red prisms. 

(7yTri.nitro-plienolO«H2(N02)3(OH)[6:.^:2:l]. 
[118®]. Formed by nitrating fc)-dinitrophenol, 
and mso, together with the (/8)-isomeride, by 
nitrating (7)- or (3)-diniti»phenol (Henriques). 
White needles. Keadily converted into styphnio 
acid by boiling with fuming HNO,. Forms with 
naphthidene a compound crystallising in yellow 
needles [100®]. — KHA': red needles, insol. 
alcohol.— BaAv golden-yellow scales. 


— OnLono-, Bbouo, and tobo- 

mrSO-VHENOL. 

o-HTTBO-PEENOL 8BIPHONXO ACID 

OA(OH)(NO.J(SO,H)[1:2:4]. [122®]. Formed 
by sulphonating o-nitro-phenol (Eekul6, Z. 1867, 
641 ; Armstrong, Z. 1671, 321 ; Armstrong a. 
Brown, B, 7, 923). Formed also by nitration of 
plienol p-sulphonic acid (Schmitt a. Glutz, B, 2, 
61 ; KOTner, G. 2, 444 ; Kolbe a. Gauhe, A. 147, 
71) and by boiling (1, 2, df-bromo-nitro-benzene 
sulphCnic acid (Goslioh, A. 180, 105). Needles 
(containing 3aq). Melts at 62® when hydrated, 
122® when anhydrous.- NH, A'. — NaA'Saq. — 
NaAHjNSO. 3aq.— KA'.— K^A'^ aq.— K^"2aq. 
— BaA',aq. — BaA"2aq: red crystals, si. sol. 
water. 

p-Nitro-phenol sulphonio acid C^H^NSOc £.6. 
C,H,(0HV(N0,)(S03H)[1:4:2J. Formed from p- 
nitro-phcnol and fuming H^SO^ (Korner a. Post, 

B. 6, 862, 1055 ; 6, 396 ; 7, 163 ; A. 206, 38). 
Fornied also by nitrating phenol o-sulphonio 
acid (Stiickonberg, A. 205, 45). Crystals (con- 
taining 3aq), beginning to decompose when 
heated at 110®. Give a brown pp. with FeClg, — 
KA' : monoclinio crystals, a:h‘,c ^ 1'70'4:1;1'521 ; 
i8= 117® 69'.— K,A" aq. -NaA' 2aq.— Na^A" 2aq. 
— CaA'o 3aq. — CaA"2.^aq. — BaA'^aq. — BaA" aq. 
-PbA',lJaq.-(JiA". 

Nitro-phenol disulphonic acid CjHgNS.pB i.e, 
C^H;,,(OH)(NO,j){SOgH)2. Formed from di-nitro- 
benzene disulijhonic acid by reduction to nitro- 
amido-benzcnc disulphofjic acid and displace- 
ment of NH, by OH (Limpricht, B. 8, 289). 
Minute needles. — BaA" 2aq : crystalline. 

Di-nitro-phenol sulphonic acid C^H^N^SOh i.e. 
0„H,(OII)(NO,),(SOgH). Formed by the action 
of nitrous acid on s-di-phenyl-hydrazine disul- 
phonic acid (Balentino, A. 202, 358). Prisms 
from alcohol), v. sol. water. Decomposes at 
160®.— KA' iaq.— KA" 2aq.-BaA" 3Jaq (Ber- 
tram, P. Beibl. 6, 779). 

Tri-nitro-phenol sulphonic acid 
C„H(N02)g(0H)(803lI)[C:4:2:l:3].'» Formed from 
phenol 7W-sulphonio acid and HNO3 (Berndsen, 
A. 177, 92).— KA'aq: prisms, exploding when 
heated. — BaA'j 3aq : crystals, m. sol. water. 
£>-NITBO-DIPHElfyL i.e. 

C, H,,.C,H^NO,[l:2J. [37°]. (c. 320°). Formed, 
together with the p- isomeride, by nitration of 
diphenyl (Liiddens, B. 8, 870 ; Hiibner, A. 209, 
341 ; Schultz, A. 207, 362). Thick plates (from 
dilute alcohol). 

p-Nitro-dipbenyl. [113®]. (340®. i.V.). 

Formed as above (Schultz, A. 174, 210 ; Hiibner; 
Zimmermann, B. 13, I960). Long needles (from 
alcohol). Yields p-nitro-b^nzoio acid on oxida- 
tion. • 

oo-Di-nitro-diphenyl C,.3H8N,j04 i.e. 
[2;1)C,H4(N0.J.08H4N03[1;2]. [124®]. Formed 
from di-nitro'di-p-amido-diphenyl by elimina- 
tion of amidogen (Tauber, B. 24, 197). Straw- 
yellow needles, si. sol. cold alcohol. 

qp-Di-nitro-diphenyl 0,2H8Nj04 t.a. 
[2:1]C8H4(N02).C,H4(N03)[1:4]. [93*6®]. Formed, 
together with the ^-isomeride, by heating di- 
phenyl with HNOg and H3SO4 (Fi*tig, A. 124, 
275 ; Schultz, Schmidt, a. Strasser, A. 207, 849)« 
Golden monoclinio needles ; a:h:c » 1*08 : 1 : *91 i 
ft «* 87® 80'. More sol. alcohol than the pp‘ iso* 
meride. 
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»Nm.l>l.iiltro-a{p]k«a[yl 

£8;nOA(NOJ.OJH:4(Npj[l:m. [198®]. Fonnad 
Crom di-nitro-di-p-amido-dipnenjl by elimina- 
tion of the NH, groups (Brunner a. Witt, B. 20. 
102^. Small yellow needles. Tiel^ di-w- 
amiao-diphenyl on reduction. 

W-Di-nitro-diphenyl 

[4:1]0,H,(N0J.0eHJN0.J[l:4]. [233®] (Shultz, 
A, 174, 221). Formed as above. Needles, 
yields benzidine on reduction. 

Tetra-nitro-diphenyl 0,.^,(N02)4. It40®]. 

Formed from diphenyl, HjjSO^, and HNOg (Lo- 
sanitsch, B. 4, 404). Amorphous mass, si. sol. 
alcohol. 

o-NITKO-PHENYL-ACETIC ACID OeH^NO. 
i.e. 0.H4(N0.J.CH2.C0.^. [138®] (B.j; [141®] 
(S.). Formed, in small quantity, in tne prepa- 
ration of the p- isomeride by nitration of phenyl- 
acetio acid (Radziszewski, B, 8, 648; Bedson, 
C. J. 87, 93). Obtained also by saponifying its 
nitrile (Gabriel a. Borgmann, B. 16, 2066). 
Needles (from water) or monoclinic plates (from 
alcohol). Yields o-nitro-benzoic acid on oxida- 
tion with KMnO^. Gives oxindole on reduction. 
— BaA'j 

Nitrile OaH4(NOJ.CH2.CN. o-Nitro-benzyl 
cyanide. [83®] (B.) ; [84°] (S.). Formed in 
small quantity, together with the m- and p- 
isomerides, by nitration of benzyl cyanide (fi. 
Salkowski, B. 17, 607). Formed also, together 
with a larger quantity of the compound 
0,H4(NOJ.CHCy.CH,.OjiH,NO, [111®] and small 
quantities of CuHoN^Oa [c. 238°] and G^Hi^N^O, 
[191®], by boiling o-nitro-benzyl chloride with 
alcoholic KOy (Bamberger, B, 19, 2636). Tri- 
metrio prisms. 

m-Nitro-phenyl-acetio acid 
[3:l]0,H.(NO,).CH,.CO.,H. [117®] (G. a. B.); 
[120®] (S.). Formed from the nitrile which is 
obtained from w-nitro-benzyl chloride and KCy. 
Needles. — AgA' : silky needles. 

Nitrile [61°]. Monoclinic crystals. 

p-Nitro-phe^l-acetio acid 
[4;1]0«H4(N0J.0II,.C0,H. [162®]. Formed as 
above (Radziszewski, B. 2, 209 ; Maxwell, B. 12, 
1766 ; Gabriel, B. 14, 2342 ; 16, 834 ; Bedson, 
C. J. 87, 92). Silky needles. With o-nitro- 
phenyl-acetio acid it forms a molecular compound 
[114®]. Yields p-oxy-benzoio acid on oxidation. 
Sodium-amalgam yields N5j(08H4.CH.^.CO^H)a 
[above 300°] (Wittenberg, Bl. [2] 43, 111). — 
NaA' 2aq. — BaX'y — BaA', 7aq. — ZnA', aq. — 
AgA': ncedlesf 

Methyl ether MeA'. [66®]. Needles. 

Ethyl ether EtA'. [66®]. Plates. 

Amide [192®]. Long prisms. 

Nitrile [116®]. • Plates. Alcoholic KOH 
forms a crimson 8olu|j[on in which diazobei^ene 
chloride ppts. 0,4H,oN403 [202°] (Czumpelik, B. 
8, 474; Perkin, O. J. 48, 111). 

Di-nitro-phenyl-acetic acid OgHaNp. t.0. 
[4;2:1]0,H*(NO,),OH,.CO*H. [160®]. Formed 

from phenyl-acetic acid, HjiS04, and fuming 
HNO, (R. ; Gabriel a. Meyer, B. 14, 828). 
Formed also by boiling di-nitro-phenyl-aceto- 
Boetio ether with dilute H2SO4 (Heckmann, A, 
220, 128). P&le-yellow needles, sol. hot wateit 
Decomposed by heat into di-nitro-toluene [71®] 
and 00,. 

Methyl ether MeA^ Forms with diazo- 
bonaene oUoride OA(NOa),.0(N.NHPh).CO,Me 


[188°] (V. Meyer, B, 22, 819). Diazoioluene 
forms the homologous tolyl-hydrazide of methyl 
di-nitro-phenyl-glyoxylate [168°] crystallising in 
red needles (Hausknecht, B, 22, 326). The 
corresponding derivatives of diazoxylene and di- 
azonaphthalene mel t at 1 J9° and 94® respectively. 

Ethyl ether EtA'. ;55®]. Naedles. When 
heated witls alcoholic potash it yields 0,4H,aN„0„ 
[161®], which forms the salt crys- 

tallising in golden plates. 

Tetra-nitro-di-phenyl-acetic ether 
»{08H3(NOj2|2CH.COJilt. [151®], Formed from 
j sodium di-nitro-phenyl-acetoacctic ether and 
I bredno-di-nitro-benzene (Von Richter, B. 21, 

. 2470). Cvystalline.- C,eH„NaN40„ [80®] ; very 
j hygroscgpic plates. 

p-NITEO-PHENYI-ACETIC ALDEHYDE 

0<,H4(NO2).CH2.CnO. [86°]. Formed by boiling 
thebariumsaltofCan4(NOJ.OHCI.CTI(OH).C02H 
with water (Li^q), B. 19, jJ646 ; cf. Forrer, B. 17, 
984). Needles, si. sol. cold water. • ' 

DI-NITRO-PHEN ^L-ACETO ACETIC ETHER 
[4:2:1] CfiH3(NO.,).,.C.lAc.C02Et. [94°]. Formed 
from C«H3Br(N02)2 .at^etoacetic ether, and 
(Heckmann, A. 220, 128). Plates. 

Tri-nitro-phe 1% i-acetoacetic ether 
i C«H„(NO,)3.CnAc.CO,Et. [98°]. Formed, together 
I with jC3Ho(NO 'i4.jCAc.C02Et [205®], from picryl 
chloride 0aH2Cl(N02)3 and sodium acetoacetic 
ether (Dittrich, B. 23, 2720). Crystals, v. sol. 
hot alcohol. 

p-NITRO-PHENYL-ACETDRIC ACID 
0„H4(N02).CH3.C0.NH.CH2.C02H. [173®]. Got 
by nitrating phenylaceturicacid (Hotter, J.yr. [2] 
88, 110). Needles, decomposed by boiling HOlAq 
intef glycocoll and p nitro-phenyl-acetic acid, — 
ZnA'221aq.— AgA'i needles, v. si. sol. cold water. 

o-NITRO PHENYI-ACETYLENE 0„H,NO, 
i.e. OaH4(NO.J.C;CH, [82®]. Formed by boiling 
o-nitro-phenyl-propiolic acid with water (Baeyer, 
B. 13, 2269). Needles, sol. hot water. Gives pps. 
with ammoniacal AgNOj and CuXl.^. 

p-Nitro-phenyl-acetylene [149°] (M.); [162®] 
(D.). Formed by boiling p-nitro-phenyl-propiolio 
acid with watSr (Drewson, A. 212, 168). Formed 
also from C,iH^(N03).CIIBr.CHBr.C!O..Et and 
alcoholic potash (C. L. Muller, A. 2i2, 183). 
Needles (from hot water). Gives a red pp. witn 
ammoniacal CujCl, and a gfeenish-yellow pp. 
with ammoniacal AgNOj. 

Di-p-nitro-di-pheriyi-pWitylene C,4H3N304 t.c. 
09H4(N0 o).C:C.C^H,N 0 j 4. [288®]. Formed from 
0«H,(N02).0HBr.CIIBr.0,H<N02 by heating with 
soda-lime at 180® (Elbs a. Bauer, J. pr. [2] 84, 
846). Yellow needles (by sublimation). 

o-Nitro-dij)henyl-di-aoetylene CjeHaNO- t.s. 
0,H4(N02).CiC.CiCPh. [156®]. Fomfed by the 
action of K,FeCy« on a mixture of the cuprous 
saltj of phenyl-acetylene and o-nitro-phenyl- 
acetyleve (Baeyer a. Landsberg, B. 15, 67). 
Yellow, plates, sol. alcohol. 

Di-o-nitro-di-phenyl-diaoetylene 
0.H,(N0o).C:C.CiC.C,H4(N02). [212®]. Formed 
by the action of an alkaline solution of K,Fe0y, 
on the cuprous salt of o-nitro-phenyl-acetylene 
(Baeyer, B. 16, 61). Golden needles, sol. chloro- 
form. Fuming H4SO4 converts it into the isomerie 
diisatogen. 

NITBO-PHENYL-ACBTLIO ACID 1^. Knio 

OXNHAMXO AOID. 
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KITBO . Dl • PHSNTL . AGBTUO AOIB. 
Nitrile* Theo-,m>, aadp-, varieties, melting at 
128^, 134®, and 118® respectively, are formed by 
the action of the corresponding nitro-beuzoio 
aldehydes on phenyl-acetic nitrile (benzyl cyan- 
ide) in presence of alcoholic NaOEt (Frost, A, 
260, 160). » « 

o-NITXO - F^,£inrL - ALLENTl/. HALOKIO 
ACID CA(NOa).CH:OH.CH:0(CO^)^ [213®]. 
Formed by heating o-nitro-cinnamio aldehyde 
with malonio acid and HOAc at 100® (Einhorn, 

A. 263, 374). Needle3.--CnA''.-AgaA" : yel| 
lowish plates. 

^•Kitro-phenyl-allenyl-malonic acid [268®]. 
Formed from 2>*nitro-cinnamio aldehyde, ma- 
lonio acid, and HOAc (Einhorn a.,^Gehren- 
beok, B. 22, 45). Yellow needles (from HOAc). 
Br forma 0,H,(N0,).CHBr.CHBr.CBr:C(C0oH), 
[206®] crystallising in plates. — — 

CuA'\— AgjA" ; flocrfulent pp. 

Ethyl ^ther '[.106®]. Needles. 

o-NITBO-PHENYL-AHIDO-ACETIO ACID 
0,]94(NOJ.NH.C^CO;B. [193®]? Formed from 
broixo-acetio acid and otnitro-aniline at 125® 
(Ploclfl, B. 19, 6). Dark-red prisms, si. sol. ether. 
Yields oxy-qninozaline dihydiride on reduction. — 
NH.A': flat orange prisms. 

p - NITEO - PHENYL - « - AMIDO - ACETO- 
PHENONE 0A.C0.CH2.NH.C.H^.N02. [167®]. 
Formed by heating its nitrosamine with HCl 
Mohlau, jB. 15, 2474). Golden needles (from 
HOAc). Yields acetophenone and ^-phenylene- 
diamine on reduction. 

Nitrosamine 0,4H„N,04 t.s. 
0,H4.C0.CH,.N(N0).0.H4.N02. Formed from 
phenyl-amido-acctophenone, HOAc, and nitrous 
acid gas (M.). Plates, decomposing at 135®-145®. 

Di - nitro - phenyl - <a - ahiido • acetophenone 
0,H..C0.CH2.NH.C,H,(N0g)a. [172®]. Formed 
by nitration of phenyl - amido - acetophenone 
(MOhlau, B, 15, 2479). Golden prisms (from 
HOAc). Yields i-tri-amido-benzene on reduction. 

s - TEI - NITEO - TBI - PHENYL-TEI-AMIDO- 
BENZENE 0,(NHPh),(N0Ja. [238®]. Formed 
from 08Br3(N02)g and aniline (J^kson a. Wing, 
Am. 10, 2^). Orange powder, insol. water. 

m - NITEO - PHENYL -p - AMIDO - BENZOIC 
ACID 0,H,(N0a)(NHPh),C0.,H[3:4:l]. [254®]. 

Formed by heating (4,3,l)-bromo-nitro-benzoio 
acid with aniline '^&h6pff, B. 22, 3281). Garnet- 
red needles. Yleld^ an amido- acid [163°]. — 
NaA'. — NaA'aq. — BlAv 3aq. — AgA' : orange 
plates. 

Ethyl ether Eik', [123°]. Hexagonal. 
Anilide C,H,(NOJ(NHPh).CONHPh. 
[216®]. Formed by heating aniline with bromo 
nitro-benzoyl chloride (Grohmann, B. 23, 8448). 
Blood-red leaflets from HOAc. 

Nitrile OA(NH2)(NHPh).CN. [126®]. 
Formed from bromo-nitro-benzonitrile ana ani 
ine(Sch6pff,B.23,3444). ** 

o-Nitro-phenyl-m- amido-bensoio' aoid 
OaH,(NO,)(NHPh).CO,,H[2:8;l]. [248®]. Formed 
from (8,2,l)-bromo-nitrO'benzoio acid and ani- 
line (SchOpff, B. 23, 8440). Yellow needles.— 
NaA'2aq.— BaA',6aq. 

Ethyl ether E\.k\ [112®]. Needles. 
m-Nitro-phenyl-o-amido-beosoie aoid. i7i- 
trile* 03H,(N0J(NHPh)0N[6:2:l]. [170®]. 

Formed from (2,5,l)-bromo-mtro-benzonitrile 
and aniline (S.). liomon-yellow naedles. * 


Di-nitro-phen7l«(HUii!do*b6nsolo aoid 
0,aH,N,0. Le. [4;2:l]0,H3(NOj3.NH.0,H..0O3a. 
[264*^. Formed by warming o-amido-benzoio 
acid with GAC^NOJ, (Jourdan, B. 18, 1448). 
Orange needles, almost insol. water. — ^BaA'^: 
dark-red crystalline powder. 

NITEO-PHENTL-AMIDO-NAPHTHOdDlN. 
ONE (a)-NAPTHOQUiNONB, Beactions 16 and 

l^l-NITEO-PHENTL-DI-AMIDO-DIPHENTL 
C,«H,4N404 i.e. 0.H4(NH,).0„H4.NH.0«H3(N0,)r 
[245®]. Formed by boiling benzidine with alco- 
hol and '(l,2,4)-chloro-di-nitro-benzene (Will- 
gerodt, B. 9, 981). Long needles (from HOAc). 

Di-d-nitro-di-phenyl-diamido-diphenyl 
0«H4(N0.J.NH.0,H4.C3H4.NH.0,H4(N0J. [240®]. 
Formed^^y boiling benzidine with o-ohloro-nitro- 
benzene and alcohol (SohOpff, B. 22, 904). 
Needles (from HOAc). 

Tetra - nitro - 41* phenyl - di - amido • diphenyl 

03^3(N0.j3.NH.03H4.0,^4.NH.0eH,(N0,)3. 

[above 330®]. Formed from [1;2:4]0 bHs 01(N02)„ 
alcohol, and benzidine at 120® (W.). Yellow 
poy^der, si. sol. alcohol. » 

DI-NITEO-PHENYL-AMIDO-TOLYL-AMINE 
[4:2:l]0A(N0,)2.NH.03H,Me.NH3. [147®]. 

Formed from tolylene-o-diaraine and i-chloro- 
di-nitro-benzeifd (Ernst, B. 23, 8428). Brownish- 
yellow needles. Yields with the azimide 

CA{N0J»N<®^*>N, [186®]. 

o-inTBO-W-PHEinn.-AMIlfEO,jH,.NA<-«- 

[2:l]C.H,(NOJ.NHC,H.. [76“]. Formed from 
aniline and o-chloro-nitro-benzene or o-brorao- 
nitro-benzene at 100® (Soh6pff, B. 22, 903; 
23, 1839). Trimetrio crystals (from alcohol) ; 
o:5:c = ’468:1; *671. Yields on redaction the 
amido- compound [80°]. 
p-Nitro-diphenylamine 

[4:l]03H,(N0J.NH.CaH3. [138®]. Formed from 
benzoyl-diphenylamino by nitration and elimi- 
nation of Bz (Hofmann, A. 132^ 167 ; Lellmann, 

B. 15, 825). Formed also from its nitrosamine 
by treatment with aniline (Witt, G. J. 33, 206). 
Pale-yellow scales (from dilute alcohol). Colours 
alcoholic potash scarlet. Dyes silk yellow. 

Benzoyl derivative [129®]. Prisms. 
Nitrosamine 03H4(N02).N(N01.03H3. 
[134®]. Formed by warming diphenylamine 
with HNO„ isoamyl nitrite, and alcohol (W.). 
Crystals, sol. chloroform. 

Di-o-nitro-diphenylamine ' NH(O0H4NO2)2* 
[220®] (L.) ; [212®] (W.). Obtained from its 
benzoyl derivative, and also, together with the 
* p- isomeride, by the action of alcohol (60 o.c.), 
ani]ine (26 g.) and aniliife hydrochloride (80 g.) 
at 100° on the mixed di«nitro-di-phenyl-nitros 
amines prepared from diphenylamine (17 g.), 
amyl nitrite (48 g.), alcohol (60 c.o.), nitric acid 
(40 C.C. of S.G. 1-424), and HOAc (60o.o.) (Witt, 

C. J. 88, 208). Bed felted needles. 

Beneoyl derivative NBz(O0H4NOpj. 

Formed, together with that of thep- isomende 
from benzoyl diphenylamine and f^ing HNO« 
(Lellmann, B. 16, 827). 

Di-p-nitro-dipbenylamine OisH^NgOi i.e, 
NH(O0H4,NOJ:1:4]J. [216®] (L.) ; [214T (W.). 

Got as above. Yellow needles with bine reflex. 

Benzoyl derivative* [224®]. Monoolinif 
eiyst^i id. soL alcohol. 
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Bi-nitro^pliexiylamiiie 0, L$. 

0^*.NH.OA(NOJJ:1;2:4]. [167®]. Formed 

from 0*H,Br(N0.Jj, or 0*H,Cl(N05j).j and aniline 
or di-phenyl-thiO’Urea (Olemm, B, 3, 128 ; Will- 
gerodt, B. 9, 977 ; 11, 601 ; ef. Hepp, Bl. [2] 
30, 4). 

Tri-nitro-diphenylamine 0,.^gN40« ix. 
0,n..NH.CA(N0J,[l:2:4:6]. [176^. Fvmcd 

from 0,11,01 (NOj), (pic|yl chloride) and aniline 
(Olemm, B, 3, 126). Scarlet prisms. , 

Tri-nitro-diphenylamine 
g:l]0,H,(N0J.NH.C,H,(N0J, [1:2:4]. [194®]. 

Formed from 0,HaBr(N0.Jj, or OJIaCltNO^)., and 
m-nitro-aniline (Austen, B, 7, 1250 ; Willgerodt, 
B. 9, 1178). Short yellow needles (from HOAc). 

M-nitro-diphenylamine 
[4:1]0,H4(N0J.NH.C),H3(N0J2- [181°]- formed 
from 2>-nitro-aniline and bromo-di-nitro oenzene 
(A.). Yellow powder, v. e. sol. HOAo. 

Tri-nitro-diphenylamine. ^ [135°]. Fonned 
by boiling the acetyl derivative of diphenylamine 
with dilute nitric acid (S.G. 1*029) (Norton a. 
Allen, B. 18, 1997). Yellow needles, 'Z. sol. 
alcohol. , 

Tetra-nitro-diphenylamine Oi^HyN^O, i.e, 
[8:l]0,H,(N0J.NH.C,H,(N0Ja[l:2:4:6]. [206°]. 

Formed from w-nitro-aniline and picryl chloride 
(Austen, B. 7, 1248). Orange mrystals (from 
HOAc). 

Tetra-nitro-diphenylamina 
[4:1 JC,H,(NO.J.NH.C,H.4NOJ,[l:2:4:6]. [216°]. 

Formed in like manner trom p-nitro-aniline (A.). 

Tetra-nitro-diphenylamine NH {C,H3(N0J2|2. 
[180®]. Got by heating C,H3(NOJ,.NH.OO,Et 
with alcoholic potash (Hager, B, 17, 2629). 
Beddish-brown plates (from alcohol). 

Tetra-nitro-diphenylamine [192°]. Formed 
by nitration of diphenylamine, diphenyl-nitros- 
amine, and diphenyl methylamine NMcPli, 
(Gnehm a. Wysa, B, 10, 1318). Yellow crystals 
(from alcohol). Forms a scarlet solution in 
NaOHAq. 

Hexa-nitro-diphenylamine ) G,N.,(N O^)^ ) ^NH. 
Dipicrylamine, [238°] (A.); [234°] (M.). Formed 
by nitrating diphenylamine, diphenyl methyl- 
amine, or tetra-nitro-diphenylamine [216°] ! 
(Austen, B. 7, 1250; Gndhm, B. 7. 1399; 9, 
1246,1657; Mertens.B. 11, 846). Yellow prisms 
(from acetic acid). Its ammonium salt 
NH40,2H4N70,2 is used as a yellow dye (‘au- 
rantia ’). — BalOijH^N^Oio)., ; red rhombohedra. 

Hexa-nitro-^phenylamine [261°]. Formed 
by nitrating tetra-nitro-diphenylamine [205°] 
(A.). Small yellow crystals (from HOAo). Ex- 
modes when heated. 

Nitro-tri-phenyl-ai^e (0,H4)aN.0,H4(N02). 
[140°]. Formed from triphenylamine, HOAc, 
and HNOg (Herz, B, 2», 2537). Golden plates. 

Dl-nitro-tri-phenyl-amine OaHj^N (CaH4N02)2. 
[207°]. Formed from triphenylamine (2 ^.), 
HOAc (36 g.) and HNO, (2 g.) at 60® (Herz, B. 23, 
2638). Yellow needles, v. sol. benzene. 

Tri-nitro-tri-phenylamine 

g 80°]. Formed from triphenylamine (2 g.), 
OAo (36 g.), and HNO, (4 g.) at 100° (Heydrioh, 
B. 18, 2166 ; perz, B. 23, 2639). Bronze-yellow 
needles, y. bI. boI. HOAc. * 

fn-NlTBO-PHENTL-AKGSUO ALDEHYDE 
C,H.(NO|).OH:OEt.OHO. [46°]. Form^ from 
m-nitro-benzoic aldehyde, bntyric acid, and 
dilute KaOHAq (Von Miller a. Bohde, 3. 99, 


1888). PlateB; reduced by tin and HOI to 
amido-ethyl-indonaphthene [89®]. 

Phenyl’hydragide [13^°]. Bed needlea. 
DI-NlTBO-DI-p-PHENYL-BENZENE 
0,aH|2(N02)2. [277°]. Formed by nitration of 
diphenylbenzene (Schmidt a. Schultz, B. 11, 
1765 ; A. 203, 125). Yellcftr mono(^nio needles 
(from nitro -benzene). • 

Tri-nitro-di-p-phenyl-henzene 0|gH, , (NO*),. 
[195°]. Formed from diphenylbenzene and 
fuming HNO, (S. a. S.). Needles. Yields on 
reduction a base [170°]. 

^ri-nitro-diphenylbenzene [200°]. Fonned 
by nitration of isodiphenylbenzene (S. a. S.). 
Needles. Yields on reduction a base [288°]. 

Tetratfiitro-tri-phenyl-benzene O*,!!, j(NO*)4. 
[above 370°]. Formed, together with an isomer- 
ide [108°], by nitrating triphenylbenzene (Mel- 
lin, B. 23, 2535). Both bodies crystallise in 
needles. ^ 

NITKO-PHENYi-BENZYLIDErE^AMIKE ^ 
O^H.^NA »•«. CA CH:N.C,H4N0*. [66°] (La- 
zorenko, J. 1870, 760) ; [73°] (Lachovitch,^Jlf. 

9, 695). Formed fr®m benzoic aldehydo (or 
hydrobenzamide) and m-nitro-aniline. Niedles. 

p-Nitro-phenyl-benzylidene-amine 
CA:N.C,H4(N02) [1:4]. [116°]. Formed from 

hydrobenzamide by warming with p-nitro-aniline. 
Yellow needles (Laohovitch). 

ISOmerideS V. NlTBO-BENZVLIDENE-ANILZini. 

NITEO-PHENYL BENZYL OXIDE 
CaH4(NO*).O.CH2Ph. Formed from potassium 
nitro-phenol, alcohol, and benzyl chloride 
(Kumpf, A. 224, 121). The o- compound melts 
at 29°, and thep- compound at 106°. Both are 
crystalline. 

Di-nitro-phenyl benzyl oxide OjsHjoNgO, t.d. 
CA(N0*)2.0.CH*P]6. Formed from silver di- 
nitrophenol and benzyl iodide (K.). The (4>2,1)- 
compound melts at 149°, and the (6,2,1)- com- 
pound at 76° (OH=»l). Both crystallise from 
HOAc. 

Tri-nitro-phenyl benzyl oxide 0, 

[6:4:2:1] CA(N02)3.0.CH*Ph. [147°]. Formed 
from silver ^icrate and benzyl iodide (K.). 
Yellowish prisms (from benzene^. r 

TEI-NITEO -DI - PHENYL - BENZYL-PHOS- 
PHINE OXIDE P0(C,H4N0*)*(C,H,N0*). [206°]. 
Formed from the oxide, fujping HNO„ and 
cone. H2SO4 (Dorkon, B, 21, 1505). Crystals, 
m. sol. HOAo. % • 

DI-NITEO-PHENYL-BENZYL BDLPHIDE 
0,H,.S.CA(N0*)* [1:2:4]. [128°]. Formed 

from ( 1,2,4) -chloro-di-nitro-benzene, alcoholic 
K*S, and benzvl chloride (Willgerodt, B. 18, 
831). Yellowish plates. 

NITE0-FB3bNYL-BE0M0-FE0FI0NIC AOIB 


«. Bromo-nitro-phenyl-propionio acid. 

NITEO - PHENYL - BDTINYL METHYL 
KETOmS 0«H4(NO*).04H4.CO.CH3. [73*6°]. 

Formed, together with (CaH4(NO.J.04H4),CO 
[208*5°],frorao-nitro-cinnamicaldehyde, acetone, 
alcohol, and dilute (2 p.c.) NaOBLAq (Diehl a. 
Einhorn, B. 18, 2327). Broad needlea (from 
alcohol). , 

o-NITBO-FHEHYL-BDTINYL FHENYL- 
BUTINYL KETONE OJH„NO,»UJ. 
OA(NO,). 04 H 4 .C 0 . 04 H 4 . 0 A- [186*6°]. Formod 
o-nitro-oinnamio mdehyde, phenyl-butinyl 
methyl ketone, alcohol, and dilute NaOHAq 
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^'ebl a. Biii)iotii,£. 18,8839). CUldaa OTiUi 

^'^ll^nO^^HSNTI-IBOBTTnaO AdO 

0, H,(NOJ.OHr(5HMe.OO,tt [131®]. S’otmed 

from phenjl-isobutyrio aeid and oono. HNO« 
(Edeleana, 0. /• 58, 559). Small prisms, sol. 
alcohol. 3 / 

NITBO-PHENH^-OABBAMIC FaTHEB 
OrtH*(N 03 ).NHCb,Pit. The o- compound [68°] and 
the p- compound [129®] are got from the corre- 
sponding nitro-aniline and ClOOaEt (Budolph, 
B. 12, 1296 ; Hager, B, 17, 2625). The p- co^a- 
pound is also got by nitration of phenyl-car- 
bamic ether (Behrend, A, 233, 9). BotiEi are 
crystalline. ^ 

Bi-nitro-phenyl-oarbamic ether 
[4:2:1] 0 .H,(N 0 j 3 NH.C 03 Et. [111®]. Formed 

by nitration of either o- or p- nitro-phenyl- 
carbamic ether (Hager, B, 17, 2629). Needles 
(from iJcohol). kIP isomeride [210®] is got by 
the action of HNO, on C;HjNH.CS.OEt (Losa- 
nitscb, JB. 10. 691). 

Bi-nitro-^-phenyl-carbamid ether 
(C^ 4 .N 02 ) 3 N.C 03 Et. The oily o- compound is 
fomfdd together with thep- compound [134®] by 
nitration of di-phenyl-carbamic ether (Hager, B, 
18, 2574). The p- compound is the less sol. 
alcohol. 

w-NITBO-TBI-PHENYI-CABBINOL 
CA(N 03 ).CPh 2 . 0 H. [75®]. Formed from 

OgH^(NOj.CHPh 2 by bromination in sunlight, 
followed by successive treatment with KOAc 
and KOH (Tschacher, JB. 21, 190). Colourless 
crystals, sol. ligroin. 

p-Kitro-tri-phenyl-carbinol. [136°]. Formed 
by oxidising p-nitro-tri-phenyl-methaneb with 
OrOg in HOAc (Baeyer a. Lohr, B. 23, 1623). 
Crystals (from dilute HOAc). 

Tri-p-nitro-tri-phenyl-carbinol CjgHi^NjO, i.e, 
(OgH^.NOJjCOH. [172®]. Formed by oxidising 
tri-nitro-tri-phenyl-methano (E. a. 0. Fischer, 

B. 11, 1079). Colourless crystals (from HOAc). 
TETBA-NITBO-DI-PHENYL CAKBONATE 

(0«Hg(N0.j3)3C0, [127®]. Formed from di-phenyl 
carbonate, HNO,, and HjSO^ (^empf, J. pr, [2] 

1, 407 ; IJjSweaberg, C. 0. 1886, 390). Nodules, 
F. si. 8^ ether. 

HITBO - DIPHENYL CABBOXYLIC ACID 

C. A(NOJOr [222^. Formed by nitration of 
diphenyl o-carbibxylio acid (Schmidt, A, 193, 
116). Monoclinio crystals (from alcohol).— 
BaA'-.— CaA'a : nodales,^. sol. water. 

Nitro-dipheiiyl carboxylic acid Cj^HgNOg f.c. 
[2:1] OgH,(CO,H).OgH3(NO,).CO,H [1:4:2]. [217°]. 
Formed by oxidation of nitro-phenanthraquinone 
[257®] (Strasburger, B. 16, 2347). Light-yellow 
needles (from water). 

Di-nitro-diphenyl carboxylic acid 
[4:1] CgH,(N03).CgH3(N03).C03H [1:2:4]. [252®]. 
Formed by nitrating diphenyl p-carboxylm acid 
(Strasser a. Schultz, A, 210, 192).^ Ndedles, m. 
sot. alcohol. * ^ 

Methyl ether Mek\ [156®]. Needles. 
(a)-Di-nitrO'diphenyl dicarboxylic acid 
0,A(^0X{C0,n)r [249®] (H.); [253®] (Schultz, 
A. 196, 2o). Formed by oxidation of di-nitro- 
phenanthraquinone (Struve, B. lO, 76), and, 
together with the following acid, by miration 
of diphenyl dl-o-carboxylic acid (Hunmel, A. 
198, 129). Pale-yellow needles (containing aq). 
®-DaA'36aq : long prisms. 


§ih$rU$Jk!^p [178^ Pristm. 

(A) •Bi-aitro- diphenyl diosmtytte 
Formed as above (Schnlta, A. 208, 105^ 
Needles (from hot water).— BaA'^daq: triolini 
prisms. 

Methyl ether Me^A^ [132®]. Tables. 
NITBO - PHENYL CHLOBO - METHYL KB 
TONE O. CHIK)BO-NmiO-AOETOPHBNOmS. 

^ITBO-PHENYL-CINNAHIC ACID 
Ci^nNO^. [196®]. Foifaed from o-nitro-benzoic 
al^hyde, sodium phenyl acetate, and AOgO a^. 
160® (Oglialoro a. Bosini, (?. 20, 396). Ne^eS: 
— BaA"6aq.— BaA"8aq. 

NITBO-PHENYLENE-o-DIAMINE 
C«H 3 (NOJ(NH 3)2 [4:2:1]. [198®]. Formed by 

reducing (4,2,1) -di-nitro-aniline with alcoholic 
ammonium sulphide (Gottlieb, A. 85, 27 ; Heim, 

B. 21, •’2305). Dark-red plates (from toluene). 
Ac,0 at 190® forms CgH 3 (NOJ:N 3 HjCMe [216®]c 
— B'HCl aq.— B'gH^tClg.— B'HNOg.— 

^By I AOv-BVagPtCy* 6aq. 

Bi-acetyl derivative [227°]. Needles, 
llitro-phenylene-m-diamine 0 bH,N, 0, t.c. 
C„H 3 (N 03 )(NH 3 ) 2 . [161®]. Obtained from its 

dfiicetyl derivative, which is got by nitrating 
CJf,(NHAc )3 (Barbaglia, B. 7, 1269). YeUowish- 
red prisms, sol. water. 

Di-acetyl dcri oaf tocOgH,(N02)(NHAo)3. 
[246' ]. Slender needles (from alcohol). 
Di-hemoyl derivative 

C, H,(NOJ(NHBz) 3 . [222®]. Got by nitrating 
dibenzoyl phenylene-?f<.-diamine (Buhemann, B. 
14, 2652). Needles (from HOAc). 

Nitro-phenylene-p-diamine 

[137®]. Formed from 
its diacetyl or dibenzoyl derivatives, got by nitra* 
ting the corresponding derivatives of pbenylene- 
p-diamine (Ladenburg, B. 17, 149 ; Hinsberg, A. 
254, 255). Dark needles with green lustre. 

Di-acetyl dcrioafivcC«H 3 (NOj,)(NHAo) 3 . 
[186°]. On warming with NaOHAq it yields 
the mono-acetyl derivative crystallising in red 
needles [195°]. * 

Di-nitro-phenylene-diamine CgHgN^Oj ».c. 
C3H,(N0.J3(NH2)3. [211®]. Formed by reducing 
picramide CrtH.^(N 03 ) 3 NH 3 [6:4:2:1] with ammo- 
nium sulphide (Nf:*ii;on a. Elliott, B. 11, 327). 
Bed needles, almost insol. cold water. 

Di-acetyl derioa five CgH 3 (N 03 )g(NHAo)g. 
[246°]. Yellow needles. 

Di-nitro-phenylene-m-diamine 
CgH,(N 03 ) 3 (NH 3)3 [4:2:3:!]. [o. 250«]. Formed 
by heating di-nitro-resorcin with aqueous am- 
monia (Barr, B. 21, 1545). Brownish needles 
(from HOAo), si. sol. alcohol. 

Di-nitro-phenylen 0 -??^-diamine 
OgP.YNO,) 3 (NHj 3 . [c. 300°]. 9btamed by sa- 
ponincation of its di-aootyl derivative which is 
formed by nitration of di-acetyl-wi-phenylene- 
diamine (Nietzki a. Hagenbach, B. 20, 833). 
Orange-yellow crystals. 

Di-acetyl derivative* [228°]. Needles. 
Di-nitro-phenylene-p'diamine. Di- acetyl 
derivative. [258°]. Formed by nitrating di- 
aoetyl-phenylene-p-diamine (Nietzki a. Hagen* 
bach, B. 20, 831). Yellow solid,, si. sol. alcohol. 

Tri-nitro-phenylene-m-diamihe OgH^N^O. i.e* 
03 H(N 03 ),(NH 3 ),[ 6 : 4 : 2 : 8 : 1 ]. [above 260®). 
Formed by boiliog the di-ethyl ether of tn* . 
nitro-resoroin with alcoholic^ ammonia (Ndlting 
a. Collin, B. 17, 260} Baw. B. 21, 1640). 



T^ow enmnies. xteauoed by SnCl, aad HOI to 
iinfltabM peiita>amido-benzene. 

jfXTBO-BlPaBKYLEKE-XETOHE 

u [8:5]o^.(NOJ< 0^5‘>. [220“]. Formed, 

M well as di-nitro-diphenylene ketone [290^], by 
nitration of b-diphenylene ketone (tichultz, 

203, 103), The isomeric nitro- derivative of iso- 
diphenylene-ketone [83®] melts at 220®-4B30° 
(Cameiley a. Dunn, B. i^., 2005). 

Nitro-diphenylene-ketone oarboxylio acid 
OuHrCNOJOg. [246®]. Got by warming di- 
phenylene-ketone oarboxylio acid wijh HNO, 
(Fittig a. Liepmann, A, 200, 6). Golden needles 
(from alcohol).— ■BaA'2 4aq: yellow needles, si. 
sol. water. 

(a) -DI -EITEO-DIPHENYLENE-KETONE 
OXIDE O.H.(NO^<(?q>C.H.(NOJ. *[190°]. 

Formed, together with a (i3)-isomeride [260®], 
by warming diphenylene-ke^one oxide with 
HNOg (Wiohelhaus a. Salzmann, B. 10, 1401*; 
R. Richter, J. pr. [2] 28, 292 ; A. G. Perkin, 
O. J. 43, 189 ; Graebe, A, 254, 286). An iso- 
meric body 2024®] is formed, together with a /li- 
nitro- derivative [235®], by nitration of iso-di- 
phenylene-ketone oxide [91°] (R.). 

KITRO - PHENYLENE - DI - METHYL-o-DI- 
AMINE 0«H3(NO,)(NMe,)(NH,) [;i:l:2]. [63®]. 

Formed by reducing di-nitro-diracthylaniline by 
ammonium sulphide (Heim, B, 21, 2308). 
Orange needles (from waier). 

Nitro-phenylene-tri-metbyl-diamine 

CA(N02)(NMaJ(NHMe). 

Acetyl derivative, [c. 210®]. 
Nitrosamine 0,H,(NO,)(NMoJ(NMoNO). 
[87®]. Formed from 0,H*(NMe.j2 and HNO.^ m 
excess (Wurster a. Schobig,2?.12, 1811). Needles. 
Trl-nitro-phenylene-di-methyl-diamine 

i.e. 0«H(NO,),(NHMe),. [235®]. 

Formed by heating its nitramine with phenol or 
aqueous methylamine (Romburgh, R. T.C.ltO; 
8 . 279). Golden crystals (from IIOAc). i 

DLnitramfne CJI(NOj3(NMe.NO,),. | 
Formed by boiling 0«H,(NMe,), with fuming , 
HNO3 (Romburgh, B. T. C. 6, 252). Pale-yellow j 
crystals, decomposing at- about 205®. A 
nitramine 0«H(NO,)3(NHMe](NMeNO.J is got by 
the action of methylamine on CrtH(N02)4NMeN02. 
It separates from HOAc in golden crystals [192®]. 

• NITRO - PHENYLENE - (a) - NAPHTHYL - o- 
DIAMINE 03H,(N02)(NHJ(NH0,„H,). [147®]. 

Formed from ^,2, l)-di-nitro-phenyl-(a)-naph- 
thylamine and ammonium sulphide (Heim, B. 
21, 2302). Needles (from HOAc). v. e. sol. alco- 
hol. The isomeric compound from di-nitro- 
phenyl-(/3)-naphthylaniine melts at 196®, and 
yields an acetyl derivative [200®], which istjon- 
verted by Ao^O into nitro-phenylene-(8)-naph- 
thyl-acetamidine [162®]. 

DI-NITRO-PHENYLENE-NAPHTHYLEl^E 
OXIDE OuHg(N02)aO. [236^. Formed by ni- 
trating (a)-phenylene-(a)-naphthylene oxide (Arx, 
A. 209, 141). V. sol. ether and HOAc. 

NITRO -PHENYLENE -NAPHTHYL -ACET - 

AKISIES [162»]. 

Formed from nitro-amido-phenyl-(^)-naphthyl- 
fcminn and AcuO (Heim, JB. 21, 689). Needles. 
DI-NITRoiDMENTLENE OXIDE 

[200®]. Formed from diphenyl- 


169,211). Orystalsf! 
NITEO-r 


ene ox&e and faming BNOt (Hoifme28ter» it 

>m alcohol). 

PHENYLiNE-DREA U 

O.H.(irOj)<|^do. Fonnedty heating nitro- 

amido-phenyl-carbamio ether (Hager, 3. 17# 
2630). Colourless needles, not melted at 300®. 

NITRO-M-DI.PHENYL.i^CHAND» 
O.H4(NO,).CAPh.CH3. [80®]. Formed, together 
with (GA.N0,)3CH.0H3 [149®], by nitration of 
t^-di-pbenyl-ethane (Anschutz a. Romig, B, 18, 
664L Long yellow needles. 

• Di-2?-nitro-s-di.pbenyl-etbane 
[4:1]P3H.,(N0.).0H,.CH,.0„H,(N0,) [1:4]. [179®]. 
Formed, i'^^^et 'er with an isomeride [75°J, from 
dibenzyl aLi fuming HNO, (Stelling a. Fittig, A. 
137, 260; Ceppert, B. 9, 15). Formed also from 
p-nitro-benzyl chloride, SnClj, and NaOHAq 
(W. Roscr, 4. 238, .364). Needles, si. sol. alcohol. 

DI-NITRO-DI-PHENYL^THANE DICARB- 
OXYLIC ACID C,„n„(NOo)P4. Formed by ni- 
trating s-di-phenyLethane di-o-carbixylio acid 
(DobrelT, A. 239, '-O). Minute crystals, melting 
above 300°. — CaA". 

Ethyl ether EtHA". [60°]. » 

Di-nitro-di-phenyl-ethane dicarboxylia acid 
[226®]. Formed by nitration of 3-di-phenyl- 
ethane o;3-tlicarboxylio acid (Eeimer, B. 14, 
1802). Amorphous (containing aq). An iso- 
meric acid (242°] is got by nitrating 3-di-phcny]- 
ethane aa-dicarboxylio acid. Both acids yield 
®-nitro-benzoic acid on oxidation. 

o-NITRO -PHENYL-ETHYL CARBONATE 
C3H^(NO.,).OCO.OEt. (276®- 285°). Formed by 
the action of chloro-formio ether upon the potas- 
sium salt of o-nitro-phcnol (Bender, B. 19, 2268). 
HcavV yellow oil. 

NiTRO-PHENYJi-ETHYLENE p. Nitro- 

STYIU5NE. 

Nitro-s-di-phenyl-etbyleno 
C«H.(NO.J.CPh:CH3. [86®]. Formed from 
C8H^(N02).CPh(OH).CH3 and AcCl (Anschfllz a. 
Romig, B. 18, 664). Yellow crystals (from ether). 

Di-o-nitro-di-phenyl-etbylene 
(C„H,(NO,,)).,,C,H^. Formed in two modifications 
‘ cis ’ [120®] ‘ tra7is * [196®], by the action of 

alcoholic potash upon o-nitro-tenzyl chloride 
(Bischoff, B. 21, 2072; 23, 2072). Both orys- 
talliso in needles. . 

Di-»-nitro-di-pbenyl-etbyle/ie. Formed m 
two modifications, [0. 213°] and [c. 282°], by the 
action of alcoholic Aotash on p-nitro -benzyl 
chloride (Walden, 23, ^69; c/. Strakosoh, B. 
6, 328). Both are crystalline. 

DI - »i - KITBO-DI - BHENYL -ETHTlBirK - 
DIAMINE (C.H,(N0J.NH)AH,. [206°]. Ob- 

tained by heating m-nitro-aniline with ethylene 
bromide at 136® (Gattermann a. Hagpr, B. 17, 
778). Eoddish-yellow crystals, insol. alcohol. 

MTBO-s-DI-PHENYL-ETHYLENB CARB- 
OXYLIC ACID. Nitrile 
03H*(m,).QCy:CnPh. [176®]. Got from 
phenyf-acetonitrile, benzoic aldehyde, and 
alcoholic NaOEt at 60® (Remse, B. 23, 3134). 
Yellow needles. By using o- or m~ nitro-benzoio 
aldehyde, the oorrespopding di-nitro- compounds 
[4:lj 0,H,(NO.J.CCy;CH.OgH,(NO,) [2:1] [185 1 

and [4:1] 0«H,(N0J.CCy:0H.C«H,(N03) pil] 
[196®] maybe made. Both cry^^^ m needljML 

m-NITRO-PHBNYL -ETHYLENE -QUINOL- 
INE CVrarOH;OH.O^,NO^ [180®^, (»• 
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tained by heating znethyl-qoinolinejlepidme) 
?rith m-nitro- benzoic aldehyde and aHSO^ at 
160^* (Heymann a. EOnigs,^. 21, 1424). Needles. 

NITSO.PHEIPYL ETHYL KETONE * 
C,H^(N02).C0.C^*. [100°]. Formed, together 
with a syrupy isomeride, by nitration of phenyl- 
ethyl ketong (Barry, ,9. 6, 1007). Prisms. 

BITEO - PHEJIYi - FUEPURTl! - ACEYIIC 
ACID. Nitrile O.H,(NOJ.CCy:CH.O,H,0. 
[173°]. Formed from furfuraldehyde, p-nitro* 
phenyl-acetonitrile, and alcoholic NaOEt 
(Freund a. Immerwahr, B. 23, 2862). Needles, 
o-NITEO-PHENYL-GLYCIDIC ACID 
0,H,NO, aq i.e. (NO J.G, 11,0.00.^. Jftfro- 

phenyl oxyacrylic acid. [108^. Formed from 
C.H,(NO,).CH(OH).CHCl.CO.^ and ralcoholio 
potash (Baeyer, B. 13, 2262 ; Morgan, B. 17, 
219; Lipp, B. 19, 2649). Prisms (containing 
aq). Melts at 94° when hydrated ; 108° when 
anhydrous. Yields Indigo and CO.^ on heating. 
— NH ,A'^a^ — AgA' : white' crystalline pp. 

p-Nitro-phenyl-glycidio acid. [188°]. 
Formed in the same way as the o- isomeride 
(Lipp), and also by the aelion of HOOl on so- 
dium® p-nitro-cinnamate (Erlenmeyer, B. 14, 
1868). Plates (from hot water). Yields 
0«H,(N0,).CHf0H),CH(0H).C0.^ on boUing 
with dilute HgS04. 

NITKO-PHENYL-GLYCOCOLL p. Nirno- 

rBZMYL-AUIOO-ACETlC ACID. 

NITRO-PHENYL GLYCOLLIC ACID v. Glt- 

COLLIO ACID. 

0-NITRO-PHENYL-GLYOXYLIC ACID 
0,H4(N0j).C 0.C0.^. [49°]. Formed from its 
amide, which is got by the action of cold cono. 
HClAq on 0tfH4(N02).CHjCy (Claisen a. Shad- 
well, B, 12, 352 ; Fchrlin, ^.23, 1677). Needles. 
Amide [189°] (0. a. S.); [199°] (F.) 

Nitrile [64°J. Prisms (from ligroin). 
Phenyl hydrazide [166°]. Changed by 
dissolving in alcoholic KOH and adding HCl 
into an isomeride [190°]. HNO, converts the 
first phenyl-hydrazide into a body melting at 
77°-80°, and the second into one melting at 
96°-100°. Bo% yield isatin ph4nyl-hydrazide 
on reductibn. The ethyl ether of the phenyl- 
hydrazide OijHjjN,©, crystallises in yellow 
prisms [128°] (Krause, .B, 23, 3617). 

Phenyl-me^yl-hydraeide. [142°]. 
Oxim of the ethyl ether 
C.H4(NO..).C(NOH).C^4,Et<^ [163°]. Needles 

(from boiling water) (Gabriel, B. 16, 619). 

m-Nitrc-phenyl-glyoxylic acid [78°]. Formed 
by boiling its amide with alkalis (Claisen a. 
Thompson, B, 12, 1944 ; 14, 1187. Prisms.— 
KA': flat prisms.— BaA',aq.—Ag^'; nodules. 

Amid-e C.H4(N02).C0.C0NH2. [162°]. 

Formed from m-nitro-phenvl- acetonitrile, and 
also by nitration of phenyl-glyozylio amideV 
Nitrile (231° at 145 mm.). Oil. ^ 
Phenyl hydrazide [176°] (F.). Crystals. 
Bucoessive treatment with KOH and HClAq 
yields a green compound [285°]. 

Di-nitro-phenyl-glyozy'^c aoU. 
Phenyl-hydrazide o/ the methyl ether. 
C«H,(N02)2.C(N2HPh).C02Me. [183^. Formed 
from methyl-di-nitro-phenyhacetate and diazo- 
benzene chloride (V. Meyer, B. 22, 819). Alco- 
holic potash foirms a blue solntion, chanpng Ip 


yellow, and fonning 

[272°], which yields a methyl ether [192°]. 

m-NITBO-DIPHENYL.GDANIDlN£ 
NH:0(NHPh).NH0^4N0r [132°]. Formed 
from m-nitrO’di-phenyl-thiO'Orea, PbO, and al- 
coholic NH, (Briickner, B, 7, 1236). Cyanogen, 
followed by dilute HClAq, changes it to the 
oxalyl derivative [168°], whence hot cono. HCl 
forms nitro-di-phenyl-narabanio acid (Hirsoh, 
0. e. 1888, 624). ^ 

m-Nitro-tri-phenyl-guanidine. [169°]. 
Formed f^om m-nitro-di-phenyl-thio-urea, PbO, 
and aniline (B. ; Losanitsoh, B. 16, 60). Yellow 
plates.— B'aByPtCl,. 

m-Di-nitro-di-phenyl-guanidine 
NH:C(NH.0^H4N02),. [190°]. Formed from 

m-nitrcr<aniline and cyanogen chloride (Hof- 
mann, A. 67, 166), or from di-nitro-di-phenyl 
thio-urea, PbO, and alcoholic NH. (B.). Scales. 
B;HCl.~B'2H.,Pt©l4. 

Tri-m-nitro-tri-phenyl-guanidine 
C4H^N02).N:C(NH.O«H..N0.2)2. [189°]. Formed 
from di-nitro-ai-phenyl-thio*urea, iodine, and 
alct>hol (L.). Yellow plates, sol. hot^ alcohol. 

DI-NITRO-DI-PHENYL-HEPTANB 
C,H,4(0.H4N02),. Oil (Auger, Bl. [2] 47, 42 ). 

o-NITRO-PHENYL-HYDRAZINE 
04H4(N0JNH.NH2. [90°]. Formed from o- 

nitro-diazobenzene chloride, HCl, and SnCL at 
0° (Bisohler, B. 22, 240, 2801). Brick-red needles 
from benzene), si. sol. <$old alcohol. With benz- 
oic aldehyde it yields CA.CH:N.NH.0,H4N0, 
[187°].— BHSnCl, : prisms.-B'HCl ; needles.— 
B^2H2S04 : flesh-coloured needles. 

Formyl derivative 

C„H4(N0,.).NH.NHCH0. [177°]. Formed from 
o-nitro-phenyl-hydrazine hydrochloride, formic 
acid, and some Na,,COg. Needles, v. e. sol. hot Aq. 
Acetyl derivative Needles. 

Di-acetyl derivative Prisms. 

Benzoyl derivative [166°]. Needles. 
Oxalyl derivative * 
C202(NH.NH.CJIjN 02)2. Formed from the hy- 
drazide and oxalic ether. Yellow needles, soL 
hot nitrobenzene. 

m-Nitro-phenyl-llydrasine 
C«H4(N02)NH.NH2. [93°]. Prepared in the 

same way as the o- compound (Bischler a. 
Brodsky, B. 22, 2809). Canary-yellow needles. 
Reacts with ketonio compounds, yielding their 
m-nitro-phenyl-hydrazides, with^ the following 
melting-points : from aldehyde [98°] ; from 
acetone [112°] ; from benzoic aldehyde [118°] ; 
from acetophenone [160°] ; from benzil [168°] ; 
and from aoeto-acetic ether [117°]. 

I^,alts. — ^B'HCl. — yellow crystal- 
line groups, V. sol. hot waiter. 

Acetyl derivative \\4tF*]. Plates. 

'‘Di-acetyl derivative [160°]. Tables. 

(a) -Acetyl- (P) -benzoyl derivative 
C.H4 (NOJNBz.NHAo. [137°]. Formed from 
the acetyl derivative and Bz^O at 160°. Yel* 
lowish aggregates of crystals. 

(o)-BenMoyl-{fi) -acetyl derivative 
0„H4(N02)NAo.NHBz. [147^. formed from 
the benzoyl derivative, Ab,0, and NaOAo* 
Needles (by sublimation). 

Benzoyl derivative. [161°]. Needlci. 
Di-henzo^l derivafivVf (169°]^ ^% 9 i 
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Bi-vitro-dl-phenyl-hydrasine 

OA.NH.NH.O.H,(NO«)a [1:2:4]. [120®]. Formed 
from OgHgO^NOJ, and phenjl-hydrazine (Will- 
gerodt, J. jpr. [2] 87, 850 ; 40, 252 ; 42, 182). 
Bed plates. Converted by shaking with HgO 
Into CeH4.N*.C,Hs(NOa)* [117°]. On boiling with 
alcohol it yields d«H,.N,.0«H3(N0)a [178°] ; boil- 
ing HOAo forms C,H,.N2.G,H,(NO)(NOJ [176°]. 

Bi-m-nitro-s-di-phenyl-hydrazine « 
(C3H4(N02))3N2H3. [220°]. Formed from di- 

nitro>azobenzene and com alcoholic ammonium 
sulphide (Lermontoff, B. 5, 236). Yellow needles. 

Tri-nitro-di-phenyl-hydrazine 
O.H3NH.NHCA(NOj3[l:2:4:6]. [186°]: Formed 
from OaHjC^NOj), and phenyl-hydrazine hydro- 
chloride (Willgerodt, J, pr, [2] 37, 346 ; 40, 264; 
Fischer, A, 190, 132; 263, 1). Bed crystals, 
melting at 176°-180° when slowly heahid, but 
188°- 186° when quickly heated. By ooiling 
with MeOH it is converted into the compound 
C3H3.N,:03H3(N02)2 [218°]. On heating with 
HOAo it yields O.H,NAH,(]9bJ,(NO) [248»] 
(Freund, B, 22, 1663), which yields a mono- 
sulphonic acid crystallising from water in yellow 
needles, not ^lelted at 360°. 

0 - NITBO - PHENYL - HYDBAZINE SBL 
PHONIC ACID 03H3(N02)(S03H).NH.NH.,. 
Formed from o-nitro-diazobenzene sul phonic acid 
and a well-cooled, strongly acid, solution of SnCl, 
(Nietzki a. Lerch, B. 21, 3220). -HA'HCl. 

m-Nitro-phenyl-hydrazine sulphonio acid 
[8:6:1] 03H3(N0J(S03H).NH.NH,. Formed from 
nitro-diazobenzene sulphonio acid and cold SnCl^ 
(Limprioht, B, 18, 2194). Yellow needles (con- 
taining aq). — KA' 1 Jaq. — BaA', l^aq. — PbA'j 4aq. 
NITEO • PHENYL - HYDBOXYLAMINE v, 

HyDBOXYIAMINB DEXUVATIVES. 

DI-NITBO-DI - PHENYL - HYPOPHOSPHOB- 
ODS ACID (OrtH.NOJaPO.OH. [268°]. Formed 
from PhjjPO^H, nitric acid, and H3SO4 (Dorken, 

B. 21, 1618). Yellow pp., v. sol. water. — ^NH4A'. 
[260°].— KA' 2aq,— BaA'j 6aq.— PbAV— AgA^ 

NITBO-PHENYL-^-INDAZINE CABBOXY- 

UO AOID OA(NOJ<g}°5^)>N. [272<>]. 

Formed by the action of alcoholic potash on the 
red needles [183°] formed frdm di-nitro-phenyl- 
acetio ether and diazobenzene (Y. Meyer, B, 22, 
819; A, 264, 149). Sulphur-yellow needles, v. 
si. sol. alcohol. Beduced by SnOl, to a dihydride 
[236°]. 

Methyl et}keT MeA'. [192°]. Needles. 
Converted by HNO. into CisHioN^O* [281°] ; and 
by H3SO4 into a sulphonio acid (Strassmann, B. 
28, 714). 

Ethyl ether Needles. 

N11SO-DI-PHENYL-KETONE v. Nriao- 
hbnzophenone. * 

DI - NITBO - PHENYL - MALONIC ETHEB 

C. H,(NOj3.CH(C03Et)3. [61°]. Formed frofti 
sodium malonic ether and C3H3Br(N03)2 (Yon 
Bichter, B. 21, 2472). Pale-yellow prisms. 

m-NITBOPHENYL HEBCAPTAN 
P3H4(N03).SH. Formed by the action of alco- 
holic potash on the ether formed from potassium 
xanthate and tp-diazobenzene (Leuckart, J. pr,^ 
[2] 41, 197). Yellow liquid wiu nasty smell. 

p-Nitro-phenyl mercaptan C4H4(NOJSH. 
[77^. Formed from OgH4Cl(NOJ and alcoholic 
P^'(^aigepodt, IF, 18, 881). OiTStals. 


Di-nltro-phcnyi mercaptan 0«Ha(NOJ^H 
[4:2:1]. [181°]. Formed from OACl(NOJ. and 
KHS (WUlgerodt, J, 1884, 974). Needles. 

Ethers (Willgerodt, B. 18, 880). MeA'. 
[126°].— EtA'. [118°].-PrA'. [94°].— PrCHiA'. 
[72°].— C.H3CH3A'. [128°].— BzA'. [118°]. 

Di-nitro-pheuyl-mercaptan [196°]. Formed 
by heating CgH3(N02)3SCls\,with ojno. H^SO, 
(Austen a. SiAith, Am, 8, 90). Yellow powder. 

Tri-nitro-phenyl mercaptan C4H,(NO.JsSH 
[6:4:2:!]. [114°]. Formed from O3H3CI (NO J, and 
alcoholic ESH (W.). Small yellowish needles. 
Explodes at 116°.~KA' : brown needles. 

o-NITBO-PHENYL-METHACBYLIC ACID 
0aH4(N02).CH:0Me.C03H. [166°]. Formed by 
hydrolysis i/f its ether, which is prepared from 
methyl phany 1-methacrylate and HNO3. Formed 
also from phenyl-isobutyric acid and HNO, 
(Edeleanu, B. 20, 621 ; 0. J. 63, 659). Crystal- 
line powder, yielding o-nitro-benzoio acid on 
oxidation. 

m-Nitro-phenyl-methaorylic acid * [197°]. 
Formed from ??i-nitro-benzoio aldehyde by 
heating with sodium propionate and propioiyo 
anhydride (Yon Mille.*, B. 28, 1900). White 
powder, v. sol. hot alcohol. * 

p-Nitro-phenyl-methaorylic acid [208°]. 
Formed in the same way as the 0- isomeride (£.). 
Crystals. — AgA' : white needles. 

Methyl ether UqM. [116°]. Plates. 
m-NITB0-PHENYL.HETHACBYLI0 ALDE- 
HYDE 0,H4(N02).CH:CMe.0H0. [83°]. Formed 
from 77t-nitro-benzoio aldehyde, propionic alde- 
hyde, and dilute (10 p.c.) aqueous NaOH (Miller 
a. Kinkelin, B. 19, 630). Thin prisms (from al- 
cohol). Aniline yields oily C3HH(N02).OH:NPh 
and crystalline C3H3(N02).CH(NHPh)2 [170°]. 
Tin and HCl yield a base C,3H„N [98°], whence 
ACgO forms Oj«H,„A5N [14b°], and benzoic alde- 
hyde produces CjoH^NrCHPh) [73°], 

Phenyl -hydra side CuHjjNjO^ [136°]. 
NITBO-DI-FHENYL-METHANE O.^HnNO, 
i.e. 03HyC£[3.C3H4N02. 

0- compound. Formed from o-nitro-benzyl 
chloride, benzene, and AlCl, (Geigy a. Kmniga, 
B. 18, 2402). .jOil. 

m- compound. [141°]. Formed from m-nitro. 
benzyl alcohol and cone. H,S04 (Becker, B. 15, 
2091). Oil; sol. alcohol. 

p. compound. [31°]. Formed by either of 
the above methods (Basler, B. 16, 2716 ; Manns, 
O. O, 1888, 1363). Pjjpms,^. sol. alcohol. 

m-Nitro-tri-pnenyl-metdane 
CHPh2.C3H4N02. [90°]. Formed from m-nitro- 
benzoic aldehyde, benzene, and H2SO4 (Tsoha- 
oher, B. 19, 2463; 21, 188). Crystals (from 
ligroin). 

p-Nltro-tri^henyl-methane. [93°].. Formed 
in like manner (Baeyer a. Lohr, B. 28, 1622). 

D Wnitro-di-pnenyl-methane Ci,H|o(N 

By nitrating diphenyl-methane Doer (B. 6, 796) 
obtained two, compounds of this formula, melt- 
ing at 183° and 172°; while Staedel {A, 194, 
868) obtained the (a)- compound [188°] and a 
(i8)-isomeride [118°]. By nitrating m-nitro-dl- 
phenyl-methane Beok^ (B. 16, 2092) obtained 
a fodnh isomeride [94°], while Basler (B. 18, 
2719) got a fifth isomeride [176°] by the nitra* 
tion of p-nitro-di-phenyl-methane. 

Tri-nitro-tri-pnenyl-methane CH(OA.KO 
[^°]. Formed nitrating tri-phenp-methaqe 
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g S. a. 0. Fischer, A. 194, 254; c/. Hemilian, 
, 7, 1205). Scales (from benzene). 

Tetra • nitro - di - phenyl - methane. pL72^. 
Formed from C^>Ph 2 and fuming HNO,v at 0^ 
(Staedel, A. 218, 339). Long pointed needles. 

DI-NITRO-DI - PHENYL - METHYL . AMINE 
O.H,(NO.,)NMe.CA. [167°]. Formed from 
C,H 5 ,Cl(NO„)-a and /J^NMe, or O^HjNHMe 
(Leymann, J5. 15,. 1235). Reddi.qh rfeedles. 

NITRO-DI- PHENYL - METHYL - CAEBINOL 
C,H 4 (NO,).CPli(OH).CHa. [107°]. Formed from 
tt-di-phenyl-ethane and HNO, (Anschutz a. 
Bomig, B. 18, 664). White prisms, yielding an 
acetyl derivative [86°]. 

o-NITEO-PHENYL-TRIMETHYLENE dLY- 
COL 0«H,(N0a).CH(0H).0H,.CH,(0^-. [i09°]. 

Formed from o-nitro-benzoio aldehy<^, acetic 
aldehyde, and an alkali (Baeyer a. Drewson, B. 
15, 2861). Colourless needles. 

NITRO-PHENYL TRIMETHYIENYL KE- 
TONE CARBOXYLIO^ACID 

0A{Ndj.C0.0(00^)<^^ . [1760]. Ob- 

tai;ied from its ether, which is produced by the 
actien of ethylene bromide on sodium p-nitro- 
benzoyl-acctio ether (Perkin a. Bellinot, B. 18, 
958). Colourless needles.'— AgA': amorphous. 
Ethyl ether BtA.'. [84°]. Prisms. 
NITRO- PHENYL. METHYL KETONE 
Nitiio-aoetophenone. 

p- NITRO - PHENYL - METHYL - OXAZOLE 

nS=c(chj*^®- 

action of cone. HNOs on the base obtained from 
acetamide and bromo-acetophenone (Lewy, B. 
21, 926). Yellow needles, v. sol. hot alcohol. 
Yields an amido- derivative [116°]. ' 

p.NITR0-PHENYL.(/3).MiETHYL. PIPERID- 
INE C,H,(NO.,).NO,HjMe. [61°]. Formed by 
heating (/8) -methyl-piperidine with CaH^CliNOj) 
at 160° (Lellmann a. Biittner, B. 23, 1389). 
Golden plates (from alcohol). — B'HAuCI^2aq. 

Di-nitro-phenyl-(/3)-methyl.piperidine [67°]. 
Formed in like manner, using the compound 
OACl(NO.J* [1:2:4]. Yellow needles. 

o-inTBO.DI.;HEim.-MET£rfC-FTBAZOLE 

[960] or 

[106°]. (285° at 70 mm.). Formed by heating its 
carboxylic acid [218°] (Knorr a. Jddicke, B. 18, 
2261). Iridescent plates [95°], slender needles, 
or thick prisma [105^.-L .,H,PtCl,. [198°]. 

p-Nitro- di -phenyl - methyl - pjrazole 
CjjHisNsOj. Formed by heating its carboxylic 
acid [202°]. Oil. — B'^BL^tCla : slender needles. 
Tn-nitro-di-phenyl-methyl-pyrazole 

OA(NO^.C<2(NgANO.)^ [178’]. Formed 

by nitrating di-phenyl-methyl-pyrazole (Knorr 
a. Laubmann, B. 22, 174). Y. si. sol. alcohol. 

NITRO-DI - PHENYL -METHYL-PYRAZOLB 
OARBOXYLIO ACID 

0A(N0J.0<N|N^^J,-^. The ethers of 

the <h acid [218°] and of the| 7 - acid [202°] are 
respectively formed by heating o- pnd p- nitro- 
benzoyl-aoetoacetic ether with phenyl-hydrazine 
in HOAc (Knorr a. Jddicke, B, 18, 2257). The 
0 - ether melts at. 146° and p- ether at 128°. 
Noth crystalliee well. 


m-HZTRO.PHSHn .DI.MSTETL*PTBID- 
INE DIOABBOXYLIO ETHER O.AoNA is. 
Oja[^(NOJ.C,NMa,(CO^t)a. [66°]. Formed from 
its dihydride and fuming HNO, (Lepetit, G. 17, 
461). Colourless crystals (from alcohol).—' 
B^jELPtCl,,. [202°]. Orange-yellow needles. — 
B'HNOj. [130°]. Colourless needles. 

NITRO-PHENYL - DI-METHYL - PYRIDINE 

dihydride dicarboxylic ether 

CaH 4 (N 0 J. 05 NH,^Me.,(C 0 j^t) 2 . Formed from 
nitr^-benzoic aldehyde, kcetoacetio ether, alco- 
hol, and NH, (Lepetit, Q, 17, 460 ; B. 20, 1341). 
0 - isomende. [120°]. Yellow tables, 
m- Isoiiieride. [161°]. Tables. 
p- iaomeride. [118°-122°]. 
m-NITRO-PHENYL-METHYL-QUINOLINE 

°«H.<nTc.C„H.NO.- Ponaedbyheat- 

ing anuine with w-nitro-o-methyl-cinnamio 
aldehyde and cone. HClAq (Miller a. Kinkelin, 

B. 19, 631). Small plates, v. sol. hot alcohol. — 
Br'HCl. — B' 2 H..PtCl' 8 : long needles. 

DI-NITRO:PHENYL-(a)-NAPHTHYLAMINE 

C, sHr,N 304 i.e, [4:2:l]0«H3(N0,h.NHC,^,. 
[190*6°]. Formed from (o)-naphthvJamine and 
C,fi 3 Br(N 0 ,), [72°J (Heim. B. 21,2302). Orange- 
red needles (from alcohol). Cone. H 2 SO 4 forms 
a dark- blue solution. 

Isomeride. [77°]. Prepared by nitration of 
phenyl-(a)-naphthylamine (Streiff, B. 13, 1863). 

Di-nitro-pb enyl- {$) -naphthylamine [169°] 
(H.); [179°] (E.). Prepared by the action of 
CaHaBr(NOj 3 or CJl3di(N02)jj on (A) 'naphthyl- 
amine (Heim, B. 21, 68‘J ; Ernst, B. 23, 8429).' 
Prisms. By nitration of phenyl- (j8) -naphthyl- 
amine Streiff obtained 0,5H,.JN0JN [86°] and 
C,3H„(N0.J,N [192°-196°], both orystalHne. 

Tetra-nitro-phenyl-naphtbylamine 
C,oH 3 (NO,) 4 NHC 3 H 4 . The (o)- compound [162-5°] 
and the (jS)- isomeride [263°] are formed from 
aniline and the corresponding bromo-tetra-nitro- 
naphthalenes (Merz a. Weith, B. 15, 2712). 
Both crystallise from benzene in orange-needles 
(containing benzene). 

DI-NITRO-PHENYL-(a) -NAPHTHYL-HY- 
DRAZINE C„H, 2 N 404 . [181°]. Formed from 

(a)-ohloro-di-nitro-benzene and (a) -naphthyl-hy- 
drazine (WillgerodtT J. pr. [2] 43, 184). Red 
prisms. ()9}-Naphthylamine yields an isomeride 
[188°]. 

Tri - nitro - phenyl - (a) • naphthyl - hydrazine 
Cj^HjiNiOe. [176°]. Got from an alcoholic so- 
lution of picryl chloride and (a) -naphthyl-hy- 
drazine (W.). Occurs in a red stable modification 
and an unstable yellow one. (/3) -Naphthylamine 
forms an isomeride [175°] also occurring in two 
forms. 


pi . NITRO - PHENYL . | 
OXIDE 0„H,.0.0,H3(N03>]P 
from O.H.CIP’'' 


NAPHTHYL 
[95°]. Formed 


ITL • (^) - 
J[1:2:4J.[ _ 

2 and (i3)*napbthol (Ernst, B. 
23, 8430). Yellow needles (from alcohol). 

NITRO-PHENYL NITRO-BENZYL OXIDE 
03 H 4 (N 0 J. 0 .CH 2 . 03 H 4 (N 02 ). The compound 
formed from p-nitro-benzyl chloride, o-nitro- 
phenol, and alooholio potash melts at 129° ; the 
pp- isomeride at 183° (Kumpf, B. 17, 1077 ; A* 
224, 107). 

Di-nitro-phenyl nitro-benzyl okide. 
[4:2;l]O.H.r“ 


[6:2:l]OAi 
have been prepi 




and p-nibo-benaTl 
aloofaol [01"] on heating with aloohoUo am- 
monia. 

Tri-nitro-pheDyl nltro-bensyl ozida * 
[6:4:2;l]p.H,(NOJ,.O.CH^O,H,NO,[l;4]. [108»J. 
Long thin needles (K.). 

DI-VITBO-DI-PHENTL OXIDE 

[186®]. Formed by nitrating di- 
phenyl oxide (Hoflfmeister, A, 169, 191). Nettles. 

C)A(NO,)yOC,H,. 
Ki?.* fro™ C?H,Cl(NOJ, anf PlgJK 

(Willgerodt). Needles. * ' "* ^ 

Tri-nitrO'di-phenyl oxide 

/? 2? Forfned from 

0«H,01(N0jj and 0^4(N0.J(0K). The o- com- 
pound (a=»2) molts at 119®, the jp- isomeride 
(«*4) at 114® (Willgerodt a. Hiietlin, B. 17, 
1764). Both are v. sol. benzene. 

Tetra-iLitro-di.phenyl oxide ' 

[6:4:2:l]O.H,(NOJ..O.O.H4(NO,)[l:aj]. Formed 
from O^ChNOJ, and 0.H4(N02)(0K). The 
0- compound (x^2) melts at 178® and the ®-iso 
meride at 163® {W, a. H.). Both are crystalline. 

Tetra-nitro-di-phenyl oxide 1C«H,(N0AX0. 
[196®]. Fonnpd by the action of aH.Cl(NO.,)., on 
CA(0K)(N02), (Willgerodt, B. 13, 887). Thick 
crystals, almost insol. alcohol. 

NIIBO-PHENTL-OXr-ACEIIC ACID v. Ni- 
TBO-MANnSLIC ACin. » 

o-KITRO-PHENYL OXY-BUTYL KETONE 
ANHYDRIDE CARBOXYLIC ACIDC,,H„(N0,)0. 


HrrBo.pHia«n,.PBOPioNio Acm. 


600 



. 7 — xne loi- 

prepared by Rapp 
(^.224, 168), the NOj being in the p- position • 
PA(N0 JO.PO(pH), [112®]; ^ ^ 


WNm 

^ formed from 

trimethylene bromide and sodium p-nitro-benz- 
oyl-acetio other (Perkin, jun., B. 18, 954; G. J, 
51, 786). Melts at 172® when crystallised from 
benzene ; 183® when crystallised from water. — 
AgA' : light-yellow needles. 

Ethyl ether "KiM, [03®]. Lustrous yellow 
monoolinio ciystals ; aibic ^ 2-353:l:l-853 ; 
/3«80®42'. 

m • NITRO - PHENYL - PARACONIC ACID 
0„H,N0, U. O.H<[NOJ.OH<g“(°O.H)^CBI,. 

[171®]. Formed by heating w-nitro-benzoio al- 
dehyde with Ao.,0 and NaOAo at 126® (Salo- 
monson, B. 18, 2164 ; B. T, C. 6, 1). Crystals. 
Yields with baryta the salt C„li„NOyBa. The cor- 
responding p- isomeride molts at 163® (S. ; of, 
Erdmann, B, 18, 2742). 

»-NITRO-PHENYL.PENTINOIC ACID 
0,H4(N02).0H:CH.CH:Cn.C0.;i. [271®]. Formed 
from p-nitro-cinjainio aldehyde, Ao^O, and 
NaOAo (Einhom a. Gehrenbeok, B, 22, 45 ; A, 
268, 867). Formed also by oxidising the ketone 
0„H4(N02).0H:CH.CH:CH.C0Me with NaOCl. 
Yellowish needles (froni, alcohol). Forms a 
tetrabromide [264®].— AgA' ; flocoulent pp. i 

Ethyl ether niS^]. Plates. 
o-Nitro-di-phenyl-pentmoio acid. Nitrile 
0,H5.CH:CH.CH:C(0fH4N0^.0N. [206®]. Formed ’ 
iromp-nitro-benzyl cyanide, cinnamic aldehyde, 
and NaOEt (Bemse, B. 28, 8186). Needles. 

p-HITRO-PHENYL-PHEKYL- (/S) - AKIDO - 
PROPIONIC ACID ' ^ 

OA(NOJ.OH(NHPh).OHa.OOJH. [122®]. Formed 
from anOine and OJa4(NOj.OHBr.OH-.CO«H 
(Basler, B. 17. 1600). Y^ow crystals. 

Ethyl ether ISXh!. [78®]. Crystals. 

DI. NITRO. PHENYL. PHENYLENE Yl. 
*1^ aH.(NOJrNH.0.H..NH^ [178"]. 
Yon. in. 


C«H4(N03.QJjP0.0Et[136''il; and 

[1^3®]. Tri-o’-nitro-trl-phenyl 
phosphate melts at 126® (Engelhardt a. Lat- 
sohmoff, Z, 1870, 230). 

‘ NITRO - TRI . PHENYL - PHOSPHINE 
WIDE ^^(^«H4 NOj)^ [243®]. Got by nitra- 
ting iri^henyl. phosphine hydrate (Michaelis a. 
Soden, B. 17, 921 ; A. 229, 324). It is accom- 
panied by ai9 isomeride [68°]. 

m-NITRO-PHENYL-PHTHALIMIDB 

°‘^<<Cc(NC.H,NO^’ Prepared by 

heating phtbalio anhydride ^th m-nitro-aniline 
(Gabriel, B. 11. 2261). , Needles, v. el. sol. EtOH. 

NITRO-PHENYL-PIPERIDINE. » l<ii0 fol- 
lowing compounds are formed by the action of 
piperidine upon the corresponding halogen dj- 
rivatives of nitro- and di-nitro- benzene re^’p^c- 
tively (Lellmann, B. 20, 680; 21, 22811; 
i [81®] ; red prisms, 

yielding the salts B'HCl and B'^J>tOL. 
[l:2j C.H4(NO.J.NO,H,. [106-6®]: yelloririateB, 
yielding the salts B'HCl and B' HJPtOL. 
[4;2;1] CgH3(NOj2.N^H,o [92°J : orange needles. 

0-NITRO.PHENYL.PROPIOLIC ACID 
0„H,N04 0«H4(N02).C:‘O.C02H. Formed 

from C«H4(N02).CHBr.0HBr.C02H (or its ether) 
and aqueous NaOH (Baeyer, B, 13, 2268 ; Muller, 
A, 212, 127). Needles (from hot water), decom- 
posing* at 166®. On boiling with water it gives 
o-nitro-phenyl-Bcetyl^ne. Boiling alkalis yield 
isatin.^ Reduction with glucose aud alkalis pro- 
duces indigo. FeSO, also reduces it, in alkaline 
solution, to indigo-white. Its Na salt boiled 
with aqueous KCN and glucose yields indigo, 
even in presence of much HCN (Michael. J. nr. 
[2] 35, 254). ^ ^ 

Ethyl ether [61®]. Tables. Con- 

verted by cone. a.,S04 isatogemc ether (o.n.). 

i?-Nitro-pheayl-propiolio acid [181°] (M.): 
[198°] (D.). FromC.H4(N02).CHBr.0HBr.CoJSt 
and alcoholic potash (0. Muller, A, 212, 127 ; 
Drewson, A, 212, 154 ; Perkin, G. J, 49, 442). 
Yields ^-nitro'phenyl-aoetylene and COj on dis- 
tilling with steam.— AgAT : amorphous powder. 
Ethyl ether EiM, [126°]. Needles. 
o-NITRO-jS-PHENYL-PROPIONIC ACID 
^^^♦(NO.J.CHa.CHa.COjH. [112®]. Formed 

from (2, 4, l)-nitro-amido-phenyl-propionio acid 
by elimination of NH, (Gabriel a. Zimmermann, 
B. 12, 600 ; 13, 1680). Yellow cry8tals.-«‘-AgA'. 

n^Nltro-phenyl-propionio acid. [118®]. 
Formed) in like manner from the (8, 4, l)-nitro- 
amido-ph^yl-propionic acid (Gabriel, B. 15, 
845). Yellow needles, si. sol. water. 

|7-Nltrb-i3-phenyl-propionio acid. [164®]. 
Formed, together with the o- acid, by nitration 
of (i8)-phenyl-propionioaoid (Glaser a.Bnohanan. 
H. 186^, 193 ; Beilstein* a. Kuhlberg, A. 168. 
].32).— CaA'|2aq.— BaAs2aq: small needlM. 
Ethyl ether EtA'. 
o-Nilvo-a-phenyl-propionio acid * 
O.H.(NO,).0:™e.CO^. ruo"]. Formed, to. 

gether with the p- isomeride [88®], by ni^iieo 

B B 
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of a-plienyl'propionio ftcid (Tnniufliil* 227f 262)* 
The 0- acid forme the salt GaA'^ 2aq; the p- acid 
gives CaA'j, 2aq and BaA.'s2aq« 

Di-nitro-phenyl-propioniG acid • 

OA(NOa)rCH,.CH.^COaH. [127% Formed by 
nitration of /5-phenyl-propionio acid (G. a. Z.). 
JEthylAtherEtk^, [82®]. Needles. 
o-HITKO-PHENTL-PROPYLENE 
CaHj.CHiCfNOJ.CHj. [64®]. Formed from 
benzoic iJdehyde, nitro-ethane, and ZnCl, at 
140® (Priebs, A, 226, 364) ; yellow needles. 

Di-nitro-phenyl-propylene 
C«H,(NOj).CH:C(NOj).CH,. The o- compoun^l 
[77®] is formed, together with the p- isomfiride 
[116®], by nitrating a-nitro-phenyl-propylene (T.). 

Di-nitro-phenyl-propylene 
0,H3(N02)2CH:CHMe. [118®]. Forfied from 

C„H,.CH:CMe.CO,H and HNO, (Edeleanu, B. 
20, 622). Yellowish needles. 

w-HITEO-PHENTTL-PYEIDYL-ETHYLENE 
0,H4{NGJ.CH:CH.C3H,N. ,.[120®]. Formed from 
m-nitro-beVizoic aldehyde and methyl-pyridine 
(Sohuftan, B. 23, 2716). Plafcs.— B'^H^PtCla. 
[SSip ®]. — Mercury double salt B'HClHgCV 
[211^]. — Pier ate: yellow plates. 

TETEA-NITEO-TETRA-PHENYL-PYREOLE 
NH(0.03H^N02)4. Formed from tetra-phenyl- 
pyrrole and HNO, (Fehrlin, B. 22, 664). Yellow 
needles (from HOAc), decomposing at 123°. 

(a)-NITRO - {Py, 1) - PHENYT. - QDINOLINE 
OjiH.oNjOs. [187°]. Formed together with a 
smaller quantity of a (3)-isomeride [118°] and a 
little of a (7)-isomeride [186®] by nitration of 

(Py, 1). phenyl-quinoline (KOnigs 

a. Nef, B. 20, 624). They are all crystalline, 
m-Hitro-(Py. 8)-ph6nyl.quinoline * 

CJ=*<°N:aOA.NO,- Obtained »,y 

heating m-nitro-cinnamio aldehyde with aniline 
and HClAq at 140® (Miller a. Kinkelin, B. 18, 
1900). White needles.— B'HCl.—B'jHjPtCl,. 

T»trahydrid» 

[101°]. Tables. Yields a nitrosamine [71®]. — 
BTfCl ; silky r^eedles, •• 

Nitro-(B. 2)-phenyl.quinoline O.jH.oNjOa. 
[178®]. Formed, as well as a di-nitro- derivative 
[208°], by the nitration of (B. 2) -phenyl-quinoline 

(La Coste a. Sorger, A. 230, 28). 

— B'laPtCL: yelfew n€edles. 

DlSlTEO-Dl-PHENYL-SUCCINIC ACID 
0,3H„04(N0 jJ 3. The (o). compound [226®] and 
its (8)- isomeride are formed by nitrating (o) - and 
(i3)-di-phenyl-sucoinio acid respectively (Beimer, 
B. 14, 1804). Both give p-nltro-benzoio acid on 
oxidatibn. 

D1-K1TE0.DI.PH£NYL«8DLPHAZIDE8 

0,ja,.(N0J.,N3S03i.s. t 

C„H4(N0JNH.NH.S0AH4N0,? Compounds 
formed by the action of SO,, nitrous, acid, and 
alcohol on the nitro-anilines (Limprioht, B. 20, 
1241). The 0-, t»-, and p. compounds melt at 
160®, 162®, and 160® respeotively. They yield 
nitrogen, nitro-benzonfo, and nitro-benzqne sul- 
pbdnic acid on boiling with baryta. • 

DI-p-HITEO-DI-PHENYli DISDLPHIDE 
(O.H,.KOJA. C181«](W0;[17O»](Ii.). Fom«d 
by oxidation of p-nitro-phenyl mercaptan (Will- 
imrodt, B. 18, 888), or by boiling with aloohollo 


potash the product of the combination of potas* 
sinmzanthate withp-nitro-diazobenzene (Lenok— 
ut, JT. pr, [2] 41, 199). Msms (from HOAo), 

' Tetra-nitro-di^phenyLsnlphicle 
S(0,H,(NOJJ,. [193®]. Obtained from [1:2:4] 
OsH,Gl(NO^t and alooholio KSH (Beilstein a. 
Kurbatoff, B, 11, 2066; Willgerodt, B. 12, 768). 
Yellow needles. An isomeric body [246®] is 
formed by the action of H^SO^ and fuming HNO, 
on G,H3(N0J.4SCN (Austen a. Smith, Am. 8, 91). 

Tetra-nitro-di-pheny^disulphide 
S2 (OjH,(NOJ.Jj. Obtained by oxidising [4:2:1] 
C,H3(N0.ASH (Willgerodt, Bn. 2, 627). YeUow 
needles, ^plodin^ at about 280®. 

Penta-nitro-di-phenyl-salphide 
C.H3(N0,).,.S.0,H,(N0J,. [217®]. Formed from 
0.H3C1(N(),)„ K,S. and O.H,Cl(N 03 ),(W.). Thick 
crystals (fi'om HOAo). 

Hexa-nltro-di-phenyl sulphide 
S(OeH2(NOJs)2. [226®]. Formed from piorylchlor- 
ide and E^S (W.). Golden plates (from HOAo). 

•* DI-NITEO-PffiENYL SULPHOCYANIDE 
CeH.(N03)3SCN. [139®]. Formed by heating 
[l:2:4]0„HjBr(N02)j with potassium sulpho-w 
oy/inide in MeOH (Austen a. Smitl^ Am, 8, 89). 
Buff-yellow crystals (from chloroform). 

NITEO-DI-FHENYL SULPHONE 
OA.SO2.C3H4NO2. [92®]. Formed by heating 
di-phenyl suly hone with fuming HNO, (Gerioke, 
A, 100, 208). Minute crystals. 
Di-nitro-di-phenyl sulphone 

[16^4®] (G.) ; [197®] (S. a. N.). 
Formed by nitrating di-phenyl sulphone (G.) 
and by the action of SO, on nitro-benzene 
(Sohmid a. NClting, B. 9, 79). Small tables. 

Tetra-nitro-di-phenyl sulphone 
{Cja[,(NO,)j2S02. [241®]. Prepared by oxidising 
the corresponding sulphide [193°] (Boilstein a* 
Kurbatoff, A. 197, 78). Yellowish prisms. 

p-NITRO-DIPHENYL p-SDLPHONIC ACID 
CaH4(NOJ.OtfH4SO,H. Prepared by sulphona- 
tion of p-nitro-diphenyl or by nitration of 
diphenyl p-sulphonic chloride (Gabriel a. Dam* 
berger, B. 13. 1408). — NaA'.— CuA',4aq.— 
BaA',4aq: small needles. 

Chforids C,dI»(NO,).S02Cl. [178®]. 

Awi<fe0,dl8{N02).S0d^H2. [228®]. 

Ethyl ether^EiM. [169°]. 

Kitro-diphenyl disulphonic acid. The 
chloride C,A7(N0.J(S02C1)2 [130®] is formed, to- 
gether with 0„Hg(N0.j2(S0201)2 [166®], by nitra- 
tion of diphenyl disulphonic chloride (G. a. D.). 

DI-NITRO-DI-PHENYL SDLPHOXIDE 
(C,H4(NOa)),SO. [116®]. Formed from dl 

phenyl snlphoxide, NaNO„ and H2SO4 (Colby a. 
MoLoughlin, Am. 9, 70 ; B. 20, 198). Minute 
yellow crystals, v. sol. alcohol. 

• nitbo-phenyl-tHio-caebahic acid 

0,H4(N0,).CS.0H. ‘‘ 

Methyl ether MeA^ The m- compound 
[120°] is formed by boiling w-nitro-phenyl-thio^ 
oarbimide with MeOH (Steudemann, B. 16( 
661). Colourless needles. 

Ethyl etherElAf. Them- compound [116°^ 
and itsp- isomeride [176®] are formed by boilini 
the corresponding nitro-anilines with 0& 
alcohol, and potash (LosanitBe);^, B. 16, 470 ; 16 

49). Both are orystaUine. 

m-NlTEO-DI-PHENYL-THIO-BEiaCABBAZ 
IDE 0,H,(NOa).NH.NH.OS.NHPh, [147®] 
Formed fsenn phenyl-thio-earb^aiide and m 
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nitro phe&yMiyaraBine (Bisohler a. Brodsky, B. 
22, 281M> Bark-yeiiow globular aggregates. 

m • VITBO • PHENYL - THIO • OABBIHIBE 
C.H.(NOJ.N.CS. [61*1. (o.277“). Formed by 
heating m-nitro^phenyl-tnio-urea with Ao..O 
(Steudemann, B. 16, 649, 2331). White needles. 

DI-NITBO-PHENYL-THIOPHENE 
CaH^(N0J.04SHj(N0J. [178®]. Formed from 
phenyl-thiophene and fuming HNO, (Bernard, 
C. B. 109, 69^^ Amor^ous yellov^ powder. 

w-NITBO-PHENYL-raiO-UBEA 
<.a.O„H,(NO.J.NH.OS.NH,. [168®]. Formed from 
w-nitro-phenyl-thiooarbimide (Steudemann, J&. 
16, 660). Lemon-yellow crystals. 

m-Nitro-di-phenyl-thio-urea 
OA(NOJ.NH.CS.NnPh. [165®]. Formed from 
w-nitro-anilineand phenyl thiooarbimide(Bruck 
ner, B. 7, 1236 ; Losanitsch, B. 14, 2366 a Gob- 
hardt, B. 17, 8046). Small needles, sl^ sol. cold 
alcohol. 

Di-m-nitro-phenyl-tbio-urea . 
CS(NH.OBH,NO.Ja. [160°]. Formed from w- 
nitro-aniline and m-nitro-phenyl thiocarbimide 
(Briickner, B. 6, 1103; S.). Yellow crystals* 
o-NITBO-PHENYL-jp-TOLUIDINE 
GtfH,^02).NH.C,H,. [68°]. Formed from p- 

toluidine and o-bromo-nitro-benzene (Schdpff, 
B. 28, 1842). Orange plates. 

Di-nitro-phenyl-toluidine • 

[4:2:1] 0sH,(NO2)2.NH0aH,Me[l:a;]. Formed from 
toluidine and CjHaCl(N02)2 (Willgerodt, B. 9, 
980; Leymann, B. 16, 128^). The o- compound 
(x»2) melts at 102°, the p- compound (xp^4) at 
187®. The isomeric PhNH.C.H2(N02)2Mo formed 
from tri-nitro-toluene and aniline, melts at 142® 
(Hepp, A. 216, 869). 

DI- NITBO-PHEN YL-TOLYLENE - BIAMINE 
0,H,(NO2)2NH.0«H2Me.NHa. [184°]. Formed 

fromtolylenem-diamineand [1:2:4] OttH,Cl(N02)a 
(Leymann, B. 16, 1237). Bed tables. 

Formyl derivative [167°]. 

Acetyl derivative [164®]. 
NITBO-PHEN^-TOLYL-KETONE 
0|,H„(N0a)0. [l^l?®]. Formed by the action 
of HNO, on phenyl tolyl ketone and on phenyl- 
p-tolyl-methane (Plascuda a. Zincke, B. 7, 983 ; 
Milne, B. 6, 685). Flat plateE^(from aloohol). 

Bi-nitro-phenyl-m-tolyl-ketone 
0 „H,o(NOj) 20. [146°]. Formed from di-nitro- 
phenyl-m-tolyl-methane [141°], HOAc, and CrO, 
(Senff, A. 220, 236). Pointed needles (from al- 
oohoB or short prisms (from HOAc). 

Bi-nitro-phenyl-p-tolyl-ketone 
O.H,(NOJ.CO.C,H/NOa). [127°]. Formed, as 
well as the tri-nitro- derivative [165°], by nitra- 
tion of phenyl-»-tolyl ketone (Z. a. P.). Needles. 

m-NITBO - PHENYL m. - TOL YL-METHANE 
(0,HJ20H.08H4N0.- [86®]. Formed from fu- 

nitro-benzoio aldehyde; toluene, and H^SOa 
(Tsohacher, B. 19, 2464 ; 21, 188). Crystals. , 
Bi-nitro-phenyl-tolyl-methane C|4H,2(NOa)2. 
The three compounds of this composition got 
by nitrating phenyl- o-, m-, andp- tolyl-me thane 
melt at 100®, 141®, and 187® respectively (Zincke, 
B. 7, 986; Senff, A. 220, 285). Tetra-nitro- 
phenyl^-tolyl-methane melts at 161®. 

NnfBO . PHENYL -p - TOLYL -THIO -BBEA 
0,ftaN,SO, U. OA.NH.OS.NH.O,H.NOa. 
[148^. Formed from (2,4,l)-nitro-toluidine and 
ph^LthioMsbimide (mudemann, B. 16, 2886). 
Cr^etale. after one fueioii, at 167®. 


m-Nitro-phenyl^tolyl-thlo-urea 
p.H4(N02).KH.0S.l&.0^,. [178®]. Formed 

from m-nitro-phenyl thiocarbimide and p-tolu- 
idine (St). Needles, si. sol. ether. ^ 
Bi-nitro-phenyl-p-tolyl-tMo-urea 
C.H,(NOJ.NH.CS.Nfl.O,H,NO,. [188°]. Formed 
from w-nitro-phenyl thiocarbimide and (2,4,1)- 
nitro-toluidine' (SJ. Crystal*, si. sol.^aloohol. 

w-NITBO-PHENYL-UBEA •O.HjN.O, m 
0„H4(N02).NH.C0.NBLj. Formed from m-nitro- 
aniline and cyanogen chloride (Hofmann, A. 67, 
156; 70, 137). Yellow needles (from water). 

• tw-Nitro-di.phenyl-urea 
P„H,14H.C0.NHC,H4N02. [197®] (G.); [187®] 

(B.). Formed from m-nitro-di-phenyl-thio-urea 
and PbO JBfiickner, B. 7, 1236). Formed also 
b/ boilu^ with benzene the compoi’nd 
PhNH.C0.N(0gH4.N02).N:NPh [104°] obtained 
by the action of phenyl cyan ate on 
(G6H4NOJ.NH.N:NPh (Goldsghmidt, B, 21 , 2578). 
Yellow needles. * 

p-Nitro-di-phenyl-urea [202°]. Formed by 
the action of phijnyl cyanate on a solution of p- 
nitro-diazoamidobenzene in benzene (G.). Yellow 
crystals (from alcohol).* , ' 

m-Nitro-tri-phenyl-nrea 
NPh,.C0.NHC,H4N02. [166°]. Formed from 
w-nitro-aniline and NPh^.COCl (Lellmann a. 
Bonhdffer, B. 20, 2121). Yellow needles. The 
isomeride prepyed from p-nitro-aniline melts at 
176°, and crystallises in bluish-grocn tables. 

Bi-m-nitro-di-phenyl-ureaCO(NH.CgH4N02)-. 
[283°]. Formed from the thio-ureaandPbO (B.). 
Yellow needles (Losanitsch, B. 16, 50). 

Tetra-nitro-di-phenyl- urea 
C0(NH.CeH4(N02)2)2. Formed by nitration of 
di-phdhyl-urea (Losanitsch, B. 10, 690; 11, 
1539). Yellow needles, molting above 200° (L.) 
or at 189° (Hentsohef, /. pr, [2] 34, 426). The 
green K salt C,,H„K.N„0^ explodes on heating. 

p-NITBO-PHENYL-VALEBIO ACID 
C<jH4(N0J.CH2.CHEt.C02H. Formed by heating 
p-nitro-benzyl-ethyl-malonic ether with aqueous 
EOH (Lellmann a. Schleich, B. 20, 438). 
Sparingly soluble powder, carbonising above 300°. 

p-NITBO-PMENYL-VINYL-MALONIC ACID 
0«H4(N0:).0H:CH,CH(C02H)2. [S08°].* Formed 
from p-mtro-oinnamio aldenyde, malonic acid, 
and HOAc (Einhorn a. Gehrenbeck, B. 22, 46). 

NITRO - PHLOBOGLUCIN CA(N02)(Om,. 
Formed from phloroglucin and dilute HNO,. 
(Hlasiwotz a. Pfaundle]^ A. M9, 199). Beddish^ 
yellow scales, si. sol. water. * 

Tri-nitro-phlorogluoin C«(N02),(OH)g. [168®]. 
Formed from tri-nitroso-phloroglucin, HNOg,and 
H3SO4 (Benedikt, B. 11, 1376). Hexagonal crys- 
tals (containing aq). Its salts are explosive and 
dye yellow. Wfth KCy it gives the isopurpurio 
"'id reaction.- KHjA'" aq.-K^HA'".— K,A^'. 

NITBO-PHTHALIO ACID C«Hg(N02)(002H)2 
[8:2:1]. Mol.w.211. [220°]. 8. (HOAc) 7*6 at 
26° (Agujar, B. 6, 899). 

Forrimtion.—l. By boiling naphthalene with 
HNOg (Marignac, A. 38, 7 ; Laurent, A. 41, 
110). — 2. By nitration of phthalic acid (Hugo 
MtUlei;, Z. 1868, 257; Faust, A. 160, 67; MUgcr, 
A. 208, 224).-^8. By oxidation of nitro-naph- 
theJene or of (a)-di-nitro-naphthalene(Boil8tdn a* 
Kurbatoff, B. 12, 688; C. C. 1881» 869; A. 202, 
217 ; Guareschi, B. 10, 294). 

Yellow crystalt, lol. hot 
»»2 
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water. Splits np below its melting-point into 
water and axihydride when slowly heated. 

S al t s.- K,A"aq.-KHA''aq.-(NHM" - 
(NH,)HA"2aq. BaA^asaq. — ZnA'*lJaq. — 
FbA'Uiaq.—Ag.A": white powder. 

Mono-ethyl ether EtHA^ [llio]. 

Di-ethvl ether EiA" [46®]. 

Anhydride CJH,NO,. [1C4°] (Graeff, B, 
16, 1127). 

Nitro-phthalic acid 0,H,(NOJ(CO,H), [4:2:1]. 
[ICl®]. 

Farmation.-~^l» Together with the preceding 
isomeride, by nitration of phthalio acid ((I. 
Miller, A, 208, 224) .~2. By the oxidation ef di- 
nitro-(^)*naphthol (Graebe a. Drews, J3.17, 1171). 

Properties, — Small pale-yellow teedlos (con- 
taining aq). Resolved at 1G6® into ^ater and 
its anhydride. 

Salts. — B;A"— BaA''2aq.-Ba„H,A"„.~ 

Zn,JIA^.2aq.— Ag:A"; long colourless needles. 

Mot!.o-ethyl ether EtHA". [128®]. 

Di-et%yl ether Et^A". [33®]. 

Anhydride 0«H,N0,. [U4®]. 

* Di-nitro-phthalio acid CJA.j{^O.^.j{CO ^)2 
[5:3:2:1]. [226°]. Fornied by the oxidation of 
* /3*.di- nitro- naphthalene or tctra-nitro-(a)- 
naphthol with dilute HNOj (Beilstein a. Kur- 
batofl, B, 13, 364 ; A, 202, 225 ; Mcrz a. Woith, 
B, 16, 2728). Prisms.— CaA''.—BaA". 

Mono-ethyl ether EiUK, [187®]. 

Di-nitro-phthalic acid CrtH,,(N0.J.^(C02H).^ 
[6:3:2:!]. [200°]. Formed by heating ‘ i ’-bromo- 
ietra-nitro-naphthalene with dilute HNO, (Morz 
a. Weith, B. 16, 2728). Needles.— BaA". 

Di-nitro-phthallo acid CJl2(NO„).^(COaH)2. 
Formed from nitro-anisic acid, HNO,, and II2SO4 
(Engelhardt a. Latschinoff, Z, [2] 7, 262). Tables 
Ifrom water),— BaA": neatjy insol. water. 

Nitro-isophthalio acid CoH,(N02)(C02H)3 
[6:3:1]. [249®]. 8. -.146 at 15® ; -171 at 16® ; 
81*1 at 99°. Prepared, together with an isomer- 
ide [260®] by heating isophthalic acid (100 g.) 
with fuming HNO, (1 kilo) for 24 hours (Beyer, 
J.pr,[2] 22,35.: ; 25, 473; c/.Storrs a.Fittig, 
A, 168, 285). Plates (containing 1^ aq). 

Salts.— PA"! S- P-®- alcohol) 
•744 at 16®.— NaA"aq. S. (80 p.o. alcohol) 
•32 at 16®. Explodes above 160®. — (NH4)HA". — 
MgA''6aq. S. 2-16 at 16®.— CaA'^OJaq- S.-72 
at 16®, Turned violet by light.— Sr A" 4 iaq. 
S. *47 at 16®.— BaA''2Aq- S- ‘85 at 16® — 
ZnV'aq. S. •66.-HCdA^2aq. S. -75 at 15®.— 
Pb.OA'^.— Ou,OA'V-MnA"6aq. S. 2-44 at 
15®.— Fe,40A"ir- GoA" 4iaq. S. 216 at 16®.- 
NiA"4|aq. S. 2-74 at 15^.— AgA''. Explodes 
above 100®. 

Methyl ether [122^. 

EtKyl ether EtA"- [84% 

Hitro-isopbthaUe acid 0,H2(N02)(C0.2H), 
[4:8:1]. [240®] (C.) ; [269®]. Formed b>toxida- 
tion of nitro-xylene (Claus, J.pr, [2] 3Sb 318 ; c/. 
Wroblewsky, Bl, [2] 84, 832; N«yea, -dm. 10. 
472). White needles (containing 8aqJ, m. soL 
cola water.— BaA" 4aq (0.). — BaA" IJaq (N.h— 
CaA"W. — MgA"6aq. — PbA"8aq (W.).- 

o.h,<noj.((5o^),. 

[216®], Formed from isophthalic acid and 
fumiiigHKO.atl8QP(01aus). Needles (containing 
6aq). — NaA'' Saq- -- KA'' 2aq- — BaA" 7aq.- 
CaA" 4a<|.-Mgl"4aq: needlea» t. scO. wateia 
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[4:J]OA(NO0<g^>O. [141"]. Form.4 

by ditration of phthalide (Hocnig, B, 18, 
8447). Long needles. Aqueous KOH yields 
0,H,(N02)(CH20H)(C0.,K)- CrO, in HOAc oxi- 
discs it to nitrophthalio acid [161®]. The acid 
of which it is the anhydride melts at 129®. An 
isom&rio nitro-phthalide [136®] is formed by 
oxidising (a)-‘nitro-naphthalene. 

«lTBO-DIPHTHAllX O.ANO, ».«. 
C,H,:C,O.:0«H,NO,. [270"]. Formed by heat- 
ing nitro-phthdide with phthalic anhydride and 
NaOAc (Graebe a. Guye, A, 233, 244). Yellow 
needles (from HOAc), 

NITEO-PIPERIDINE 0»H„N(NO,). (246®). 
Formed by treating piperyl-urea with HNO, (S.G. 
1‘5) at $ - 10®, pouring upon sodium carbonate and 
extracting with eUier (Franchimont a. Klobbie, 

R. T, C, 8, 302). Colourless liquid, solidifying 
below —10®. Volatile with steam. 

NITROFODOCABPIO ACID v. Fodocaupio 

ACID. 

iSlTRO- PROPANE 0,H,NO, i.e, PrNO,. 
(1,27®) (M. a.R.); (131®) (P.). S-G. fS 1*0108; 
^ 1*0023. M.M. 8*819 (Perkin, 0, J. 66, 689). 
Formed, together with propyl nitrite, by the 
action of silver nitrite on propyl iodide (V. Meyer 
a. Rilliet, J3.«6: 1029; A, 171,36; Pribram a. 
Handl, M. 2, 653 ; Cahours, 0, B, 77, 749). OU.— 
NaCaH^NO,: white powder. 

Iso-nitro.propane ;g;*NO,. (o. 117®). Formed, 
together with an isomeride (44°), by the action 
of silver nitrite on isopropyl iodide (V. Meyer a. 
Loeber, B. 7, 670 ; A, 171, 89 ; Kiesel. J, B, 16, 
135 ; Bl. [2] 40, 72; Bn. 1, 225). OU, deoom- 
posed by HClAq at 100®. 

Di-nitro.propane CH.,.CH,.CH(N0J3. (189® 
cor.). B.G. *£? 1*258. Formed from bromo- 
nitro-propane and KNO^ (Ter Mecr, A, 181, 19), 
and by the oxidation of di-propyl ketone (Chan- 
cel, C. R. 90 , 1406 ; Kurtz, A. 161, 203). Oil.— 
KA'. — AgA' : explosive laminae. 

iBo-di-nltro-propane (CIfj)jC(NOj 2 . [68®1. 
(187® unoor.). Formed by oxidation of propyl- 
pseudonitrole (CH,).^C(NO)(NOa) (Meyor ^ a. 
Locher, B.l, 16131. Formed also by the action 
of nitric acid on isobutyric and isovaleric acids 
(Bredt, B. 16, 2822). White crystals, volatile 
I with steam, 

NITR0-PE0PENYL3ENZ0IC ACID 
CJl 3 (N 0 .,)( 0 ,HJC 0 .,H [3:4:1]. [156®]. Formed 
by boiling nitro-oxypropyl-be^zoio acid with 
aqueous HCl (S.G. 1*10) for a long time (Wid- 
man, B. 16, 2661 ; 16, 2669). Short needles.— 
NH A'.-OaA^ 2aq. S. *655 at 16®. -BaA'* Slaq. 

S. *425 atl8°.— OuA'jaq,,— AgA': slender needles, 
c /5.NITEO-PBOPIONIC ACID OaH^NO, i.e. 

CH,(NOJ.CH,.CO,H. [u7°]. Formed from 
jodo'propionio acid and AgNO, (Lewkovitoh; 
J. pr. [2] 20, 166). Scales (from chloroform). 

Ethyl ether EtA'. (o. 168®). V.D. 4*85 
(calo. 5*09). 

DI-NITRO-FBOPTL-ANILIKE 0,H„N.04 U 
OA(NOJ,NHO,H, [4:2:1], [96®]. Formed fron 
propylamine and 0«H,Br(NOJti or by oxidisins 
the following body (Van Rombprgh, i?. T. 0. 4, 
191 ; 8, 262). Yellow needles. 

DLnitro-di-propyl-aniline 
g^(^^J^),[4aaj. [40"] (Ugmbttrgh 
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Tri-nltro-propyl-aniline OA(NO.J,NH.O;a:,. 
[60% Formed from NH^OsH, and 0,H.^Gl(N0jJ,. 
ITieldS) with HNO„ the nitramine 
^•%(Na)jN(NOJO,H, [97°]. 

9iraO.ISOP]^FTL BENZENS v. Nztro- 

OUMIHB. 

Di-nitro-p-di.propyl-benzene 0gH2Pr.^(N0.^).^ 
[66% Formed from di-propyl* benzene .and 
faming HNO, (Edrner» B. 11, 1865 ; 216, 226). 

Plates, volatile with stecifn. ^ 

Tri-nitro-m-di-isopropyl benzene 
0«HPr,(N0^^ [111°]. Yellow needles (Uhlhorn, 
B. 28, 3142). • 

HITBO.PBOPYl-BEHZOIO ACID v. Nitbo- 
n-oumNio ACID. 

KITBO-ISOPEOPYI-CINNAMIO ACID 

[4:2:1] 0,H,Pr(N0J.CH:CH.C0,H. • Nitro- 
cumenyl-acrylic* acid. [157°]. Formid by 
nitration of propyl-cinnamio acid (Etnhorn a. 
Hess, B. 17, 2016; Widman, B. 19, 258). 
Needles, Y. sol. alcohoL Yields -o-nitro-cumimc, 
aldehyde on oxidation by KMn 04 . 

Eitro-isopropyl-oinnamic acid * 

[4:3:1] 0«H,Pr(N0,)0.4H,.C0.,H. [141°]. Formed 
by heating 1»-nitro-cuminio aldehyde (4ptb.) 
with A 02 O (6 pts.) and NaOAo (3 pts.) at 175° 
for 4 hours (Widman, B. 19, 413). Tables. 
Forms a dibromido [184°]. — KA' (^ied at 100°). 
—NaA' 3aq.— BaA', 6Jaq.--CaA', ^Taq. 

Ethyl ether “kik*. [69°]. Tables. 
Kitro*n-propyl-einnamio acid 
[4:2:1] JO., H,C» 2 H. [123°]. Formed, 

in small quantity, in the nitration of isopropyl- 
oinnamio acid (Widman, B. 19, 273). On oxida- 
tion by alkaline KMnO, it yields nitro-n-cuminio 
aoid and nitro-cuminio acid. Bromine forms a 
di-bromide [171°]. 

DI-NITROPROPYL-THIOPHENE 
04 HPr(N 0 J.,S. Formed by nitration (Buffi, B. 
20,1742). Oil. 

HITRO-PROTOCATECHDIC ACID O^H^NO.. 
Methyl derivative 

OA(NOJ(OMo)(OH)CO.,H [a;:3:4:l]. Formed by 
boiling its acetyl derivative [182°] which is pro- 
duced by the nitration of acetyl-vanillic acid 
0„H,(OMo)(OAo)CO,,H (Tieraann a. Matsmoto, 
B. 0, 946 ; 11, 132). Needle8«(from alcohol). 

The isomeric 04 H 2 (NOJ(OMe)(OH).COjH 
[6:3:4:1] [202°] is formed by oxidation of 
aoetyl-nitro-eugenol (Weselsky a. Benedikt, M. 3, 
392), and crystallises in yellow needles. 

Methyl derivative 

0 A(NOJ(OMe)((5H)CO,H [6:4:3;!]. [173°]. 

Formed from its acetyl derivative [169°], Timich 
is got by nitrating acetyl-isovanillio aoid (T. a. 
M.). Needles. 

Di-methyl derivative CoH,NO, 
0J5a(NOJ(OMe)«CO3H. ^Formed by nitration of 
veratric acid 0«Hj(OMe)aCO.JB[ (T. a. M. ; Merck, 
A. 108, 69). Yellow needles (containing ^,aq). 
Yields the ethers MeA' [144°] and EtA' [100°]. 

Iso-nitro-protooa technic aoid. Di-methyl 
ether OA(NOJ(OMe),CO^. [202^. ^rmed 
by methylation of nitro-vanillio acid iT. a. M.). 
Needles. Yields MeA' [128°] crystallising in 
needles. 

Hitro-protooifteohuio aoid. Methyl-pro 


s f her OyH„NO.<.e. C.H.(NOJ(OMe)(OPr)^,H. 
Formed by nitration (Oanonrs, Bl. [2] 29, 270). 

Kitro-protocateohnie aoid. Methylene 
•fher OHgO»;OA(NOJCO,H. [172°]. Formed 


from piperonylio aoid OH,^Q^CA*COaH by 

nitratiem (Jobst a. Hesse, B. U, 1031 ; A, 199, 
70). Needlc8.-KA' iaq.-PbA^ aq.—OuA,' 4aq. 
— AgA' : needles 01 ; plates. 

NITROPRUSSIDES v. vol. ii. p. 340. 
NITROPYROCATECHINv, f.e. 

0A(N0J(03I)., [4:2:1], [170°]., Formed by the 
action of nitrous aoid on pyrocatechin (Ben^ikt, 

B. 11, 362 ; /. pr, [2] 18, 455). Formed also by 
boiling the carbonyl derivative of (6,2,l)-nitro- 
^lido-phenol with potash (Von Chelmioki, 
c/Tpr. [2] 42, 442). Small yellow needles (from 
ether). Its aqueous solution is turned purple by 
alkahs. Dy^,s stui! mordanted with alumina 
orange (Eestaneoki, B. 22, 1347).— BoA'' daq : 
dark-red plates, with metallio lustre. 

An isomeric nitropyrocateohin [86°] is 
formed, together with the preceding, by nitra- 
tion of pyrocatechin (Weseftky a. Benodikt, 

3, 386). A di-meMjl derivative df nitro- 
pyrocatechin 0,Hj,(NOJ(OMe)j [96°] is formed 
by nitrating verdtrolo (Merck, A. 108, 60 ; Tip- 
mann a. Matsmoto, B. 9 , 939 ; 11, 131). ^ •* 

The methylene derivative 

0,H,(NOJ<q>CH, [148“] ii a proaocl o! tlis 

action of nitric aoid on piperonylio acid (Hesse, 
A. 109 , 73, 341). It crystallises in needles. 

Di-nitro-pyrt)cateohin OA(NOj 2 (OH)j. 
Methyl derivative OaHg(NOj 2 (OMe)(OH). 
Di-nitro-gitaiacol. [123°]. Made by the action 
of nitrous acid gas upon an ethereal solution 
of guaiacol at 0° (Herzig, M. 8, 826). Plates. 
The di-methyl derivativeCJ^.i{'I^O.iJfi'^c).it 
formefi by nitration of veratrol, melts above 
100° (M.). The methylene derivative 

C, H 4 (NOJ.ACHi [lOi^] is formed in the nitra- 
tion of piperonylio acid (H.). 

Tri-nitro-pyroca techin, Di-methyl-deri- 
vative O.H(NOJ,(OMe)^ [145°]. Got by 
nitrating C„H,(NOJ(OMe), (T. a. M.). Prisms. 

DI-NITRO-PYROCOLLC,„H 4 (NOJJ^,Oa. Got 
by nitrating pyroooll (Ciamician a. Danesi, G, 
12, 39). Yello^ crystals, decomposing before 
fusion. • • 

NITRO - PYROGAILOL C«Ha(NO^(OH),. 
[205°J. Got by passing nitrous fumes into an 
ethereal solution of pyrogallol (Barth, 1, 882). 
Triclinic olive-brown prisms (containing aq); 
a:5:o-2'842:l:-493. 0,IL(NOi(OEt),(OH) [123°] 
and C„H,(NOJ(OEt)(OH)a [W9°] are formed in 
the same way (Weselsky a. Benedikt, M. 2, 214). 
The compounds 0,H(NOJ..,(OEt)j [73°] and 
C„(NOJ,(OEt )3 [93°] are formed by nitration. 

NITROPYROMECONIC ACID 05H3(NOJO,. 
Formed by nitrating pyromeconio acid (Ogt, J. pr. 
[2] 19, 192). Crystals (from alcohol).— NaA'*— 
AcA' 

Dl-ihlKO-PTBOMBLlITIO ACID 
0.(NOl((JO,H) , [5:2:6:4:3:1]. Fonned by oxida- 
tion of ai«nitro-»|f-cuminio acidO,Me.,(NOj 3 COJI 
[205°] (Nef, C. J. 63, 428 ; A. 268, 317). Long 
silky needles.— AgjA" : amorphous pp. 

Methyl ether Me, A^;;. [180*6°]. 

Ethyl eth^rEi,kK [13^]- 
• HITRO-PraOMUCIC ACID O^HjNO, t.e. 
CA(N0J0.C0.;EI. [184°]. Formed from de- 

hydromucic acid (Ipt.), HNO* (10 pts.), and 
cono. H-SO. (Ipt.) (Klinkhardt, J.jwr, [2] 26, 
W).* St oio f^m 0 A(NOJO.OH:(felSOJ by 
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oxidation witfi OrO, (Prieba, B. 18, 13G2). Yellow 1 
plates ^from waterj. Yields snooinio acid (and I 
not an amido* ^ia) on reduction with Jtin and 
HOlAq.— 

Ethyl tther^XM. [Wll- 
DI.KITEO-PYBBOLEO^H,(NOJaNH. [152®]. 
Formed by the aotif n of fuming HNO, on pyrryl 
methyl ketone. . Formed also, to^dther with an 
isomeride [178®], by the action of fuming HNOj 
on pyrrole carboxylic acid at 0° (Oiamician a. 
SUber, B. 18, 1462; 19, 1081; G, 16, 847). 
Colourless plates. BaA',, : yellow needles. , 
WITBO-PYBEOLE CABBOXYLIC ACID 
04H,(N0.JNH(C0,H). [217®]. Fomdd by 

saponifying its methyl ether, whjph is got by 
nitrating 04H,NH(C0,Me) (Anderlkii, B. 22, 
2606; Rend, Accad, Line. [6] 1, 40). Yellow 
needles (containing aq), si. sol. cold water. 
Methyl ether lAeM. [197®]. 

An isomeric a€id [161®] may be obtained 
from its yiethyl ether [17^1®] which accompanies 
thepreceding ether. 0,H(N9,)^iqH(C0,Me) [115°] 
^ also formed in the nitration, 
t Hitro-pyrrole carboxylic acid. [146®]. Formed 
by Foiling di-nitro-pyrocoll with potash solution 
(Ciamician a. Danesi, O. 12, 40). Minute 
needles (containing aq). — NII^A' : prisms or 
scales. 

HITBO-PYBBYLENE-DI-METHYL DIKE- 
TONE G^^fi,i.e. C,H,(NO,)N (LO.CH,),. [149®]. 
Formed by nitrating pyrrylene di-methyl di- 
ketone (Ciamician a. Silber, Q. 16, 347 ; B. 18, 
1467 ; 19, 1078). Needles (from water). 

NITBO-PYEBYI. METHYL KETONE. By 

nitrating two compounds are 

formed [197®] and [166®]. Both yield pps. of 
CJH*N.,OAg (Ciamician fi. Silber, B. 18, 413. 
1457). A compound C^H^(NO.j2N.CO.CH3 [114®] 
crystallising in yellow needles (containing aq) 
may also be obtained. 

(B, 1).NITE0-QUIN0LINE C,H.NA U. 

OHic&C.N^CH- Formed, to- 

gather with the (B. 4)-i8omeride, by the nitration 
of quinoline,'- especially in presence of fuming 
HsS04in the cold (Claus a. Kramer, R* 18, 1243; 
Noelting a. Trautmaiin, B. 23, 3064). Colourless 
needles (conlBiping aq). 

(S. 2)-lfitro-qnmoltae *CH:CH.C. N :CH’ 
[160®] (La Coste, O. 16, 669) ; [1C4®J (C. a. K.). 
Formed by boiling p-nitro*aniline (25 pts.), gly- 
cerin (60pts.), nitro-benzeno (16 pts.), and 
H,S04 (60 pts.) for 4 hours. Needles (contain- 
ing aq).— B'.,H.^tCla : small yellow needles. 
MeJhylo-iodide WUel. .Needles. 

• II gH:CH.C.CH:gH 

(B. 8)-Nitro-quinoUno ;CH.C^N :CH' 

[181‘6®]. Formed from w-nitro-aniline, picric 
acid, glycerin, and H^SO, (Claus a. btiebel, B. 
20,809^. Needles.— B'HCl. [226®3.^>B'HNO,. 
— ^B'J^tCl.: prisms. 

• T QH:CH — ^g.CH;gn 
(Be 4)-Nitro-qumo^e oh:C(NO,).C. N iCH* 

[89®]. Formed by nitrating quippline ; and also 
by boiling o-nitro-aniline with glycerin, nitro- 
^nzene, and HjSO. (Kftnigs, B. 12, 449 ; La 
Coste, B. 16, 678 ; Claus, B. 18, 1243 ; Noelting, 
B. 28, 8664). Formed also by heating quinqline 
(Be 4)-8ulpnonio acid with HNO« (Glaus a* 


Khttner, B. 10, 2886), and by wanning 
C4H.(N0J(0Me).CH;CH.CH0 with alcoholic 
ammonia (Miller a. Kinkelin, B. 22, 1716). 
Prisms.— B'^Hj^Cla I orange needles. 

(B. 2, 4)-Di-nltro-quinoline 

gL'':Soj.0;N°;OT- tl60»]. Formsa b, 

heading (4, 2, l)-di-nitro-aniline with glycerin, 
nitro-benzene, and 11,804 (La Coste, B. 16, 562). 
Lqpg slender needles, 

By the nitration of quinoline two isomerio 
di-nitro-qulnolines [183®] and [134°] may be got 
(Claus Kramer, B. 18, 1243). Their platino- 
chlorides B'Bya.^tCl„ form yellow crystals. 

NITRO- QUINOLINE - (Py. 3)-CARB0XYLIC 
ACID C4H5(N0,)(C0,H)N. [220®]. Formed by 
boiling (Py. 3)-methyl-quinolino (quinaldine) 
with nitric acid (S.G. 1*4) (Doebner a. Miller, B. 

15, 3076). Crystals, si. sol. cold water.— AgA'. 
NITRO-RESOBCIN C.H, (NO,) (OH)., [4:3:1]. 

,[116®]. Formed together with a volatile 
(2, 3, 1) -isomeride [86®], in the preparation of 
diiXsoresoroin by the action of nitrous acid on 
an ethereal solution of resorcin pVeselsky, A, 
T64, 1; M. 1, 887). Lemon-yellow needles. 
When heated with concentrated sulphuric acid 
it yields 0(C,H,(NOJOH), (Hazura, M, 4, 610; 
6, 188) whijfli forms Ba(C„H,N,0,)2 2aq and 
BaC„HgN20,6.^aq. The isomeride [86°] is con- 
verted by the action of nitrous acid into 
C,H.,(0H)0(N0H)(N0,)[1:3:4:2] (De la Harpo a. 
Beverdin, j31. [2] 49, 760). — BaH,A",6aq.— 
BaH,A",aq.— BaH4A",2aq: golden needles. 
Methyl ethers 

C4H4(NOJ(OH)(OMe)[4:3:l]. [95°]. Volatile 

with steam. - C4H3(NO.J(OMe)(OH)[4;3;l]. 
[144°]. Not volatile with steam. 

Ethyl ethers C.H3(NOJ(OEt)(OH). [79®]. 
Volatile with steam. [131®]. Non-volatile. 

Di-acetyl derivative C8H3(NO.J(OAc),. 
[91®]. Tables (from alcohol) (Errera, G. 16, 273), 
Di-bemoyl derivative 
CcH 3 (NO,)(OBz).,. [111®]. • Got by nitration 

(Schiaparelli a. Abclli, G. 13, 267 ; Errera, G. 

16, 271). 

Di-m-niiro-di'hensoyl dsrwatws 
[123®]. 

Di-nitro-resorcin C4H,(NOj,),(OH)3[4:2:3;l]. 
[142°]. Formed by the action of nitrous fumes, 
or of cold HNO„ upon di-nitroso-resorcin (Bene- 
dikt a. Hubl, M, 2, 323 ; Barr, B. 21, 1544 ; 
Von Kostanecki, B. 21, 3122).^ Formed also by 
boiling di-nitro-m-amido-phbnol vnth dilute 
KOHAq (Lippmann a. Fleissner, M. 6, 814; 7, 
98). Golden leaflets.— K,A®Jaq. — ^BaA",— * 
Ag.,A" : red pp. 

, Methyl ether C^,(NOJ,(OMe)(OH). 
[75°]. Needles (Aronheim, B. 12, 30). 

Di-nitro-resoroin C4H.,(NOJ,(OH),. [218®]. 

"Formed by nitration of the di-aoetyl derivative 
of resorcin (Typke, B. 16,652). Yellow prisms 
or needles.— (NH4)3A".—BaH,A"r-BaA": red 
scales with violet lustre, v. si. sol. water. 

BfAer«CA(NO,),(OMe),; [67°]; 
CA(NOj3(OEt),. [76®].* Obtained by nitra- 
tion of the ethers of resorcin^ (HOnig, B. 11, 
1039 ; Aronheim, B. 12, 82). 

Tri-nitro-roBoroin 

, C3(NOJ-(OH)r[6:4;2;8:l]. Sluphnio 

cQncfic^. M [176®]. 8. *64 

at 14® (Stenhouse, iV. 19, 410). 
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Formation,^!, By the action of boiling 
nitrio acid on extract of Brazil wood) or sapan 
wood, enzanthone, gum ammoniac, asaloetida, 
galbannm, peucedanin, ostruthin, saganenum, 
or the aqueous extract of fustio or sandal wood 
(Ohevreul, A. Ch, 66, 116 ; 73, 43 ; Erdmann, 
J. pr. 37,409 ; 38, 365 ; Bottger a. WiU, A. 68, 
273 ; Rothe, J, pr. 46, 876 ; Gorup-Besanez, A, 
183, 836 ; Stenhouse, 0. J. 19, £36). Graebe, 
B, 22, 1406). — 2. By Jhe action of nitric ayd on 
m-nitro-phenol, on 7, 8, or •- di-nitro-phcnols, 
and on i8 or 7 tri-nitrophenol (Bantlin, B. 10, 
624 ; 11, 2101 ; Henriques, A. 216, i>40).— 3. By 
the nitration of resorcin or of either di-nitro- 
resorcin (Merz a. Zetter, B. 12, 681 ; Benedikt 
a. Hubl, M. 2, 326 ; Von Kostanecki, B. 21, 3122). 
4. By boiling tri-nitro-phenylene-di-methyl 
diamine with potash (Romburgh, Ri^T, C. 7, 
6).^ — 6. Together with three di-ifitro-benzoic 
acids, by adding o-nitro-benzoic acid to a mix- 
ture of fuming HNO^ and (Griess, B, 7, 

1224 ; Salkowski, B. 8, 637). 

Properties . — Yellow laminas. Ppd. f Jom its 
aqueous e^lution by HCl. V. sol. alcohol and 
ether. • 

Salts.-(NHJHA''.-(NHJ,A'' ; monoclinic 
needles ; a:hio = 1:1-66:2*00 ; /3 « 76° 62'. — 

Na,A" 2iaq. KHA"aq. — BaA" 3aq.— 
BaA"aq.— SrA" 2aq. -CaA" 3iaq.-Pb,(OH)^A". 
— MnH,A", 12aq.— CoA" 3Jaq.— CaK^'^^^aq.— 
NiK^", 3aq. — CuA" 4aq. ~ Cu(NH,)2A", 7aq.— 
CuK2A"2 4aq. — Ag^A^a*! * slender needles. 

Methyl ether HLqJJ*. [124°]. Formed by 
nitrating 0<,H4(OMe).^ (Honig, B. 11, 1039). 

^ Di- ethyl ether Et^". [121°]. Yields 
tri-nitro-m-phenylene-diamine on heating with 
ammonia (Nolting a. Collin, B. 17, 259). 

KITBO-RESORCIN STJLFHONIG ACIB 
0.H,(N0,)(0H),(S03H). [124°]. Formed by 

sulphonating nitro-resorcin [116°] (Hazura, M. 
4, 610). Minute crystals (containing 1-Jaq). — 
BaA'"j 4aq ; yellow needles.— Ba A'" 2aq : yel- 
low scales. — BdjAo'" lOaq : blood-red needles. 

A nitro-resorcin disulphonio acid is formed 
by oxidising the corresponding nitroso-compound 
with H.Oj (Ulzer, M. 9, 1130). 

NITRO-SALICYLIC ACID v. Nitbo-oxy- 

BBNZOIO XCIP. 

NITBOSAUIITES. Compounds containing 
nitrosyl (NO) united to nitrogen. They are de- 
scribed under the amines from which they are 
derived by displacement of hydrogen by nitrosyl. 
Nitrosamines are formed by the action of nitrous 
acid upon secondary bases. They are neutral 
substances and may be reconverted into the 
parent base by boiling with tin and HClAq, with 
zinc and H^SO,, witn aniline, or with alcoholic 
potash (Geuther, A>128, 161 ; Griess, B. 7, 218; 
Witt, 0. /. 33, 203). Many aromatic nitros- 
amines are converted into jp-nitroso- compounds 
by alcoholic HCl; the nitrosyl entering the 
benzene nucleus (Fischer a. Hepp, B, 20, 1247, 
2471). 

NlTBOSATES. This name is given by Wal- 
laoh (A. 241, 288) to compounds formed by the 
union of yitrogen peroxide with unsaturated 
hydrocarbons. Thus Guthrie’s <amylene hi- 
tnte ' (voL i. p. 210) would be oaUed amylene 
nitrosate and may be represented as nitroso- 
amyl nitrate of formula .0«Hio(NO){O.NOs) or , 
OgH,(NOH)(ONO|)« This body reacts ^th aio* 


matic bases forming O.Hg(NOU)NPhH [141°], 
0;EL(N0H)NH0^,Me[l:4] [112°J, and the iso- 
meriq 03H.(NOH)NHO.H,Me[l;2] [lid*’], whicli 
yield nitrosamines melting dt 128°, 148°, and 
160° respectively. Amylene * nitrosate ’ reaotfl 
in like manner with o-anisidine, piperidine, and 
diethylamine, forming b^^es melting at 139°, 
96°, and 72P respectively. These bases are termed 
• nitrol-amines * by Wallach. * 

The term nitrosite is given by Wallach to 
compounds resulting from the union of N„0, 
Lwith unsaturated hydrocarbons. Thus terpin- 
•^ene nitrosite CjoHigNaO, may be viewed as a 
nii^oso-ni trite with formula C,oH,3(NO)(ONO) 
or C,oH, 4(NOH)(ONO). They readily exchange 

0. NO f(|r NHR' or NR'R" when acted upon by 

bases, forming nitrol amines. Thus terpinene 
nitrosite acted upon by ethylamine yields * tcr- 
pinene-nitrol-ethylamine ’ "0,oH,.(NOH).NHEt 
[131°]. » 

NITROSO-ACETf C ETHEB v. Oxhs^o-acetio 

BTHEll. • 

NITBOSO-ACETOACETIC ETHER CaH.NO^ 

1. e. CH3.C0.C(N0H)^03Et. [64°]. Foru^Vl by 
the action of nitrous acid on aceto-aoetiR} ether, 
and on acetyl-malonic ether (V. Meyer a. Ziiblin 
B. 11.820; Wleiigel, B. 16, 1050; Ceresole, B. 15, 
1326 ; Lang, B. 20, 1327). Prisms, si. sol. water 
sol. alkalis. Forms CH,.C(NOH).C(NOH).CO,Et 

Anilide Oj^HjoNgOg. [100°]. -Formed by 
the action of nitrous acid on the anilide oi 
acetoacetio acid (Knorr, A. 236, 80). Prisms. 

NITBOSO-TBIACETONAMINE v. Agbtok. 

AMINE. 

NITBOSO-ACETONE CgH^NO, U, 
CIJ3.CO.OH:NOH or CH^.CO.CHg.NO. Oxim 
of pyruvic aldehyde. Oxim of methyl-glyoxal 
[65°]. Formed ly the action of nitrous acid or 
acetoacetio ether (V. Meyer a. Ziiblin, B. 11 
695 ; Ceresole, 15, 1326), and by warming 
acetone with amyl nitrite and HCl (Claisen, B 
20, 252). Silvery leaflets or prisms, boiling will 
decomposition at about 200°. V. sol. water ant 
alcohol, volatile with steam. May be sublimed 

lieactio^. — 1. Dilute HClAq at 140° forms 
aoetio and formic acids and •ammonia (Tread- 
well and Steiger, B. 16, 1069).— 2. Tin and HC] 
give di-methyl-pyrazine.— 3. Hydroxylamim 
hydrochloride forms metbyl-glyoxim or acetox- 
! imio acid (vol. i. p. 38) and a cC)mpound, O^HjNaOg, 

' which detonates 2382-247°, and forms an 
explosive hydrocliiorid* OyHgNaOaHCl [113°] 
(Scholl, B. 23, 3578). — 4. Phenyl-hydrazme 
yields OHg.C(N,HPh).CH:NOn [134°] (Pech. 
mann, B. 21, 2994). — 6. Phcnyl-tnethyVhydraz^ 
ine yields 0H3.C(NaMePh).Cn:N0H [118 ]. 

Methyhether CaH,0(NOMe). (116° uncor.). 
Formed by heating nitroso-acetone with NaOMe 
(Mpycr a. Ceresole, B, 15, 3067 ; 16, 833). Colour* 
less oil. 

hfthyl ether 0,H,0(N0Et). (180°). 

Bemyi ether 0,H,0(N0C,H,). [46°]. 

Di-nitroso-aoe t one CH (N OH) .CO.CH(N OH) 
[144°]. Formed by the action of nitrous acic 
on acetone dioarboxylio acid (Peohmana a 
WehBarg,^B. 19, 2^5; 21, 2992V Prisms, si 
sol. cold water, decomposed by boiling water inh 
HCy, COg, and water. Explodes when heated. 

Phenyl-hydraeide NgHPh:C(CH:NOH)a 
[145°]. Needles. Yields a mono-aoetyl denva 
Uve [188«> 



i 

616 MTSOSO-AOETONE. 


Phenyl • methyl - hydranide [187®]. 
Crystals. 

Oxim 0H(NQH).0(N0H)0H(N0H). 
nitroso-propane. [171°]. Crystalline powder. 

NITBOBO-AOETOPHENOK^ O^H^NO, i.e. 
OtfHj.CO.CHiN OH. Oxim of phenyl-glyoxylic aU 
dehyde, [128f]. Prepsf ed by the action of amyl- 
nitrite and NaOFt on acetophenohe (Glaiscn 
a. Manasse, B. 20, 2194; Braun, B. 22, 556). 
Thin, monoolinio plates; a:5:c = 2*762:1:2*146 ; 
/8=*66° 64'. SI. sol. cold water, soluble in 
aqueous Na^CO,. On heating with Ao.p it, 
yields OaHj.CO.CN. SnClj, in IIClAq, reduces 
it to w-amido-acetophenone and di-phenyl-pyr- 
azine. When its compound with >JaHSOj, is 
boiled with H^SO, it yields C,Hj.CO.CEK). Hy- 
droxylamine hydrochloride yields O^H^NgOj 
[207®-211°] (Scholl, B. 23, 3680). 

Oxim V, Oxim of Phenyl-glyoxal. 

p.MITEOSO-AHILi*IE g,H,(NO)<NHJ[l:4]. 
[174°]. Formed by heating^iitroso-phenol with 
NH,C1, ammonium acetate, and ammonium 
carbonate /Fischer a. Hepp, if.*20, 2475 ; 21, 
684) ji Steel-blue needles ^rom benzene). De- 
composed by NaOHAq into NH^ and nitroso- 
phenol. Tin and HOI reduce it to phenylene-j)- 
diamine. Phenyl-hydrazine hydrochloride forms 
CjjHjjN^O [126°]. Phenyl-methyl-hydrazine 
yields O.aH^N.O [161°].— OaH,NaN,0 2aq : yel- 
low crystals. * 

HITBOSO-ANTHRONE v. Anthoacene. 

NITBOSO-BENZENE ^C.Hj.NO. On distil- 
ling with steam, the product of the action of 
nitrosyl chloride on HgPh^, there is obtained a 
pungent green liquid, which yields aniline on 
reduction (Baeyer, B. 7, 1638). By oxiditing 
the di-oxim of quinone with alkaline K^FcCyg, 
there is obtained a golden-ydllow pp., probably 
di-nitroso-benzene OgH4(NO)2[l*4]* It yields p- j 
phenylene-diamine on reduction, and p-di-nitro- 
benzeno on warming with HNO^. Hydroxyl- 
amine hydrochloride converts it into quinone 
dioxim. 

NITBOSO - BENZYL - ALLYL - THIO - UREA 

PhC(NOH).NH.OS.NHC,H,. Formq^ by melting 
together ailyl thidcarbimide and benzamidoxim 
(Eooh, B. 24, 899). Fine needles. 

ISO-NITBOSO-BENZYIrAMINE v. Benz- 

BNYL-AMIDOZIM. 

V-HITBOSO-SllBENZYL-AiriLIKE 
OA(NO).N(CBtO,H4fr ^920]. Foiroed by 
adding amyl nitrite tif' a solution of di-benzyl- 
aniline in alcoholic HCl. Thin steel-blue plates, 
or small green crystals. V. sol. ether and CS^ 
m. soL alcohol. On reduction it gives n-di- 
benzyl-|)-phenylene diamine (Matzudaira, B, 20, 
1616). 

NITBOSO-BENZYL-KALONIO ACID 

0,H,.C(NO)(C02H)2. [120°]. Obtained from its 
ether, which is got from nitroso-malonic^ ether, 
NaOEt, and benzyl chloride (Conrad a. Bischoff, 
A. 204, 121 ; 209, 216). Plates. On fusion, or 
on boUing with water, it gives benzyl alcohol, 
CO„ and HOy.— K^A'^aq (dried at 100°). 

NITBOSO - BENZYL - lOLYL - THIO - BBE A 
PhC(NOH).NH.CS.NH.CJH4Me. [67^. Forihed 
by melting j>-tolyl-thio-carbimide ^th bena- 
i^doxim (Koch, B, 24, 897). 

NITBOSO - BETOBOnr C,H^O, U. 
0;H(N0)Me,(0H),[a;:l:4:8:6]. Obtained by th^ 
■ntion of nitrosyl sulphate SO,H(NO} on a solu- 


tion of betorcin (Stenhouse a. Groves, C. /. 87, 
404 ; Von Eostanecki, B, 19, 2828). Bed prisms 
(from HO Ac). 

p-NITBOSO-ISOBXJTYL-ANILINE 
C,H.(NO).NHCH2Pr. [94°]. Formed from iso- 
butyl-aniline, NaNOs, and HCl (Wacker, A. 243, 
297). Steel-blue crystals, v. sol. alcohol. Yields 
CgH^^NHjj.NHCHjPr on reduction. Boiling 
alkalis split it*ap into p-nitroso-phenol and iso- 
buty1#.min6. Further treatment with NaNO, 
and HCl yields CeH,(NO).N(NO)OH^. 

a-NlTBpSO-n-BTJTYBIC ACID 04H,N0. t.e. 
C2H,.C(N0H).C0,H. [161°]. Formed by the 

action of nitrous acid and NaOH upon ethyl- 
acetoacetio ether (Wleiigel, B, 16, 1067). Flat 
prisms.— AgA' : insoluble powder, 

jS-Nitroso-butyrio acid 

CH3.C(N0H).CH2.C02H. [140°]. Obtained from 
its ether, which is got by the action of hydroxyl- 
amine on acetoacctip ether (Westenberger, B, 16, 
2996). — AgA' : white pp. 

(afl)-Di-iBonitro80- butyric acid 04H3Na04 i.e. 
CH3.CIN0H).C(N0H).C02H. Obtained from its 
ethyl ether [140°] which is formed, together 
with the anhydride C„H,3N40, [133°], by the 
action of hydroxylamine on nitroso-acetoacetio 
I ether (Ceresole a. KOckert, B. 17, 821). The acid 
is crystalline aiill gives the salts BaA'. 2^aq and 
AgA'. The anhydride gives BaA''iaq and 
Ag.A''. 

NITBOSO-CABVACBeL 

C3H,(N0)(03H,)(CH,)(0H). [153°]. Yellowprisma^ 
(Patemo a. Canzoneri, B, 12, 888. Reduced by 
SnCl^ to amido-carvacrol [304°]. 

NITBOSO-CABVENE v. OABVOxm. 

NITBOSO- COMPOUNDS. Compounds con- 
taining nitrosyl NO. They are usually obtained 
by the action of nitrous acid. They may be 
divided into nitrosamines (q. v.) in which nitrosyl 
is attached to nitrogen, and nitroso- compounds 
proper in which nitrosyl is attached to carbon. 
Compounds in which nitrosyl* is attached to 
oxygen are called nitrites. Compounds contain- 
ing the divalent radicle oximidogen NOH are 
often called isonitroso- compounds, the group 
C:NOH being isomeAo, and often interchange- 
able, with the group CH.NO. The isonitroso- 
compounds may be obtained by the action of 
hydroxylamine on aldehydes, ketones, and 
ketonic compounds, and may thus be termed 
oximides, oximes, or oxims of , these ketonic 
bodies. Nitrous acid acting upon the group 
.CO.CH^. frequently converts itinto.CO.O(NOH).: 
the new body may be termed either a nitroso- 
derivative of the original ketone, or a mono- 
oxim«of the diketone .CO.CO. ; the latter termi- 
nology is that usually eAployed in this dic- 
tionary. Nitrous acid acting upon a secondary 
am’ine forms a nitrosamine ; with tertiary aro- 
matic amines and with phenols it yields nitroso- 
compounds, the nitrosyl taking up the para- 
position. When the p- position is occupied the 
nitrosyl can in some oases still enter the benzene 
nucleus in the o- position. The nitroao-phenols 

cfxims of the 

mono-quinonoB ^ iden- 

tical, and will be describ^ under the quinones. 
Some aromatic nitrosamines ore converted into 



the ieomerio ^nitroso* oomponnda by the aoiioii 
of aleohoUo HGl. 

HIT&OSO-GBEATININE w. CREATiNiNti. 

KITR0S0-0BE80L v, Oxim of Toluquinonb. 

EI-NITEOSO-CBESOBCIN 0-HMe(N0),(0H), 
or O8HMe(NO0jjO2[l:3:5:2:4]. Formed from 
oresorom and HNO- (Von Koataneoki, B, 20, 
8135)* PalO'green plates (containing aq^ Ex- 
plodes aboYe 160°. fij}. sol. wateA With HNO, 
it yields di-nitro-cresoroin [90°]. • 

DI-KITBOSO-CYMENE [72°]. 

Formed by oxidising the di-oxim -of thyrno- 
quinone with alkaline KjFeCy, (Kehrmann a 
Messinger, B, 23, 8660). Greenish-yellow pp., 
smelling like iodine. Alter one fusion it melts 
at l30°. 

NITBOSO-ETHYL-ACETONE is the<i3)-oxim 
of Methyl et hyl d iketonb {q. vX » 

NITBOSO-ETHYL-ANILINK OoH,-N,0 i.e. 
[4:l]0,H,(N0)(NHEt). [7^^]. Obtained by 

adding alcoholic HCl to an ethereal solution* of 
the nitrosamine of ethyl-aniline (F'ischer a. 
Hepp, B. 19, 2993). Green plates, y. sol. alco- 
hol. Yields 0«H,(NH.J(NHEt) (270°( on re^liic- 
tion. On heating with aqueous NaOH it is split 
up into nitroso-phenol and ethylamine. — B'HCl: 
needles, y. sol. water. 

Nitroso-di-ethyl-aniline [l:^C,H^(NO).NEt*. 
[84°]. Formed from di-ethyl-aniline and nitrons 
acid (Kopp, J5. 8, 621). Green prisms (from 
ether). Decomposed by boiling dilute NaOH 
into nitroso-phenol and diethylamine. Salts. — 
13'APtC4--By,. [118-6°] (Dafert, M. 4, 606). 
-B',4 [127°].-B',H,SO,.~B'2C«H,(NO,)3(OH). 
" B'jHCy. [171°] (Lippmann, Jlf.6,644). Orange 
crystals (from alcohol). 

NITBOSO-DI-ETHYL KETONE v. {ayOxim 
of Methyl ethyl diketonb. 

a-KITBOSO-ETHYL-PHENTL-AMINE 
0„H4(NH2).CH(N0).CH,. Formed by heating 
OoH^jNHJ.CH^NO with KOH, methyl alcohol, 
and Mel at 100"' (Gabriel a. Meyer, B, 14, 2339). 
Yellowish oil.— B'HCl: prisms. 

Acetyl derivative 
C,HdNHAc).GH(NO).CH3. [109°]. 

NITBOSO-ETHYL-o-TOtUIDINE 

[140°]. Green plates 


NlTROSO^METHYL-^NILINi!. 


i.e, C3H3Me(NO).NHEt. 

(Fischer, B, 19, 2994). 

NITBOSO-ETHYL-o-XYtIDINE 


o,Bn,.N,o 


t.c.C3H3{NO)Me,(NHEt)[l;2:3;4]. [124°]" Green 
crystals (Menton, X. 263,327).— B'HCl: needles. 
NITBOSO-JFOBMANILIDE V. Formio acid. 
a-NITBOSO-OLUTABIO ACID 
00,H.C(N0H).C^CH3.C0,H. [162°], 

Produced by boiling furazyl-propionio acid 

^^;O.CH.CH2 .CO.jB: potash^ the 

semi-nitrile * 0N.C(N0H).CH2.CH3.C0.JB[ [87°] 
being formed at the same time (Wolff, A, 260, 
112). Prisms. Yields amido-glutario acid on 
reduction. — BaA"lJaq : needles, y. si. sol. water. 
Amidoxifn 

C03H.CHa.0H2.C(N0H).C(N0H).NH2. [168°]. 

Formed by the action of nydroxylamine on the 
semi-nitrile [87°]. Needles, si. sol. water. 
NITBOSa-ODANIDINE v. Guanidine. ° 
NITBOSO-HEXOIO ETHEB 
OH,.0(NOH).OHEt.OO,Bt. Formed from ethyl* 
aeetoaoetio ether and nydroxylamine (Westen- 
berger, B. 16, 9997). Oil. 


6ir 

Nitroso-hexolc aeid CIH..O(NOH).CMe,.CO,n. 
[97°]. By the aotion of amyl nitrite and nitric 
acid ,on tri-methyl-ethylene ihere is formed a 
compound OMo,(ON02).0(^OH).OH, which 
when heated witl^ alcoholic KOy yields the nitrile 
CH,.C(NOH).CMo 2.CN [100°] (230°) which forms 
on saponification the oorr^pondin^jamide [164°] 
and acid [CV®] (Wallach, A, 2^8, 166). The acid 
is split up by heat into COj and the oxim of 
methyl isopropyl ketone. 

NITBOSO-INDOXYL v , i^-Isatin oxih. 
j NITBOSO-MALONIO ACID CH(NO)(CO.H), 
or C(N0H)(C02H)2. Oxim of mesoxalic a^id* 

^ * Formation,— -1, By treating barbituric acid 
with nitrp^s acid and warming the resulting 
Yiolnrio^oid with potash (Baeyer, A, 181, 292). 
2. From its ether, which is got bypassing nitrous 
fumes into sodinm-malonio ether (Conrad a. 
Bischoff, B. 13, 699; A, 209, 211).— 8. By the 
action of hydroxylaming on mesoxalic acid 
(Meyer a. Miiller, B*. 16, 608). , • = 

Needles. Decomposes at 126° 
with Yiolence.* At 40° its aqueous solution gives 
off CO2 and HCy. Sodium-amalgam reduce it 
to amido-malonio acid. * 

S al ts .— K^A" iaq.-PbA" aq.-AgA' laq. 

Ethyl ether Et»A". S.G. ^ 1*149. Oil. 

NITKOSO-MESITYL OXIDE 
CMejiCH.CO.CHiNOH. [102°], Prisms (Claison 
a. Manasse, ©. 22, 626). 

NITBOSO-METHYI-ACETONE v. Oxim of 
Di-methyl-diketone. 

NITBOSO-DI - METHYL-p-AMIDO-BENZOIC 
ACID Ool^(NOH)(NMe2).C02H. [224°]. Formed 
by the action of nitrous acid on 03H4(NMeJC0,H 
(Bischoff, B, 22, 342). Plates (from alcohol). 
Yields 0,H4(NMe2)C02H on reduction with SnCl, 
and HCl. Salta.— BH.OA. [178°-181°].— 
B'0,H2(N02),0H. [168°]. — B'HCl: slender 

needles. 

Methyl ether MeA'6|aq. [101°].— B'HCl. 
— B'CgH2(N0.j30n. Golden-yellow needles. 

NITBOSO - DI - METHYL - AMIDO - BENZO - 
PHENONE G,H,.CO.C«H2(NOH).NMOa. Oil 
(Bischoff, B. 22, 340). 

Nitroso-tetra-methyl-diamMo-benzophenone 
V, p. 263. 

iJ-NITBOSO-METHYL-ANILINE C^H^NjO i,e, 
C„H4(NO).NMeH. [118°]. Formed by adding alco- 
holic HGl to an ethereal solutioh of the nitrosamine 
C„Hft.NMe(NO) (Fischer Hepp, B. 19, 2991). 
Steel-blue prisms (from \'»ler). Decomposed by 
NaOHAqinto p-nitroso-phenol and mothylamine. 
Yields C3H4(NH2)(NMr!H) on reduction. Nitrous 
acid forms the nitrosamine CgHj(NO).NMe.NO 
[101°]. Nitric acid (S.G. 1*13) yields the nitro- 
compound 03H4(N05j).NMe.N0 [104°]. 

Nitroso-di-methyl-aniline C„H4(NO)NMe, or 

Mol. w. 160. [86®]. Fonnedby 

the aefion of nitrous acid on di-methyl-aniline 
hydroehlorfde (Baeyer a. Garo, B. 7, 963 ; 
Schraube, B. 8, 616 ; Wurster, B. 12, 623, 1826 ; 
Meldola, C. J. 39, 87). Green plates (from 
other). 

BcactioiM, — 1. Deduced by tin and HGlAq to 
C3H4(N^(NMe,J.— 2. Resolved by boiling alkali 
into nitroso-phenol and dimethylgmine. • — 

8. KjFeCya oxidises it ‘ 


A, Alcoholic jpotash forms 
6. HClAq at 106° yields 
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0,H4Cl2(KH,)(NMej,) and OAC33(N39J, (Mdhlan, 
B. 1U» 2010). --6. PhmyUh^draMine acetate 
yields GhHijN^O [108°]. Tms base is also 
formed by the actibn of diazobenzene on niiroso- 
dimethylaniline (0. Fischer, B. 21, 2610; 22, 
623). Phenyl-methyl-hydrazine yields the com- 
pound [1412]. 

Salta.~B'HC;: yellow needles# 

— 2aq. — B'HaC^O — B'^^FoCya — 
B^H«FeCy« 2Uq.-B',AgNO,.— B',HCy. [222°]. 
(Lippmann arFIeissner, Af. 6, 537). 

Combinations.— B'J,. [116°] (Dafert, M. 
4, 606).-B',Ia. [124°],-B'^hNH2: steel-blue* 

crystals. — B'.p^H,.C,H,Me [1:4]. — B'.^hOHf — 
B'C^Hj : dark-green crystals. — B'jHCyC^. — 
B^,HCy0JI.N02.~ ^ e 

B'^CyC,H,.-(B',HCy),(PhN,)^ 

NITBOSO-HETHTL-OXINDOLE n. Oxim of 
Msthyl-isatin. 

NITEOSO.METH'SE.-o.TOLUlBIBE 

OAMefUOJfNHMe) [1:6:2]/ [161°]. Formed 

by the action of IlCl on the isomeric nitres- 
amine C,iH4Me(NMe.NO) ^Kock,*.4. 243 , 308 ). 
Crdqp plates. Split up byjboiling NaOIlAq into 
nitros(J-o-cresol and methylamine. KMnO, oxi- 
dises it to nitro-methyl-o-toluidine. — B'K^Gl^aq. 
[110°]. Yellow cubes. 

Kitroeo-di-methyl-m-toluidine 
O.H,Me(NO)NMe, [1:2:5]. [92°]. Formed by 

the action of nitrous acid on •di-methyl-w- 
toluidine (Wurster a. Riedel, B. 12, 1796 ; 13, 
126). Light-green needles. Decomposed by 
boiling NaOHAq into NMeJFI and the oxim of 
»»i-toluquinone.— BUCl.— B'^H^FeCygaq. — 
B'J9[,FeOy*2aq: yellow needles. 

Jl ITB080-METHYL-0-XYLIDINB 
C;B[2Me,(N0)(NHMe) [1:2:6:3]. [161°]. Green 

needles, si. sou water (Menton, A. 263, 323). — 
B^Cl : crystalline meal. 

KITEOSO-NAPHTHALENB C,oH,(NO). [89°]. 
Formed from Hg(0,oH,)2 and NOBr in CS, 
(Baeyer, B. 7, 1639 ; 8, 616). Yellow crystals. 

Dl-nltroso-naphthalene CigHB(NO)2 [1:4]. 
Formed by the action of alkaline KaFeCy, on the 
dioxim of (o) -naphthoquinone (Nietzki a. Guiter- 
mann, B. 43^. Pale-yellow pBwder, explo- 
ding at 12(P. Insol. water and alcohol. 

Bi-nitroso-naphthalene OjgHJNO), [1:2]. 
[126°]. Formed from (;8)-naphthoquinone dioxim 
and K,FeCy. (Lefkckart, B. 19, 174). Needles, 
m. sol. alcohol. 

NlTBOSO-NAFHfj^OL^. Oxim of Naphtho- 
quinone. 

NITB080-(8)-N APHTHOL SXTLPHONIC ACID 
C,;B[,(N0)(0H)S03H or C,gH,(N0H)0(S03H) 
[1:2:3] or [1:3:2]. Formed from ammonium ()3)- 
naphthol sulphonatc, NaNO^jand^Cl (Meldola, 
C. JT. 39, 41). Very soluble orange crystals. Its 
solution gives with phenol in HOAo a blue colour, 
becoming red on dilution, and with diphlnyl- 
amine a blue colour, remaining blue on Elution. 
Tin and HGl reduce it to the amido- geid. — 
BaA',aq: orange needles.— BaCioHjNSO;,2aq: 
green needles. — Ag(NH,)A". — (NH aq ; 
green. — MgA^'Saq : orange.— ZnA"8aq.—PbA"aq. 

An isomeric aold, obtained by reducing benz- 
ene-azo-(/3)>naphthoi sulphonio acid with aque- 
ous ammomum sulphide, crystallises In sparingly 
soluble grey needles (Griess, B. 14, 2042). 

_ Hint080-DL(a).KAFHTHTL.AXINE 

Form^ troiL 


and alcoholic HCl (Fisobei a, 
Hepp, B. 20, 1248 ; Wacker, A, 243, 301). Dark- 
red neqdlos. With boiling dilute H2SO4 it yields 
the mono-oxim of ^-naphthoquinone and 
(a)-naphthylamine.— B'HCl : green nee^es. 

Nitroso-(i6)-napht]xylamiiie 
0,gH,(N0)NH3[l:2]. [152°]. Formed by heat- 
ing the (o)-cxim of (3) -naphthoquinone with 
NH^Cfand N^,OAo (Ilmski, B. 17, 391 ; Harden, 

A. 255t 150). Dark-greeui needles (from dilute 
alcohol. Yields naphthylene o-diamino on reduc- 
tion and the di-oxim of (jS) -naphthoquinone on 
treatment t with hydroxylamine. — B'HCL — 
B^^J*tClg.— B'HaSO^ aq. 

(a) . NITE080 - (j8) - NAPHTHYL-ETHYL- 
AMINE C,gHg(NO).NHEt. [121°]. Formed by the 
action of alcoholic HCl at 6° on the nitrosamino 
0,oH,.Nfi’t(NO), and also by the action of ethyl- 
amine on Ihe (a)-oxim of (jS)-naphtlioquinone 
(Fischer a. Hepp, B. 20, 2471 ; 21, 686). Green 
crystals. Yields’ '’a crystalline nitrosamine 
Oi^HjiNjiO^, decomposing at 105°. 

(a^Nitroso-(a)-naphthyl-ethyl-amlno 
C,.^,2N,0 i.e. C,oH4(NO)NIlEt[l:4J. [133°]. 
Forftied in like manner (Kock, A.*243, 310). 
Brown pp. Reduced by stannous chloride to 
C,oH4(Nn..)(NHEt). Yields othylamino and 
C,oHg(NOH)0 when boiled with NaOHAq.— 
B'HCL — Picrate [174°]. — 

CigHijN-PaNa : white spangles, v. sol. water. 

Tetrahydride 

[119°]. Formed from the isomeric nitrosamine 
and alcoholic TICl (Bamberger a. Helwig, B. 22, 
1314). Needles. — B'll Cl: golden crystals. Nitroso- 
naphthyl-di-ethyl-amine C„H,(NO).NEt.^ [166°]. 
Formed by adding NaNOg to a well-cooled solu- 
tion of the base (B. E. Smith, 0. J. 41, 182). 
Reddish -golden scales. Gives a blue colour with 
H,SO,. 

NITEOSO-NITRATES v . Nitrosates. 
NITEOSO-NITEO-ANTHEONE C^H^NA. 
[263°]. Formed by the actioi. of alkalis on 
‘hydro-anthracene nitrite’ (Liebormann, B. 14, 
467; c/. vol. i. p. 277). 

NITROSO-NITRO-BITTANE C^H.N^O, i.e, 
CH3.C(N0)(N02).02lft. Pseiulobutylnitrole. [68'^]. 
Formed by the action of KOILKNO.^, and dilute 
H.,SO, on /5-nitro-butano (Meyer a. Locher, A, 
180, 136) and of NO* on CH,.C(NOH).C3H3 
(Scholl, B. 21, 608). White prisms (from chlo- 
roform), yields a blue liquid on , fusion. Insol. 
water and alkalis. 

The isomeric Pr.OH(NO)(NO,) and 
PrCH(NO)(NO*) are oils (Demole, B. 7, 790; 
Zublin, B. 10, 2084). ^ 

NITEOSO-NITEO.PENTANEEt3C(NO)(NO.J. 
[63°]. Formed from Et*G:N OH and N^O* (SohoU, 

B. 21, 609). 

'niTROSO-NITRO-PROPANE CANA i.e. 
CH,.C(N0)(N0*).CH3. [76°]. Formed from 

acetoxim and NA (Scholl, B. 21, 608). The 
isomeric compound GH,.CH*.CH(N0)N03 or 
CH,.CH3.C(N0H).N0, molts at 60° (Meyer, A. 
176. 114). 

• NITROSO-NITBO-RESORCIN C,H,NA 
0A(0H)(N05,)0(N0H) [l!2:8:4]. Formed from 
nitrb- resorcin [86°] ana nitrous acid (De la Harpe 
a.Reyeidin,B.21,1406). Brown needleSyQot meL 
tod at 200°, expires al a higher temperature. 
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irrniOSO.OECIirO,H*Me(NO)(OH)^ Fomed 
from oroin, NaOHAq, and amyl nitrite (Er&mer, 
B, 17, 188d). Dark-red prisms. Whem heated 
with oroin and H^SO. it gives the dyestuff 

Di.nitroBo-orcinO„HMe(NO),(OH).,[l:2:4:3:6]. 
Formed by adding II^SO^ containing N2O3 to a 
solution of orcin (Stcnhouse a. Groves, J. 31, 
644). Yellow prisms. Blackens about 140° 
without melting. Afcoholio hydroxylam^e hy- 
drochloride at 100° yields OuHMe(NOH)4, whence 
AO2O forms O^HMelNjO), [47°j (Goldschmidt, 

20, 1007). The compound 0«HMo(KOH)^ yields, 
on oxidation by potassium ferricyanide, the pro- 
duct CJIMe(NO)4 crystallising in pale- 

yellow needles. 

NITROSO - OXANTHRANOL 
Formed by boiling ‘hydro-anthracene nitrite* 
with alkalis (Liebermann, B. 14, ‘FZl). Orange 
flakes, sol. alkalis. 

NrtROSO-OXINDOLE ??. Tratin oxim. , 

NITROSO-OXY-METHYL-QUINOLINES 
04H3N:C4HMe(N0)(0H). Tlie followii<g crys- 
talline compounds have been obtained by the 
action of nitrous acid on the oxy-methyl-quin- 
olines (Noolting a. Trautmann, B. 23, 3665) : — 
{B. 3)-nitroso-(S.4)-oxy-(7?.l)-methyl-qninoline; 
(B.lj-nitroso-(il.4)-oxy-/B.2)-|nethyl-qiunoline; 
(B.4)-nitroso-fB.l)-oxy-(D.2)-methyl-qiiinoline; 
(B.l)-nitroso-(B.4)-oxy-(B.3)-methyl-quinoline; 
and {B. 2)-nitroso-(B, l)-oxy-(B.4)-methyl-quin- 
oline. Friedlander and Muller (C. 20, 2011) 
have obtained in like manner {Py. l,3)-nitro80- 
oxy-{Py. 4) -methyl -quinoline crystallising in red 
needles. 

NITROSO-OXY-DI-PHENYL-AMINE 
C«H3(NO)(OH).NHPh [4:3:1]. Formed from 
C«H4(OH).NPh(NO) and alcoholic HCl (Kohler, 
B. 21, 909). Bed needles, m. sol. alcohol. 

NITB0S0-(B.4)-0XY-QTJIN0LINE 
0,H5(N0)(0H)N. Formed from o-oxy-quinoline 
and nitrous acid (Lippmann a. Fleissncr, M. 10, 
794). Yellow* needles. The isomeric nitroso- 
(B. 2)-oxy-quinoline crystallises from IIOAc in 
golden needles (Matheus, B. 21, 1880). 

{Py. 2)-Nitroso-(Py. 1,3) di-oxy -quinoline 

^*^<<*1? Icjonf ^ • [“a”]. Formed by the 

action of nitrous acid on (Py.l,3)-di-oxy-qnin- 
oline (oKycarbostyril (Baeyer a, Ilomolka, B. 
16, 2216). Orange prisms. Decomposed by cono. 
HClAq into^isatin and hydroxylamine. SnCl, 
yields tri-oxy-quinolino. 

NITROSO-FHER OL v. Mono- oxiin of Quinone. 

KITROSO-PHENYL-ACETIC ACID v, Oxim 

of PlIENTL-GLTOXYIil^ ACII). 

p-NITROSO-DI-PHENYL-AMlNE , 
CaH4(NO).NPhH. •[143°]. Formed from di- 
phenyl-nitrosamine and alcoholic HCI (0. Fischer 
a. Hepp, B. 19, 2991 ; 21, 677, 2614). Green 
lates (from benzene). With phenyl -hydrazine 
ydroohloride it yields a compound 
[112°], Free phenyl -hydrazine in ether yields 
amido-diphenylamine [76°] and C2JI.„N ,0 [173°]. 
»-Bromo-anilino yields OadH^sBr^N, [243°]. Tin 
and HOI /educe it to C,U,{m,)mVhU) [66°] 
(Ikuta, A. 243, 274). Aqueous KaOH yfblda 
aniline and quinone-ozim. — BUCl: bronze tables 
or needles. 

Ae$tyl derivative [97^], Red prisms. • 

Z^tffO«om»»eOA{NO).NPb(NO). [98°}. 


KlTROSO-PHSin|X-BEirZTL.THXO.irBSA 
PhC(NOH).NH.OS;NHPh. [1721. Crystals (from 
alcqjbol) (Koch, B. 24, 894). 

NITROSO.PHENYI.(a).lfAPHTHYl.AllIHE 

C,uH6(N0).NHPji. [160°]. Formed from phenyl- 
naphthyl-nitrosamineand alcoholic HCl (Fischer 
a. Hepp, B. 20, 1247). l^-ownish-yellow crystals. 
Yields 0,oHa(NHj,).NHPh 01^ reduction. Boih'ng 
dilute H^SO, splits it up into aniline and quinone 
oxim. — B'HCl : green plates. 

TRI-NITROSO-PHLOROaLFCIN 
C«(N0)3(0H),. Prepared by the action of KNO« 
and HOAo on phloroglucin (Bencdikt, B. 11, 
1374). Needles, sol. water and alcohol. — KgA"' : 
needles, exploding above 130°, 

TPi-AlTROSO-PROPANE «. Oxim of Dr- 

NlXnOSO -ACETONE. 

NITROSO-PROPIONIC ACID v. Oxim of 
Pyruvic acid. 

NITROSO-PROPYL-ANILINE C„H,jNaO t.e. 
CaH^(NO).NPrH. *[69°]. Formed from the isi* 
meric CjIIj.NPrtNO) and alcoholic HCl (Wackor, 
A. 243, 291).* Steel-blue needles, v. sol. alcohol. 
Yields CaH^(NH.^)^Prn on reduction/ and 
quinone-oxim andHPrll.^on boiling with alkalis. 
NaNO* and HCl yield CfllI,(NO).NPr(NO) [69°J. 

Nitroso - di - propyl - aniline C„H^(NO).NPrjj. 
[42°]. Formed from di -propyl -aniline (241°) and 
IINO, (Maudl, M. 7, 99). Green trimetric crys- 
tals, a:b:c ^•676:1: *277. Yields quinonc-oxim and 
dipropylamine on warming with potash. HCy 
forms GJIj-N^O... [140°]. 

NITROSb-PROPYL-CRESOL G,oH„NO, i.e. 
C^H^MePrJN 0) (OH) . Oymoquinone oxim [140°] 
is formed from propyl-crcsol, ENO„ and 
HOAo (Mazzara, O. 12, 167). The isomeric 
C.H,MePr(NO)(OU) melts at 167°. 

NITR0S0-R380RCIN C«H,(NO)jrOH), [4:3:1]. 
Oxy-quinoneoxim. Formed fromCgH4(OH)(ONa) 
and amyl nitrite (F^vre, Bl. [2] 39, 685 ; C. B. 
96, 790). Golden crystals (containing aq), turn- 
ing brown at 112°. Its solution is turned deep 
green by a ferrous salt. BnCl, reduces it to 
amido -resorcin. yields nitroresoroin (Ulzer, 
M. 9, J128).— NH,A' 2aq.— KA* aq. -NaA'.— 
AgA* : brown needles. • 

Methyl ether MeA* (Aronheim, B. 12, 80). 

Ethyl ether Yellow flakes. 

Di-nitroso-resorcin C„H.(NO)a(OH)3[4:2:8;l]. 
Formed by the action of nifrous acid on resorcin 
(Fitz, B. 8, 631 L Ko^anecki, B. 22, 1846). 
Yellowish plates (containing aq). Explodes at 
116°. Forms coloured lakes. Yields di-amido- 
resorcin on reduction.— NH^A'. — NaA': dark- 
greon powder. 

NITROSO-RESORCIN DISULPHONIC ACID. 
The salt C/l.,(NO)(OH)(OK)SO,K js formed by 
the action of KNO.^ and HOAo on potassium re- 
I s^roin disulphonio acid (XJlzer, M, 9, 1127). It 
forms violet crystals. 

friTROSO-SDCCINIC ACID CANO, 
CO.je.CH.^C(NOH).COA Obtained flfom iti 
mono-ethyl ether, which is got by allowing di- 
nitroBo-succino-succinic ether to stand with water 
(Ebert, A. 229, 65). Crystals, decomposing ^ 
H)wl26°-CaA"4^q. * 

Mono-ethyl ether EIHA*'. ni«^ 
NHjEtA*'.— CaEt4A",2aq.— CaOANO,2iq.- 
BaO,H,NO, aq.— Zn(EtA3--*AgEtA" 

An isomeric ether EtHA^ [64*7T is obtained 
by the action of NaOEt on the oxim of oxalacetic 
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fiber (Piutti, C. O. 1888, 1400; 1890, 988; 
Hantzsch, B, 23, 11). 

Di-ethyl Oil. Identioal mth 

the ozim of ozalacevtio ether. 

Di-nitroflo-sucoinio acid 
C0,H.C(N0H).C(N0H).C0J3. [180^. Formed 
from carboxy-tartronio ,aoid and hydroxylamine 
(MiUler, J5. 10^2985). ‘'Prisms.— explo- 
sive pp. '' 

NITSOSOSULPHATES and NITHOSO- 
SULFHUBIO ACIDS v. SuLrnATES and Sul- 
PBUBio ACID in vol. iv. 

KITROSO-THIOOLYCOLLIC ACID 
HS.C(N0H).C02H. Formed by boiling nitroso- 
thiohydantoln with baryta-water (Maly a. An- 
dreasch, M, 1, 168; B. 13, 001). Ciy^tala, v. 
lol. ether. Gives a blue colour with FeCl,. De- 
composed by boiling water or alcohol into CO^, 
hydrogen sulphocyanide, and H^O. — BaA" aq. 

NITEOSO - THIOHYDANTOiN C,H,N,OS. 
Formed from thiohydantoin ‘and HNO, (Maly, 
B. 12, 067). t)rystalline powder, si. sol. water. 

NITEOSO. THYMOL v. OxinC of Thymo- 
QUINd^m. 

DI - iriTEOSO . TOLTTENE OAMerNO), 
[6:8:2orl]. [o. 144°]. Formed by oxidising tolu- 
quinone dioxim with K,FeCya (Nietzki, J5. 21, 
432 ; Mehne, B. 21, 734). Amorphous insoluble 
powder, volatile with steam. Gasified on fusion. 
Reconverted by hydroxylamine into toluquinone 
dioxim. 

NITEOSO-o-TOLTTIDINE O^H^N^O t.c. 
0,H,Me(NO)(NHj) [1:5:2]. [116°]. Formed by 
heatingtoluquinone mono-oxim (nitroso-o-cresol, 
with acetate and chloride of ammonium (Mehno) 
B, 21, 731). Small green needles with blue 
reflex. Yields NH, and nitjjoso-o-cresol on 
heating with aqueous NaOH. Hydroxylamine 
yields toluquinone dioxim. 

Nitroso-m-toluidine 

OAMe(NO)(NH,) [1:2:5]. [1780]. Formed in 

like manner from nitroso-m-cresol. Resembles 
its isomeride and yields the same dioxim on treat- 
ment with hydroxylamine. 

a-NITEOSO-YATJIEIO ACID is tifo Oxim of 

PBOFTL-OLTOiYLZO ACID. 

Y-Hitro80-valerio add 

CH,.C(NOH).CH^CHrCOaH. Oxim of acetyl- 
propionic add, [96^]. Formed from /3-acetyl- 
propionio acid (levulio acid) and hydroxylamine 
(Miillcr, J5. 10, 1617). •■'Prisuis. Yields levulio 
acid on treatment with tin and HCl. H.^SO, at 
100° forms methyl-succinimide (Brcdt, A, 251, 
816 ; c/. Rischbieth, B, 20, 2671).— BaA',2aq.— 
AgA' : white pp. 

Ethyl ether EtA'. Oil. 

73.Di-nitiOBO-valerio acid 
CH(NOH).C(NOH).CH,.OH.,.COJi. [136^. 
Formed from glyoxyl-propionio acid and Hjr- 
droxylamine (Wolff, A. 260, 93). Prisms. Con- 
verted by oono. H,80, at 70° into furaao^l-ptt5pi- 

onlo add ^><N:oSH3.CH,.COaH* 

BaA'.Saq: thin needles. 

NITEOSO-XYLENOL^ v.^ Oxim of Xylo- 

OUntOKH. * 

ISO-NITEO-STEAEIC ACID C„H„(NO,)02. 
Formed by boilic^g stearic acid (100 g.) witX 
HOAo (1600 0.0.) and HNO, (960 g. of S.G. 1-48) 
flHT four days (Olaus, J,pr, [2] 48, 161). Yellowisn 


butteiy mass, ▼. sol. ether and alcohol, InsoL 
water and ligroln. Yields stearic add on reduc- 
tion. It is therefore not a true nitro- compound. 
— K,A^— K^"KHCO,.-Na;,A''; granular mass, 
insol. ether.— SrA''. — CuA^ — CuA^'; light-green. 
NITEO-STEYCHNINE v, Stbyohnikb. 
NITEO-STYEENE. The o, m, and p- iso- 
merides C^4(NO.J.CH:CH2, melting at 14°, — 6°, 
and 29°“ respectively, are formed by boiling the 
acids 0,H4(N0.j.CHBr.CH COgH with aqueous 
Na^CO^ (Einhorn, B, 16, 2213 ; Prausnitz, B, 17, 
597 ; Basler, B. 16, 8005). The corresponding 
dibromides GgH4(NO).^C^r.CII^r melt at 62°, 
79°, and 73° respectively. 

M-Nitro-styrene OeH,.CH:CH.N02. [88°]- 
(250°-260°). Formed by heating benzoic aide- 
nyde with nitro-methane and ZnCl, for 8 hours 
at 160° (Priebs, A, 226, 819). Formed also by 
boiling styres.'e with HNO, (Simon, A, 81, 269 ; 
Blyth a. Hofmann, A, 63, 297). Yellow crystals, 
yielding benzoic add on oxidation. When 
freshly prepared it is soluble in NaOHAq, but 
the solution slowly decomposes, yielding benzoic 
aldehyde and resin. Diluted H^SO, yields 
benzoic aldehyde, hydroxylamine, and CO. 
Cone. HClAq yields hydroxylamine and 
PhCHCLCO^H [78°]. 

ctfo-Di-nitro-styrene 08H4fN02).CH:CH(N0.^). 
[107°]. Formed, together with the wp-isomeride, 
by nitration of w-nitro-styrene (Priebs). Yellow 
needles (from alcohol). 

wp-Di-nitro-styrene. ]^199°]. Formed as 
above, and also by the action of HNO, and 
H2SO4 on p-nitro-cinnamic acid at 0° (Fried- 
lander a. Miihly, A, 229,224; B. 16, 861). Yellow 
crystals, sol. KOHAq. Dilute H^SO, decomposes 
it into p-nitro-benzoic aldehyde, hydroxylamine, 
and CO. 

w?»-Di-nitro-8tyrene. [122°]. Formed from 
m-nitro-cinnamio acid, HNO„ and H^SO. at 0° 
(Friedliinder a. Lazarus, A, 229, 233). Yellowish 
plates (from water). Cone. H^SO, at 100° gives 
CO and m-nitro-benzaldoxim. 

o-NITRO-STYEYL-ACEOLElN 0„H,NO, i.e, 
C,H4(N0,).CH:0H.CH:CH.CH0. [163°]. Formed 
from o-nitro-cinnamio aldehyde, aldehyde, and 
very dilute NaOH (Einhorn, B. 17, 2026). Pale- 
yellow crystals (from dilute alcohol). 

o-NITEO-STYEYL-ACEYlIC ACID 
0 «H 4 (N 02 ).CH:CH.CH:CH.C 02 H.[ 218 °].Formed 
from o-nitro-cinnamio alde^dt, Ao,0, and 
sodium acetate, and obtained also by oxidising 
C„H4(N02).C4H4.C0.CH, with aqueous NaOCl 
(Diehl a. Einhorn, B. 18, 2331). Slender felted 
needles, v. sol. hot alcohol. 

o-NITEO-STYEYL-GLYCXYLIC ACID 
0.H,(N02).CH:CH.C0.C02H.^ [136°]. Formed 
from o-nitro-benzoic aldehyde, pyruvic acid, and 
HClAq (Baeyer a. Drewson, B. 16, 2862). Orya- 
tbls. Converted by alkalis into indigo. 

DI-m-NITEO-DI-STYEYL KETONE. [282°]. 
Sparingly soluble flakes (Von Miller a. Rohde, 

B. 22, 1838). 

! o-NITEO-STYEYL METHYL KETONE 
O,H4(NO2).OH:CH.CO.0Hg. [60°]. Formed,to- 
getker with the p- isomeride [110°], by nitration 
of styryl methyl ketone (Baeyer a. Drewson, B. 
15, 2858 ; 16, 1953). Formed also by boiling 
NOA.OH(OH).CHj,.OO.OH, with Ao^O, or 
No3.0H:OH.CO.OHrCX>.OHg with dilute 
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BsSOi (Fischer a. Euzel, B. 16, 35). Long 
needles, sol. alcohol. 

m.HITEO.STYBYI.QTriFOtINE OpH.^NA 
O.H4:OAN.OH:OH.OA(N02). C132°]. 
Formed by heating methyl-quinoline (lepidine) 
with wi-nitro-benzoic aldehyde and EHSO^ at 
160® (Heymann a. KOnigs, B. 21, 1429). Needles 
(from alcohol). 

An isomeride [139°] is formed from (By. 3). 
methyl-quinoline and m-nitro-beazoio aldehyde 
(Wallach, 2?. 16, 2009 f Wartanian, B. 23, 

It gives the crystalline salts B'HOl. — B'HNO,. — 
B'OA(NOJ,OH.-B'APtCl. liaq. 

l>-Nitro-8tyryl-quiaoline. [105°]? Formed 
from (Py. 3) -methyl-quinoline and p-nitro- 
bonzoic aldehyde (Bulach, J5. 20, 2047 ; 22, 2S5). 
Needles. Yields a dibromide C,,II,^N^O.^Br2 
[276°] which turns brown at 230°. ^ 

NITRO-DI-BTYRYL-DI-VINYL-EETONE v. 

NiTKO-PHBNYL-BUTINYL PHENYL-BOTIl?YL KETONE. 

NlTEO-o-SULPHO-BENZOIC ACID CjH^NSO, 
t.e. 0A(N02)(S9«H)(C02Hf [4:2:1]. [110/]. 

Formed oy oxidising nitro-toluene sulphonio 
acid (Hart, Am. 1, 350 ; Hedrick, Am. Of 411 ; 
Eastle, Anx 11, 177). White needles (from hot 
water).— KHA"aq : long needles.— KaA'^—Ba A". 

Chloride OA(N02)(S02C1)(COC1). [60°]. 

Amide 0,H3(N02)(S0.,NH2)(00aH). [172°]. 
Formed by oxidising p-nitro-tc4uene sulphonio 
amide with KsFeCya or alkaline EMnO, (Noyes, 
Am. 8, 171 ; 11, 161). Small granules (from hot 
water), melting at 177°^when slowly heated, but 
at 172° when quickly noated. Changes slowly 
when kept at 180° into the anhydride 

O.H,(NO,)<|^»>NH[209‘']whioh yields thesalts 

KO,H,N,SO.. S. -96 at 18-6®, Ba(C,H,N,SO,)j 8aq, 
and AgCjHjNjSOj. The free amio acid yields 
the salts BalO^HjNjSOJa AgOjHftNjSO, ^aq, 
and Ag^O^H^N^SO, aq. 

Nitro-m-sulphobenzoio acid 
C,H,(NOJ(SO,H)(C02H) [a;:3:l]. Formed by ni- 
trating w-sulphobenzoio acid (Limpricht a. 
Uslar, A, 106, *27). Crystalline.— BaA" 3aq. — 
BaA'' l^aq.— BaH^A^', 4aq : radiating prisms. 

Kitro-p-sulphobenzoic acid 
0„H3(N0.J(S0,H)(C02H) r2:4:l]. Formed by 
oxidising (2, 1, 4)-nitro-tmuene sulphonic acid 
(Hart,ilm. 1, 362).- KHA".—BaA"2aq: granules. 

Nitro-p-sulphobenzoio acid 
C.H,(N02)(S0,H)(C0.2H) [3:4:1]. [181°]. Formed 
by nitrating p-sulphobenzoio acid (Hart, Am. 1, 
842 ; Remsen, 178, 288). Prisms.— KHA"liaq. 
— BaA'Uaq. — BaH^A^daq. — CaA"6aq. — 
CuA'' 5aq : bluish-green crystals. 

NITEO-SULPHO-TOLUIO ACID CsH,NSO,t.e. 
0AMe(N02)(S03H)(fK)2H) [1:6:4:8]. Formed by 
cxidation of nitro-m-zylene-sulphonio t acid 
C.H,Me2(N02)(S0,Hf [1:8:6:4] with EMnO, 
(Limpricht, B. 18, 2191).'~A'E Jaq: fine white 
silky needles. 

NITBO-SULPHYDBO-CINKAMIO ACID 

CA{NO,).CH:C(SH).C02H. [240°]. Formed 
from 02H4.0H:0(SH).CO.SCN, nitric acid, and 
H.BO4 (Bondz^ui, M. 8, 865). Crystals (from 
alcohol).— BaA'2 : long needles. 

iril&0.(b.8DLFHyDB0-CINKAU0YL SDL- 
PHOOYA^B 04 H 4 (NO,).OH:C(SH).CO.SON. 
The 0 - compound [189^ is formed, together with 
thep- denvatire P61°J by nitrating sulphydro- 
cinnamoyl salphoeyanide. These bodies may 


also bo got from thioglyooUjl snlphocyanide and 
the corresponding nitro - benzoic aldehyde 
(Bondzynski, M. 8, 355). Both are crystalline. 

NETBO-SULPHYDBO-METkYL-IMIDAZOLE. 
Methyl d erioa five C,H 2 Mo(NO.JSMo. [86°J. 

Formed from dilute 

HNOj (Wohl a. Marckwald^H. 22, 1^58). Yellow 
needles, si. Isol. cold water. — R' H.,PtClfl. [197°]. 

NITBO-SULPHYDBO-PHENYL-IMIDAZOLK. 
Methyl derivative C3HN2Ph(NOa)(SMe). 
J[116°]. Formed from NPh<^^^*^^^N and 

dilute HNO., (Wohl a. Marckvvald, B. 22, 1.357). 

*NITB0SYL BROMIDE, CHLORIDE, and SDL- 
P E.K't'Ev^yilrogcn oxtjbrontides and oxychtoridea^ 
p. 669 ; fend Nilro-sulphonic acid, vol. iv. p. 601. 

NITRO-TEREPHTOALIC ACID C3H3NO3 i.c. 
C3H3(N02)(C0,H)2[2:4:1]. [270°]. Formed by 

nitrating tcrcphthalic acid (De la Bue a. Muller, 
A. 121, 90 ; Burkhardt, BflO, 145). Crystalline. 
— Ag.A" : powder (Skraup, M. 7, 148)« « 

Methyl ether Me., A". [70°J. Prisms 

(Ahrens, B. lif, 1636). 

Amide C3H,(NO,)(CONH2).2. Prisms./ 
NITRO-TEREPHTHALIC ALDEHYDE 
0 ,jH 3(N02)(CH0)2. [86°]. Formed from tereph- 
thalio aldehyde, KNO,, and H2SO4 at 110° (Low, 
A. 231, 364). Large needles (by sublimation). 
With acetone and NaOH at 60° it gives the 
indigo-reacti6n. 

NITRO-THIEBTOL CASINO.,) (OH). [116°]. 
Formed by treating a dilute H2SO4 solution of 
amido-thiophene with nitrous acid and boiling 
for some time. Colourless needles. Sol. water 
and ether. Dissolves in alkalis with a yellow 
coleur (Stadler, B. 18, 2319). 

NITR0-(a)-THIENYL-aLY0XYLIC ACID 
C4H2(N02)S.C0.C6.;H. [92°]. Formed by oxida- 
tion of nitro-thienyl methyl ketone [123°] (Peter, 
H. 18, 541). Crystals. 

NITB0.(a).THIENYL METHYL EETOHE 
C4H2(N02)S.C0.CH3. Two isomerides [86°] and 
[123°] are formed by nitrating (a) -thienyl methyl 
ketone with fuming HNO, at -8° (Peter, B. 17, 
2646 ; 18, 641). They both yield the same di- 
nitro-thien^ methyl ketone [iW°]. , 
m-NITBO-THlOBENZOIC ALDEHYDE 
(03H4(N02).CHS)* ? A grey powder formed by 
passing H^S into an alcoholic solution of m*nitro< 
benzoic aldehyde (Bertagninit A. 79, 269). InsoL 
ordinary solvents. ^ 

nitro-thionyl-afIlihe 

C„H,(N02).N(S0). Formed from nitro-aniline 
and thionyl chloride (Michaelis a. Hiimme, B. 
24, 756). The m- compound melts at 63*5° ; the 
»- isomeride at 70°. Decomposed by hot water. 

NITBO-THIOPHENE C4H3(N0^S. [44°]. 

(225° cor.). Prepared by passing air charged 
with thiophene vapour through fuming HNO, 
(Meyer a. Stadler, B. 17, 2648 ; 18, 583). Pale* 
yello^ monoclinio prisms. 

Di^nilrb-thiophene [62°]. 

(290°). Formed, together with the isomeride 
[78°], by further nitration of nitro-thiophene 
(Meyer a. Stadler, B. 17, 2648, 2779 ; 18, 680, 
1778). Yq)low mondolinio plates, m. soL water. 
Converted by repeated steam-distillation ifito 
the isomeride [78°]. A drop of EOHAq added 
to the alobhoUo solution giveiT a splendid red 
I colour, dMtroyed by ezeesaof EOH. Forms th^ 




double compounds 04H|{N0JsB0,,H« [50^ and 
OA(NOJ,SO,,H„ [162^. 

Dirnitro-tblophene [78^]. Formed as above. 
Fellow needles, volatile with steam. , 
FITBO-THIOPHENE SULPHONIO ACID 
C,H2(N0,)(S0,H)S. Formed Jtrom nitro-thio- 
phene and fuming H2SO4 (Stadler, JB. 18, 534). 
White hygros^pio crystals.'— AgA'. 

Chloride^ Oil. ^ 

Amide 0,H,(N0,)S(S0,NHJ. [173^. 
NITBO.(a).THIOPHENIC ACID 04H,NS04i.e. 
C4H,S(NOJ(CO,n). [146®]. Formed from (a), 
thiophenic acid and cone. HNO, at 50® (Rdmer, 
B, 20, 116). Needles, slowly changed by water 
into a'variety melting at about 125®. A litiile 
NaOH colours its alcoholic solution^jmagenta. 
CuAV — AgA': needles. *’ <■ 

Ethyl ether [71®]. 

HirBO-THYMOL C.H2Me(C,H,)(NOJ(OH). 
[140®]. Formed by oxidation of nitroso-thymol 
(B. Schiff, J3. 8, 1601; 'Liebermann, B, 10, 612). 
*■ Di-nitre-lj^ymol [65®]. Formed by nitration 
of thymol or its sulphonio acid (Lallemand, 
A. Ch. [8] 49, 152). Crystallilie. — KA'. — 
Bai^( 8aq. — GaA', 6aq.~-AgA' : lemon-yellow pp. 

EtISyl ether "Etk . [68®]. Tables (from 
alcohol) (Ladenburg a. Engclbrecht, B. 10, 1218). 

Tri-nitrc-thymol. [111®]. Got by nitrating 
di-nitro-thymol. Yields a methyl ether [92°j 
(Atcherley, Z. 1871, 415). 

NITBO-TOLUAMIDOXIM i.e. 

C4H,Mo(N02).C(NOH)(NH2) [4:2:1]. [161®]. 
Formed by heating nitro-toluic nitrile with alco- 
holic hydrozylamine (Weise, B, 22, 2480). 
Needles. —B'HCl ; white crystalline mass. 

o-HITBO-TOLDENE 04H4Me(N0,) [1:2]. 
Mol. w. 187. (218®). S.G. 1-168 (Streng,;?. 
24, 1987). S.Y 142-3 (Lessen, A. 254, 73). 
Formed, together with the p-'4someride, by ni- 
tration of toluene (G14nard a. Boudault, C. B, 
19', 505; Hofmann a. Muspratt, A. 53, 221; 
Eekuld, E. [2] 3, 225 ; Kosenstiehl, A. Ch, [4] 
27, 438). Formed also by elimination of NH, 
from (2, 1, 4)-nitro-p-toluidine (Beilstein a. Euhl- 
berg, A. 155, 1 ; 158, 348). Liquid; solidifies at 
— 10*5®. After administration to dogs it appears 
in the urin^ as onitro -ben zoic acin and crys- 
talline C,.H„N,0,e 2 Jaq ( J aff6, Buss. Zeit. Pharm. 
1878, 518 ; Noyes, Am. 5, 99). Long boiling 
with alkaline K^eOy,^eIdso-nitro-benzoioaoi£ 
Zinc-dust and alcoholic NaOH reduce it to <h 
azoxy-toluene [69®] (Quitermann, B, 20, 2016). 
Its product of sulphoxation differs from that of 
fhnitro-toluene in giving no red colour when 
boiled with alkalis (l^verdin a.Harpe,B2. [2] 50, 

*^^«i.Sltro.tolu«ne C^,Me(NO,) [1:S]. [16®]. 

(280®). S.O. U 1-168. S.y. 114-a Occurs in 
small quaniaty in crude nitro-toluene (Monnet, 
Bever^n, a. Nolting, B. 12, 446 ; 18, 1837). Pre- 
pared from 0- or j7-toluidine by successive imeVl* 
ation, nitration, saponification, diazotisatidib, and 
boiling with alcohol (Beilstein a. Kdhlberg, A, 
155, 24; 158, 846; Buchka, B. 22, 829). Yields 
m-xiitro-benzoio acid on oxidation. BnQI, in 
HCLAq reduces it to pure m-toluidine, while zino- 
dust and HOlAq yield chloro-m-tolui^e also. 
Boiling with EOH in MeOH forms (0«^Me)tN,Q 



Formed, together with the o- iaomeride, by nitra- 
tion of toluene. Trimetrio orvitols. Much lees 
volatile with steam than o-nitro-iolnene. Oxi- 
dised by boiling alkaline lOeCy^ to p-nitro- 
benzoic acid (Noyes, B, 16, 62). Educed by iron 
and HClAq to pure p-toluidine, while zinc and 
HClAq yield ohlorinated toluidine. Zino-dust 
and NaOH reduce it to (0*H,Me).,N, [144®], two 
azoxy- compounds (O.H,Me)^,0 [76®] and [70®] 
and (O4H, Mo)2NJHa [126°] (Janovsky a. Reimann, 
B. 2J, 40). CrO.Gl, foUfwed by water yields 
nitro-toluquinone (Etard, C. B, 87, 989). NaOMe 
.yields a brownish-red product reduced by SnG4 
to GaH*(G.K4NH0, (Bender a. Schultz, B. 19, 
8237). 

(tf-Kitro-tolnene C4H5.0H,(NOa). PhenyU 
nitro-metham. Formed by the action of acids 
upon the ^i-sodio-derivative of nitro-benzylidene- 

^ X(ONa);r G{Na)NO^OA 

phthalide Cjk/ ^>0 . (Ga- 

briel a. Eoppe, B. 18, 1254 ; 19, 1145). Liquid, 
boiling^with decomposition at 226®. Beduced by 
tin and HGl to benzylamine. By heating with 
fuming HCl at 150® it yields benzoid acid and 
hydroxylamine. Gives a white crystalline so- 
dium derivative. 

Di-nitro-toluene C«H,Me(NOJa [1:2:4]. Mol. 
w. 182. [70°]. (300®). S.V.S. 137-6 (Sohiff). 
S. (CS.J 2-19 at 17®. Obtained by nitration of 
toluene (Deville, A. 44, 807 ; Oahoura, C. B. 24, 
656 ; Nolting a. Witt, Bri8, 1330) and 0- orp- 
nitro-toluene. Obtained also by eliminating NH, 
from di-nitro-toluidine [195®] (Staedel, A, 269, 
220). Monoclinio needles, si. sol. cold alcohol. 
Yields tolylene-?7^-diamine on reduction (Baeyer, 
B. 7, 1638). By partial reduction with ammonium 
sulphide the p-nitro- group is reduced, giving 
GgHaMe(NOa)(NH2) [1:2:4] of melting-point [78®]. 
On the other nand, by alcoholio SnGl^ (8 mols.) 
the o-nitro- group is first reduced, giving 
0sH3Me(NH2)(N02) [1:2:4] of melting-point [107°] 
(Anschutz a. Heusler, B. 19, 2101). 

s-Di-nitro-toluene C,H3Me(NO,), [1:3:6]. 
[93®]. Formed by eliminaUng NH^ from di- 
nitro-o- toluidine [208®] or di-nitro-p-toluidine 
[166®] (Staedel, B. 14^^901 ; A. 217, 189; Nevile 
a. Winther, 0. J. 41, 416 ; Hiibner, A. 222, 75). 
Yellow needles (from IIOAc mixed with benz- 
ene), v. sol. benzene and alcohoL Volatile with 
steam. Yields di-nitro-benzoio acid [204®] on 
oxidation. 

Di-nitro-toluene G«H3Me(N02)2''[l:2:3]. [63;]. 
Formed by heating (2, 8, 1, 4)-di-nitro-toluio 
acid with ^lute HCLAq (Bozanski, B. 22, 2681). 
£Uiir-likc needles (from dilute HOAc). 

DLnitro-toluene C3H,Me(N02)2 [1:2:5]. [48°] 
(N. a. L.) ; [52-5°] (K.). iFormil by heating 
(1, 4, 8, 6)-di-nitro-toluio acid\vith dilate HClAq 
at 250® (Bozanski, B. 22, 2679). Formed also 
from toluquinone dioxim and HNO, (Nietzki a. 
Guitermann, B. 21, 428). Yellow crystals (from 
ligroin). Appears also to occur among the pro- 
ducts of the nitration of toluene (Limprioht, B. 
18, 1402). 

Di-nitro-toluene OAMe(NOJ, [1:2:6]. [61®]. 
Farmed by eliminating Nl^ froiA di-nitro-p- 
toluidine [168®] (Staedel, A. 217, 206 ; 226, 884). 
Formed also by nitntkm ol kduene. Noedloi 
(from aloohd)- 
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IH-iatro-toluMie 0JB[,M6(N0J, ri:S;4] ? [60®]. 
8. (OBJ 2*188 at 17®. Jl prodaot of nitration of 
m-nitro4oluene (Beilsteina. Kohlberg). Long 
needles (from CSj). • 

(a).Tri.nitro.toluene OBH,Mo(NOa), [1:2:4:6]. 
Mol. w. 227. [82®]. S. (CSJ -386 at 17®. Formed 
by nitration of toluene (Wilbrand, A, 128, 178). 
Flat needles, v. sol. hot alcohol. Forma witn 
aniline a compound aiLMe(NOn),PhNH« [84®] 
(Hepp,A 216.365). j 

(/8).Tri.nitro-tolu«ne O^Me(NOj3. ^112®]. 
Formed, together with the (yj-isomorido, by ni- 
tration of m-nitro-toluene (Hepp). TriclinioJ 
prisms (from acetone). f ^ 

(7)-Tri.nitro.toluene CaH^Me^NOj),. [104®]. 
Formed as above (Hepp). Trimetrio plates; 
a:b;c = *937:1: *672. V. si. sol. cold alcohol. 

NITaO-TOLTTENE-«.PHOSPHONI4f ACID 
03H4(N02).CH,.P0(0H)a. FormedJ)y dissolving 
toluene c0-phosphonio acid in fuming HNO, 
(Litthauer, J5. 22, 2144). Yellow needles, de- 
composing at 217® without “melting. The acid 
(OJl4{NOJ.Cn.j2PO.OH melts at 212®. 

NITEO-TOLUENE SULPHINIC AClB 
C3H3Me{!f02).S02H. Formed by rcductipn of 
C3H3Me(N02).S0aCl by sodium amalgam (Otto 
a. Gruber, A. 146, 24). Crystalline. — NaA'^aq. 

Di-nitro-toluene sulphinio acid 
0^(0113) (N02)2.S0.H. Fornfid by reduction of 
di-nitro-toluene-sulphonic chloride with zinc- 
dust (Perl, J5. 18, 71). V. sol. water and alcohol. 

Salts . — A']^— A^a. — A'jPb 3aq : minute 
prisms. 

o-KITEO-TOLDENE SirLPHONIC ACID 
C.H3Me(N02)(S03H) [1:2:6]. Formed from 
C3H2Me(N02)(NH2)(S03H) [1:2:4:6J by heating 
its diazo- derivative with alcohol at 100® (Foth, 

A. 230, 806). 

Chloride C„H,Me(N02)(S02Cl). [60®]. 
Amide [133*6®]. Long needles. 
o-Nitro-toluene sulphonic acid 
CaH3Me(N02)(S03H)[l:2:4]. Formed by sulpho- 
nating o-nitrc^toluene or by nitrating toluene 
p-sul phonic acid (Bcilstein a. Kuhlberg, A. 166, 
18 ; Engelhardt a. Bek, Z, [2] 6, 209 ; Komatzki, 
A. 221, 180). 

Salts.-~BaA',2aq. *8. (of BaA',) *68 at 
19*6®.— PbA'22aq. S. (of PbA^ *77 at 18°. 
Chloride, Oil (Otto a. Griiber, A. 145, 23). 
Amide [128®] (0. a, G.) ; [139°] (K.) ; [144®] 
(Neale, A, 203, 73). Yields a benzoyl derivative 
C4H,Me(N0J.S0.,NHBz [180®] whence the salts 
C,HaMe(N02).SO.;NKBz, CatC^H, ,N2SO J2 2aq 
and Ba(C,4H„N2S04)2 may be prepared, and 
whence PCI5 produces C2H3Me(N02).S02N:CClPh 
[126®] from which stmmonium carbonate forms 
0,4H„N3S04 [123®] (Anna Wolkoff, Z, 1^1,422 ; 
Bj, 6, 141). 

p-Toluide, [131°]. Crystals. 
o-Nitro-tolnene sulphonic acid 
C«H,Me(N02)(S03H) [1:2:3, 6 or 0]. Formed from 
(2, 1, 4)-nitro-toluid{ne by sulplionating and 
eliminating NH, (Foth). Its salts are y. e. sol. 
water. 

Chloride [60®]. Thick prisms. 

Ami^e [188®]. Needles. 
o.Nitro-tolaene sulphonic acid ^ 

0 AMe(NO|) (SO,H)[l:2 or 6:3]. Formed from p- 
icduldine sulphonio acid by nitration and elimi* 
nation of NH^ (Peehmann, jlr 178, 814; 


A, 230, 808}.— BaA'tSaq : plates, si. sol. oold 

Chloride C,H3Me(N02)S0201. [68*6°). 

Amide C,H,Me(N0JS02NHjj. [163*6®]. 

m-Nitro-tolnene sulphonfc acid. Formed by 
sulphonating yg-nitro-toluene (B. a. K.). — 
BaA'2 2aq. S. (of BaA',) 1*145 at 17*6®.— 
PbA'2 2^a(^. S. (of PbA'^3*C2 at J8®. 

p-Nitro-toluene sulphonic acid 
C„H3Me(N02)(S03H)[l:4:2]. [134®]. S. 210 at 
23® ; 260 at 28®. Formed by sulphonating 
p-nitro-toluene (Javorsky, Z, 1806, 222 ; B. a. K. ; 
.Tensson, 172, 230; Hart a. Kemsen, B, 10, 
1Q46 ; Am. 1, 340 ; Schwanert, A. 186, 361 ; 
Noyes, Am. 8, 1G8; Hausser, Bl, [3] 3, 797). 
Trimetri 4 crystals (containing 2^aq). NaOHAq 
yields 'An azoxy- compound reduced by zino-dust 
to di-amido-stilbene disulphonic acid. 

Salts. — NH4A' : long prisms, not Iccom- 
posed by H3PO4 at 100°. — NaA'2aq. — KA'. 8. 
2*62 at 16®.— BafjBaf. S. 3*34 at 18*6.— 
CaA'2 4aq.- -Ca A'2 aq.“ CaA'j 6aq.- rPbA'j 8aq. K 
(of PbA'2) IJSat 10®.— PbA'2 2aq. 

Chloride [44°]. Tablets (from ether). 

Amide [187®]. » Needles. .0' 

Nitro-toluene exo-sulphonic acid 
[l:4'!CflH,(N02).CH2.S03H. Formed by nitra- 
tion of CaHj.CH^SOaH (Mohr, A. 221, 217). 

Chloride. Oil. When gently distilled it 
gives SO2 gpd C,H4(N02).CH,C1[1:4J [71*6®]. 

Amide [204®]. Prisms. Accompanied by 
an isomcride [140®-! 60®]. 

Nltro- toluene disnlphonio acid 
C„H2Me(N02)(S03H)2. Formed by boiling p> 
bromo-tolueno disulphonic acid with fuming 
HNOj (Komatzki, A. 221, 198).— K^A". The 
same, or an isomeric acid, is obtained by dis- 
placing Br by and nitrating the product ; it 
gives the salts K^A" and BaA" 3aq. 

Di-nitro-toluene exo-sulphouio acid 
CcH 3(N02)2.CHB03H. Formed from the acid 
C3H4(N0.J.CH.,*S0,H and a mixture of HjSO, 
(2 pts.) and fuming HNO, (1 pt.) (Mohr, A, 221, 
225).— KA'.— BaA', 4aq.— PbA', 4aq. 

bi-nitro-toluene salphonic acid 
C„H2Me(lX)2)2SO,H [1:2:6:4]., [165®]. Formed 
by nitrating toluene p-sulphionic acid (Schwanert, 

B, 10, 28 ; A. 186, 342). Trimetric prisms (con- 
taining *2aq). — KA'. S. *62 at 14*5®. 8. (94 p.o. 
alcohol). *09 at 22®.— NH-jA'. 8. 4*2 at 18®.— 
BaA'2 4aq. S. 8 at 17®.-CaA'2 2aq.— PbA'3 2aq. 
— PbA'2 3aq. S. (df 2 64 at 14*6® (B.a. K., 
Z, [2] 6, 796). 

Chloride, [126°]. Crystals (from ether). 

Amide, [203°]. Laminee. 

(a).NITEO-o-TOLUIC ACID C^H^NO, ie. 

C, H3Me(NP2)(C02H)[2:6:l]. [179®]. Formed, 
together with the (i3).acid, by nitraVionof o-toluio 
Mid ; and, together with the (7)- acid by oxida- 
tion of nitro-o-xylene with dilute HNO, (Jacob- 
sen? B, 16, 1967 ; l7, 162). Small crystals, t. 
8l.«ol. water. Yields amido-toluic acid ^9^°] 
and oxy-toluio acid [172°]. — EA'aq. — OaA'|8aq« 
— JiaA'22aq : slender needles. 

(/3).Nitro-o-tolulc acid 

C,HgMe(NO,).C02H [2^3:l]. [146°]. Formed ai 
above. Long needles. Yields oxy-toluki/ acid 
[les'n.— BaA', 2aq.— CaA',2aq. ! 

(7VHitro>o-toluio acid ^ 

0,H,Me(NOJ.COJH[«;4;X]. FcWBMHlas 
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ftboYO* Xtong needles. Yields oxy-toluio aoid | 
L179^.— BaA's 5aq : easily soluble pritma. I 
(a)>lfitro-m-tolaio aoid 

O.H,Me(NO,).CO,H [8:6:1]. [219^. Fonped, 

together with a smbll quantity of its (8, 2, !)• 
isomeride [182^]i by nitration o^t m-toluio aoid 
(Jacobsen, B. 14, 2353 ; Ahrens, J?. 1869, 188; 
Krauslor, Z. 1866, 870; Panaotovio, J. pr. [2] 
83, 64). Mbnoclinid prisms.— Bacl'a 2aq.— 
CaA',4M: m. sol. ^Vhter. 

(i3)-lutro-w-toluic aoid OaH,Me(NO.JCOgH 
[8:2:1]. [182°]. Formed as above (Jacobsen). 
s-Kitro-m-toluic acid 

C,H,Me(NOo)CO^ [3:5:1]. [167°]. Formed by 
oxidation of s-nitro-m-xylene with KMn04 and 
acetic aoid (Th6l, B. 18, 360). Silky needles, v. 
sol. water. — BaA', 4aq. S. *308 at 15°. ' N/'edles. 
Nitro-m-toluio acid 

O.H,Me(NO,)CO^ [3:4:1]. [214°]. Formed by 
oxidation of crude nitro-xylene (Beilstein a. 
Kreusler, A. 144, 168; itemsen a. Kuhara, Am, 

8 426) and, of nitro-isocymene (Kelbe, A. 221, 
161). — NH4A* 2aq. - MgA'j 7aq.— CaA', 2aq. — 
BaA',4aq: very soluble needles. ** 

Bihyi ether EtA'. [55®] (B. a. K.). 
Amide, [151°] (B. a. K.]. 

Nitrile C.H,Me(NO.J.ON. [80°]. 
Kitro-n-tolnio aoid 

C.H,Me(NOa)(CO,H) [4:3:1]. [190°]. Formed 

by boiling oymene or p-toluio aoid with fuming 
HNO. (Noad, A. 63, 297 ; Fitticdy A. 172, 
309; Fittig. A. 168, 251; Ahrens, Z. [2] 6, 
102). Monoclinic prisms, si. sol. cold water.— 
BaA'a4aq.— CaA'jSaq.— CuA'a4aq.-Cu3A'4(OH)2. 

— Cu 3A'4(OH) aq (Noyes, Am. 10, 47^.— 
Pb(OH)A'.— AgA'. The of hers MeA' and EtA' 
are crystaHine. 

Kitro-p'toluio aoid 

0AMe(N0J(C03H) [4:2:1]. [161°]. Obtained 
by heating its nitrile with HGlAq at 195°. Long 
needles. — BaA'3 4aq.—BaA'35aq (Noyes, Am. 10, 
472). — CaA'a2aq.— CuA'^aq.— AgA' : needles. 
Amide. [153°]. Slender needles. 

Nitrile C,H,Me(N03)CN. [99°j (G. ; W.) ; 
[101°] (N.). Formed from (3, l,4)-nitro-p-toluid- 
ine by Sandmeyer’s reaction (Glock, B. 21, 2662 ; 
Weise, B. 22, 2429 Von Nicmeutow4ki, J, pr, 
[2] 40, 4 ; 21,*^1535, 1992). Needles (from alco- 
hol). Yields on reduction with tin and HCl 
the compounds (CaHjMeOyjjNjO [182°] and 
C,HaMe(NHJCN [94*']. Does not form an imido- 
ether when treated with alcoholic HCl (Pinner, 

B. 23,2919). r 

A nitro-toluio aoid [218°] was obtained by 
Ahrens together with the acids [219°] and [190°] 
by the action of HNO, on crude xylene. 
Di-nitro^-toluio acid 

C, H3Me(NOJ,C03H [2:6:8:!]. [206°], Formed 

by nitratmg (T-toluic acid (Jacobsen a. Wierss, B. 
16, 1967 ; Bacine, A. 239, 77). Needles. Yields 
di-nitro-phthalio acid [226^ on oxidation.— 
BaA',2aq: ▼. e. sol. water] 

Methyl ether MeA'. [74®]. Needles. * 
Bi-nitro-p-tolnio aoid 

C,H,Me(NOj,CO,H [4:8:6:1]. p68°]. Formed 
by nitrating p-toloic aoid (Briiexner, B. 8, 1678). 
Plates (from not water).— ‘EA°8aq.—Oai^', 2aq.-^ 
BaA' 2aq.— AgA'. 

Blnitro^tolnio aoid 

OAMeiNOlcOjH [4:2:6:!]. C188®1. Formed, 
tof!eiheir wiUi the isomeride [249°[U by ni tr a tin g 


(2, 4, l)-mtro-toloic acid (Bozansky, B. 22, 
2^70). Badiating needlee. Yields (1,4,^-di- 
nitro-tolnene on heating "trith dilute HOI at 
250°.— NaA' 8aq.— BaA', 2iaq.— OaA',2aq. 

Di-nitro-p-toluio aoid 

C,H,Me(NOJ,CO^ [4:2:3:!]. [249°]. Formed 
as above (B.). Trimetric prisms.— CaA'^aq.— 
BaA',4aq: long needles. 

NITRO.m-TOLBIC ALDEHYDE 0,H,NO, t.e. 
C^HaMefNOJCHD. An oil, formed as well as 
di-nitrp-m-toluio aldehyde ^112°], by nitrating 
m-toluic aldehyde (Bornemann, B. 17, 1478). 

NITBO-o-TOLUlDINE 

'0«H,Me(NH,t(NOa) [1:2:3]. [97°]. Obtained 

from acetyl-o-toluidine by nitration and saponi- 
fication (Lellmann a. Wiirthner, A. 228, 240), 
and also by heating its sulphonio acid with diluto 
II,S04 at 180° (Nietzki a. PolUni, B. 23, 138). 
Prisms (from dilute alcohol). 

Acetyl drerivative, [168°]. Plates. 

Nitro-o-tolttidine C«H3Me(NH,)(NO.J [1:2:4]. 
[107^]. Obtained by nitrating o-toluidine (1 pt.) 
dissolved in H^SO, (10 pts.) (NOlting a. Collin, 
B. 17, 268) and by reduction of (4, 2, l).di-nitro- 
toluene [70*6°] (Graoff, A. 229, 343 ; L^impricht, 
B. 18; 1400; Anschutz, B. 19,2161). Orange 
moiioclinic prisms. Sweet taste. — B'^H^SO* : 
plates, decomposed by water. 

Acetyl derivative [161°]. Needles. 

Nitro-o-toluidine 0,H3Me(NB[2) (N O,) [1:2:6] . 
[128°]. Obtained from its acetyl derivative 
which is got by nitrating acetyl o-toluidine (Beil- 
stcin a. Kuhlberg, A. 158, '^45). Small lemon- 
yellow needles (from water). 

Acetyl derivative [197°]. Needles. 

Nitro-o-toluidine C3H.Me(NH3)(NOJ [1:2:6], 
[92°]. Formed by reduction of (6, 2, l)-di-nitro- 
toluene (Cunerth, A. 172, 223 ; Ullmann, B. 17, 
1967). Formed also, together with the (1, 2, 4)- 
isomeride, by nitrating o-toluidine In presence of 
a large excess of H3SO4 (Green a. Lawson, pr%v. 
com.). Bright yellow slender needles.— B'HCl. 

Acetyl derivative [168°]. Needles. 

Benzoyl derivative [167°].’ 

Nitro-m-toluidine 03H3Me(NH,)(NOJ [1:3:6]. 
[184°]. Formed from its acetyl derivative, which 
is got by nitrating aoetyl-m-toluidine (Beilstein 
a. Kuhlberg, A. 168, 348). Obtained also by 
heating the ethyl ether [64°] of nitro-cresol 
[129=^] with NH,Aq at 150° (Staedel, A. 259, 
214). Needles, v. sol. alcohol. Yields tolylene- 
p-diamine [64°] on reduction (Filcti a. Crosa, O. 
18, 298). 

* Acetyl derivative [102°]. Cubes. 

Nitro-m-toluidine 03H3Me(NH3)(NOa)[l:3:4]. 
[109°]. Formed by heating the ethyl ether [61°] 
of nitro-cresol [6C°J with NH,Aq for 8 hours at 
160° (Staedel, A. 269, 226). Golden plates, m. 
sol. aloohoL '' 

s-Nitro-m-toluidine 

C,H,Me(NH2)(N02)[l:8:5]. [98°]. Formed from 
6-di-nitro-toluene (Becker, B. 16, 1138 ; Nevile 
a. Winther, C. J. 41, 416; Staedel, A. 217, 199). 
Needles.- B'HOl, [66°]. Prisms. 

Benzoyl derivative. [177°]. 

Nltro-m-toIuidine O.H,Me(NHJ(NOJ [1:8:9]. 
[63°]. Formed by reducing (2, 8, l)-di-nitro- 
toldbne (Limprioht, B. 18, 1401).— B'HOl.— 


(Limprioht, 

B' : tables, ▼. soL hot water. 

Acetyl derivative [186°]. Ne^w. 

, Hltra.j>.tolnldlne 0 ,P*Me{NHJ(N 03 ) [1:4:8]. 
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F(amd hm by nitoi- 

tioii and hydrolyBis ^Beiistein a. Eablberg, A, 
156, 38; Lorana. A, 172, 177 ; mbner, A, 208, 
818; Oo8ack,B. 18,1088; BhrHoh,J3. 16.2009; 
Gattermann, B. 18, 1483 ; Lellmann, A, 221. 7 ; 
Editing, B, 17,268). Formed also by heating nitro- 
p-oresol with NHjAq at 180® (Barr, B. 21. 1643). 
Bed moni:>oliiiio prisms, a:o:ca 1*358:1:1 *756; 
iB«64° 61' (Panebianco, G, 9, 368).— B'HOl.— 
B'HNO, ; crystals, decomposed by water. ^ 
Acetyl derivative [95°]. Needles. Ee- 
duced by means of ammonium sulphide at 1)° to 
{0,H3Me(NHAo)}2NaO [196°] and'the compound 

[284^. wheifea B'HCl, 
and B'HNO, (Bankiovitoh, B. 22, 

139C). 

Trichlofoacetyl derivative [66°], 
Valeryl derivative [88°]. Yields on re- 

dnoliou O.H,Me<^^0.0,H, [145^. 

B er^zoy I derivative Needles., 

Nitro.p-tolttidine CflH3Me(NH2)(N02) [1:4:2]. 
[77*6°]. Formed by reduction of (4, 2,^)-di- 
nitro-toluege (B. a. K.) and, together with a 
small quantity of the preceding isomeride, by the 
action of nitric acid on a soli^bion of p>toluidine 
in H3SO4 (Hubner, B. 10, 1716; Nolting a. 
Collin, B. 17, 203 ; Foth, A. 23^ 299)* Mono- 
clinic needles.— B'HCl. [220°]. ~ B'HNO,. — 
B'2H,S04 2aq: stellate needles. — B'^AgNO,. 
[132°]. Greenish-yellow crystals (Mixter, Am, 
1. 241). 

Acetyl derivative, [144*6°]. Needles 
(Wallach, A, 234, 353). 

Benzoyl derivative [172°]. Pale-yellow 
prisms (Bell, C, N. 30, 202). 

Bi-nitro-o-toluidine 

0,H^e(NH2)(N03)2 [1:2:3:6]. [208°]. Formed 
from di-nitro-O'Cresol and its ethers by the action 
of NH, (Staedel, B. 14, 900; A. 217, 185, 203; 
Van I^mburgh, B. T. G, 3, 398 ; Barr, B, 21, 
1643). Yellow ijfisms (from xylene). 
Bi-nitro-m-toluidine 

0,HaMe(NH,)(N0,),[l;3:4:6]. [193°].. Formed 
from the ethyl ether of di-nitro-w-cresol and 
NH,Aq at 100° (Staedel, A«259, 220), and from 
OgH^MeBrtNO,), and NH, (Jackson, B. 22, 1232). 
Formed also by reducing (7)-tri-nitro-tolueDe 
(Hepp, A, 215, 8C8). Yellow crystals, yielding 
di-nitro-toluene [71°] on elimination of NH,. 

Bl . nitre -p - toluidine C,H,Me(NHJ(NO,), 
[1:4:3;6]. [168P]. S. (CSJ -82 at 18°. Formed 
by nitration of acetyl or benzoyl jo-toluidine and 
hydrolysis of the product (Beilstein, B. 13, 242 ; 
Hubner, A, 222, 78). l^rmed also by the action 
of ammonia on the ethers of di-nitro-p-cresol 
(Stoedd, A. 217, 183)« Needles, si. sol. alcohol. 
Yields chiysanisic acid on oxidation. 

Acetyl derivative [196^, Needles. Yields 
on reduction an azoxy- compound [236°], an azo- 
compound [244°], and 0AN,0, [266°]. The 

compounds 0,E[2Me(N0j}^j^^0Me [246°] and 

[266°] may also be 

got ^ reduotibn (Bankievitch, B. 21, 2404). • 

Triohloroacetyl derivative [142°]. 
Prisms or needles (Fnederioi, B. 11, 1976). 
Beneoyl derivative [186°]. Needles. 
Voi.. nl 


An Isomeric body [208°] Is got by nitrating beni* 
oyl-(2,l,4)-nitro-tolnidine(0unerth,Jt. 172, 229). 

Bi - nitro -p - tolnidina 0«H,Me(NHJ(NOj| 
[1:4:^6]. [168°]. Formed from tri-mtro-tmuene 
[82°] and ammonium sulphide (Tiemann, B. 8, 
218; Beilstein, B^ 13, 242 ; Staedel, ii. 226, 884). 
Needles, v. sol. alcohol. 

Bi - nitro -p - toluidine OAM«(NH2)(NOJg. 
[94°]. Foitoed by heating (B)-tri-nitro-toluene 
with alcoholic NH, at 100° (Hepp). Golden 
needles (from HO Ac). 

Tri - nitro . m - toluidine CgHMe(NH2)(NOg), 
ri:3:2:4:6J. [136°]. Formed by the action of 
^H, on the ethyl ether of tri-nitro-m-cresol 
(NOlting a. Salis, B. 15, 1864 ; A. Ch,[&] 4,128; 
Staedel, A. 259, 222). Small cubes, sol. alkalis, 
formingia red solution. 

NITEO-p-TOLUIBINE SULPHONIO ACIB 
0„H,Me(NH,)(N02)(S03H)[l:4:2:5]. S. *1603 at 
15°. Formed by sulphonating nitro-p-toluidine 
(Limprioht, B. 18, 2183;^oth, A, 230, 298).— 
KA'aq.-BaA'24aq.-ApbA'23?aq? , > 

BI-NITEO-TOLYL-ACETIC ACIB 
C«H,Me(NO,),.CH,.CO,H. [173°]. Formed .by 
nitration (Senkowsky, M. 9, 856). Yields'* the 
ether e MeA' [41°] and EtA' [C8°] crystallising 
in needles. 

NITRO-p-TOLYI-AMIDO-ACETIC ACIB 
[1:3:4] CgH,MG(N02).NH.CH2.C0,H. [190°]. 
Formed fronyiitro-p-toluidine and bromo-acctio 
acid (Pidchl, B, 19, 9 ; Leuckhart, B. 20, 24). 
Prisms. — NH,A'. — BaA'^ Jaq. — Pb A'^ : purple- 

TPfl riAAfllfia 

Ethyl etherF^ihl, [65°]. Needles. 

KITEO - 0 - TOLTLAMIDO - BENZOIC ACIB 
[3:4:1] 0gH3(N03)(NHC,H,).C02H. [211°]. 

Forfiied by heating o-toliiidine with bromo-nitro- 
benzoic acid (Heidsnsleben, B. 23, 3461). Brown 
needles.— NaA'araq: red needles. 

Ethyl ether EtA'. [106°]. Leaflets. 

m-Nitro-p-tolyl-amido-benzoio acid 
OgH,Me.NH.CgH,(NO,).COjH. [257°]. Formed 
from p-toluidino and bromo-nitro-benzoic acid 
(Sohopfl, B. 22, 3288; H).— NaA' : dark-red 
needles. 

Ethyl Other EtA'. [115^. Leaflets. 

NITEO-BI-p-TOLYL-AMINE 
NH(C,H,)(0,H«NO,). [85°J. The benzoyl 

derivative [167°] is formed, together with 
that of di-nitro-di-tolyl-amind [191°], by nitra- 
ting benzoyl-di-p-tolvl-amme (Lellmann, B, 16, 
881). • 

Hexa-nitro-di-p-tolyl-amine 
NH(C,HMe(N04),L. [258°]. Formed from di- 
tolyl-nitrosamine and fuming HNO, (Lehne, B. 
13, 1646). Trimetrio crystals. 

NlTEO.TO{.TL.ISOBnTYEIC ACIB 
[1:3:6] 0,H,Me(N02).CH,.CHMe.C0^ [189°]. 
Fori]^d from iodo-isobutyl-toluone and dilute 
HNOi (S.G. 1*12) at 200°(Effront,B.17,2326),— 
AgA' ; colourless plates. 

NIIRO-TOLYLENE-BIAHINS 0,H,NA 
0,H^e(NO*)(NHj), [l;x:2;C]. [164°]. Obtained 
from [is acetyl derivative [263°], which is 
got by nitrating di-acetyl-tolylene-diamine (Tiis- 
mann, B. 3, ^ ; Ladenbftrg, B. 8, 1211). Needles, 
with violet reflex. Yields a dt-bensov) 
ftvattve [246°] (Eohemann, B, 14, 266o). 

Nitro-tolylene-diamine. Benhoyl deriva- 
fit;8 0,H,Me(Naj(NHJ(NHBz)[l:2:6:4}.'[189°l. 

■ 6S 
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Formed by redaoing benzoyl*di*]iitro-tolTii^Une 
(Httbner, A. 208, 317). Bed needles (from water). 

Kitro - tolylene-dia mine 0«HaMe(N OJ (NH,), 
[1:6:4;2] ? [132®], Formed by reducing (6,4,?,!)- 
tri-nitro toluene (llemann, B. 3, 218). Bed 
prisms (from water). ^ 

Tri<nitro-tolylene-diamine 
C,Me(NO,),(NH,), [l;2j4:6:3:5]. [222®]. Formed 
from CaMe(NOJaBr»and alcoholic Nif, (Palmer, 
J5. 21, 8601). Small yellow prisms. 

NITKO-TOLYLENE-TETEA- METHYL-DI- 
AMINE CeH,Me(N02)(NMe.j2. [63®]. Formed by 
nitration (Niementowski, B. 20, 1888). Prisms. 

DI-NITRO-DI-TOLYL-ETHYLENE-DIAMINE 
C.;H^(NH.C,H,Me.NO,)2. [105®]. Formed frdm 
(3,l,4)-nitro-toluidine and ethylene ^^bromide. 
(Gatterraann a. Hager, B. 17, 770). Bed plates. 

NITRO.TOLYL.HYDRAZINE SULPHONIC 
ACID CAMe(NO,)(N^3)(SO,H) [1:2:4;5]. 
Formed from nitro^-diazo-toluene sulphonic 
acid and a cooled sofuCion of SnCl, (Limpricht, 
aB. 18, 2194). Jables.—BaA'j^laq : yellow prisms. 

NITBO-TOXYL-METHYIENE-PHTHALIDE 


/C=C(NOJ.C,H, 


[? 44®]. Formed from 


1*4) (A. G. Perkin, C. T. 37. 608). Necdlcc (from 
xylene). 

NITRO-DBAOIL v, Nitbo-di-oxt-pybimidinb. 
Kimo.DBAMIDO-BENZOIO ACIDS. The 
three following acids are obtained by boiling the 
three di-nitro-uramido-benzoio acids with aqueous 
NH, (Griess, B. 5, 193) 

C,H,(NOJ(NH.CO.NH.).CO..H [6:3:1]. Crystals. 
CA NH.CO.NHJCOja: [4:3:1]. Needles, 
CA(N0,)(NH.S0.NHj00,H [2:3:1]. Plates. 
Thei0omerioO,H3(NO,)(NIP.CO.NH,)CO,H[5:3:l] 
is formed, together with nitro-di-uramido-benzoio 
racid, by the action of potassium cyanate on 
nitro-amido-benzoio acid (Griess, B, 17, 2184). 
It yields the salt BaA'.^ 6aq. 

Nitro-diarainido-benzoic acid 
(Nn2.C0).N.CjHs(N02)00.2H forms crystals (con- 
taining 3[aq), and yields the salt BaA'a^^aq. 
Three crystalline di-nitro-w-uramido-benzoio 
acids are got by nitrating w-uramido-benzoio 
acid. A di-nitro-jp-uramido-benzoio acid is formed 
byrnitrating p-uraniido-benzoic acid. 

NITROUS ACID v, Nittiogen, p. 667. 
NITBOUS ETHEB v» Ethyl nithitb. 
NITBO-UVITIC ACID 


tolyl-methylene-phthalido by the action of liitrous 
.C(N02).0n(NOJC,H, 
acid, the resulting \ 

^CO.O 

[133°] being boiled with dilute alcohdl (Heilmann, 
B. 23, 8163). Needles. 

NITBO-TOLYL - METHYLENE - PHTHALIM. 
.C=:C(N02).C,H, 

IDINEC,H,< X • [159°]- Formed 

\co.Nn 

from tolyl-mothylene-phthalimidine and nitrous 
acid (Heilmann, B. 23, 3161). Needles (from 
alcohol). 

NITBO-m-TOLYL-PEOPIONIC ACID 

CcH,Me(N0JC2H,C02H, [130®-136®]. Formed 
from (2,5,1) -iodo-isobutyl-tolueno and HNOj 
(S.G. 1-25) at 200® Effront, B. 17, 2327). Needles 
(from water). 

DI-NITEO-DI-TOLYL-PEOPIONIC ACID 

(O.H,MeN02).2CMe.C0.2H. [129®]. Formed, 

together with the tetra-nitro- acid {*226®] by ni- 
trating di-tolyl-propionio acid (Haiss, B. 16, 
1476). Yellowish crystals. 

DI-NITEODI-q-TOLYI-SULPHAZIDE 
C„H„N,OaS i.e. 

[2:4:1] O„H3Me(NO.2).NH.NF.SOa.O«H3(NO.2)M0 
[1:4:2] ? [142®]. Obtained by the action of alco- 
holic SO, upon nitro-o-diazo-toluene (Limpricht, 
B. 20, 1241). Small yellow prisms. 

NITRO-TOLYL-THIOCAEBAMIC ETHER 
[1:2:4] O.H3Me(NO,).NH.CS.OEt. [96®]. Formed 
‘by boiling with alcohol nitro-tolyl-thiocarbimide, 
^hich is produced by the action of Ac^O on 
phenyl-nitro-tolyl-thio-urea (Steudemann, £. 16, 
2387). Needles, v. sol. alcohol. 

NITBO-TOLYL-THIO-UREAS. The following 
compounds have been prepared by Steudemann 
(B.16, 2887) from 0^ 

NH,.CS.NH.O.H, 

[4:1] 0„H,Me.NH.CS.N® 

CS(NH.OAMe(NO,)),. [207®]. 
DI-NITBO-DI-p-TOLYL-UREA 
CO(NH.O,H,JNOJr [ 0 . 288°]. Formed from 
^i-p-tolyl-guanidme, icohpl, and HNO, (S.C^. 


0, H3Me(N0,)(C03H),.[l:a;:3:5]. [227®]. Formed, 
together with an isomeride C„H,NOu Jaq [250°] 
by nitrating uv^tic acid (Bottinger, B. 9, 804 ; 
A. 189, 171). Prisms (containing 2aq).— K^A^aq. 
— BaA"aq. — CaA^^Saq: needles, m. sol. hot 
water. 

NITRO-VALERIC ASJID C,H„(N0.J.C03H. 
Formed by the action of nitric acid on isovaleric 
acid and on di-isoamyl ketone (Dcssaignes, A. 
79, 374 ; Bredt, B. 16, 2319 ; Brazier a. Gossleth, 

A. 75, 262 ; Schmidt, B. 5, 602). Monoclinio 
tables.— AgA' : prisms (from hot water). 

DI-NITBO-VINYL-FURFURANE 
C,H3(N03)0.CH:CH.N03. [144®]. Formed by 

nitrating vinyl-furfurane fPriebs, B. 18, 1302). 
Yellow needles. Yields a aibromido [111®]. 

NITRO-VINYL-PHENOL. Methyl deru 
vative C,H3{NO,)(CH:CH.»NO,)OMe [3:1:4]. 
[163®]. Formed from the methyl derivative of 
^-coumario acid and HNO, (Einhorn a. Grab- 
field, A. 243, 369). Yellow needles (from alcohol). 

0- NITRO-o-XYLEiUE C^H^Me, (NO,) [1:2:4]. 

Mol. w. 161. [20®]. (258®). S.G. |§ 1*139. 

Formed by nitration of o-xylene (Jacobsen, B. 
17, 160). Long yellow prisms. 

c-Nitro-o-xylene C,H3Me,(N0,) [1:2:3]. (250® 

1. V. at 739 mm.). S.G. 1*147. Formed, toge- 
ther with the preceding isomoride,'^6y the action of 
H,S04 and HNO3 on o-xylene (Nolting a. Forel, 

B. 18, 2669). Liquid. 

c-Nitro-m- xylene . 0«H3Me2(N0,) [1:3:2], 
(226®) at 746 mm. S.G. 15 1.112. Formed from 
nitrd-xylidine [78°j by sMminating NH, (Gre- 
vingk, B. 17, 2430), and, together with the 
(l,3,4)-i8omeride, by nitration of w-xylene with 
HNO, and H,S04 at 0® (N. a. F.). Liquid. 

1- Nitro-m-xylene 0,H,Me,(N02) [1:3:4], (244° 
cor.). S.V. 164*5. Formed by nitrating ?7i.xylent 
(Harmsen, B. 13,1668) or its dihydride (Wallach, 
A. 258, 330), and by eliminating NH,from nitro- 
xyUdine [128°] (G.). Liquid. 

•> e-Nitro-m-xylene 0,H,Me5(NO,) [1:8.*6]. 
[75®]. (268® LV.) at 739 mm. Formed by 

eliminating NH, from nitro-xylidine [70°] 
(Wroblewsky, A. 207, 94 j Bl, [8] 84, 032 ; Tb6l, 


Me(NO.J(NH,) [1:2:4]; 
Me{N03. [176®].' 
[.Gja3Me(NO,). [169°]. 
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B. U, 860; NMtlag ». Fore|, B. 18. 2678). 
Needles, Tolatile with steam. 

Hitro.p.*yleiie b.H.Me..(NO,) [1:4:21. (239“ 

i.V.) at 789 mm. 8.G. J* '>1-132. Formed by 
nlttation ol p-xylene (Jannasch, A. 176, 66; 
N. a. P.). Liquid. 

<»-Hitro.»^zylene C,H.Me(OHrNOJ. Formed 
by the action of alkalis followed by HCl.^ on 

\ * (Hoilmann, B. 23 

\C0.0 • 

3164). Oil, with irritating odour. 

Di-nitro-w-xylene Me., (NO.J, [1:3:4:29. 

Mol. w. 190. [82'®j, Formed, together with the 
isomeride [93®], by nitrating w-xylene with HNO- 
and H,ISO, at 6° (Grevingk.B. 17, 2422). Plates, 
V. sol. alcohol. 

Di-nitro-m-xyleno 0«HjMe,(NC9)2 [1:3:4:6]. 
[93®]. Formed by nitrating m-x^ene or its di- 
hydride (Luhmann, A. 144, 274; Fittig, A, 148, 
6; Wallach, .4. 258, 332).».43rystals (from alco- 
hol). 

Di-nitro-jp-xyleno 0,H,Me2(NO,,),;4^-4:2:3], 
[93°]. Formed, together with the isomerido 
[124°], by nitrating j|j-xylene (Hammer, J3l. [2] 
9, 434 ; Fittig, A. 130, 307; 147, 17; Jannasch. 
aI. 171, 79; Nolting, B. 1^, 144; Lellmann, A, 
228, 252). Monoclinic crystals. Yields xylylcne- 
dianiine [75®J. * 

n C.H,Me.(NOJ. [1:4:2:CJ. 

[124°]. Needles. 

Di-nitro.y>xylene» _O.H..Me.(NOJ,[l:4:2:6]. 
Formed in small quantity by nitrating jp-xylene 
(L.). Long yellow needles (from alcohol). 

Tri-nitro-w-xylene 0„nMe2(N0,)3 [1:3:2:4:6]. 
Mol. w. 241. [c. 182®]. Formed by nitration of 
m-xyleno or its dihydrido (Luhmann ; Grevingk ; 
Tilden, C. J. 45, 410 ; Wallach, A, 258, 333). 
Crystals, insol. hot alcohol. 

Tri-nitro-p-xylene C,HMe.,(NO,), [1:4:2:3:5]. 
[140^. Formed by nitration of ^J-xylene (Fittig ; 
Nolting, B. 19, 115). Crystals (from benzene). 

NITRO-7a-XYIENE PHOSPHORIC ACID 
OgHjMe,(NO,JPO(OH).,. Two acids of this for- 
mula, [100®] and [182°], are formed by nitrating 
m-xylene (a)-pho8phonio acid (Weller, B. 20 
1722; 21,1492). From w.f-xylene (i8)-phosphonio 
acid an isomeric acid [107°] is obtained, and 
another isomeride [224°] may be obtained from 
p-xylene phosphonio acii 

NITHO-w-XYLENE SULPHONIC ACID 
0«H,Me,(NO.J(SO,H) [1:3:6:4]. [132®]. Formed 
by sulphonatmg nitro-m-xylene and by nitrating 
«^-xyleiie (o)-sulphonio acid (Harmsen, B. 13, 
1558 ; Limpricht, B. 18, 2191 ; Claus a. Schmidt, 

B. 19, 1418). Cryst^iHs. NaA'aq.—NaA'2aq,— 
KA.'.— NH^A'.— BaA'a3iaq.~CaA'a6aq. ,8. 6*35 
at 18®.— MgA'a CuA', 6aq.— PbA' 4aq,— 

AgA' aq. 

Amide [179®] (L.) ; [187®] (0. a. S.). 
Chloride [98®] (L.). 

Nitro-m-xylene sulphonio acid 
0«H.;Me,(NOJ(SO,H) [1;3:6:4]. [100®]. Formed, 
with the preceding and succeeding acid, by 
nitrating (l,3,4)-xylene sulphonio acid (C. a. S.) 
Pl8te^-SA'.-N^'aq.-BaA',liaq.-CiiA',6ai 
— FbA,aq. — OiiA',6aq. — AgA'aq: needle,, v. 
•ol. water. 

Amide [108% Needles. 

Chloride [97®J. 


Nitro-m-xylene lulphonio acid 
C,H,MOa(NOJSO,H[l:3;2:4]. [144®]. 
as above fC. n. » 


- j. Formed 

as above (0. a. 8.). Plates (containing aq).— 
— NaA' aq.— ibaAC;.— CaAV— 


CuA a2aq.— AgA' laq. 

GhZoride*[96% Needles, 

Amide [172°]. Needles. 

Di-nitro-xylene sulp honio adid 
C„HMe,(N0,),S03H[l:3:G;3:4]. [70®]. Formed* 
as well as the following isomeride, by nitrating 
w-xylone sulphonio acid (Claus a. Schmidt, B. 

1 NaA' aq.-BaA', Jaq. 

— BaA',2Jaq. — CaA',6aq. — PbA',4Jaq: — 
4/uA 2 4a*| ; pale-green plates. 

Chloride [118% Crystals. 

Am-de [158°]. Needles. 

DT-nitro-xylene sulphonio acid 
C,HMe2(N02),S03H [1:3:13:2:4]. Needles (con- 
taining 2aq) (Limpricht, B. 18, 2192; 0. a. S.). 

— NaA' an. - KA'. - A'.. 3aq. — CaA', 31aq. -- 

CuA'2 2iaq. — Pb4'2 3aaq : prisms. 

Chloride [123°]. Prisms. • 

Amide [193°]. Prisms. 

NITRO - m - XYLENOL C,H„NO, • i.e. 
0,HjMeo(N0,J(0H} [l:3:x:4]. [68*5®]. Formed 
by nitrating jii-xylenol (Lako, A. 182, 82). 
Needles.-— K A' 3aq : dark-red plates. 

Nitro-7w.xylenol C,H,Me/NO,)(OH). [95®]. 
Pormed by the action of nitrous acid on the 
nitro-xylid,>ne obtained by partial reduction of 
di-nitro-w-xylone (Pfaff, B. 10, CIO, 1186). 
Needles. — KA' 2aq : red crystals. 

Methyl ether Me A'. [67°J. Needles. 


(a)-Nitro-p.xylenol 
C,H,Mo,(NO.,){On) [ 


[1:4:6:3]. [116®] (0.) ; [122®] 

(O. a. S.). Formed by oxidising nitroso-jp-xylo* 
m\ (the oxim of phlorone) with alkaline iCPeCy, 
(Oliver!, 0. 12, 162; Goldschmidt a. Schmid, B. 
l8, 569), Needfes, sol. hot water. 

(8)-Nitro-j?.xylenol 0«H^ft,(N0.,)(0H). 
(236°). Formed by nitrating o-xylenol (0.), 
Oil. -BaA'j : purple scales. 

(7)-Nitro-p-xylenol. [89°J. Formed by heat- 
ing jj-xylenol sulphonio acid with fuming HNO, 
(0.). Light-yellow scales.— KA' aq.— BaA', aq : 
light-yellqjv scales. 

Nitro-p-xylenol C„H^e,tN0.J(0H) [1:4:3:6]. 
[91 ]. Formed by the action of nitrous acid on 
the corresponding nitro-xylidine (Von Kosta- 
necki, B. 19, 2320). l^fif-coloured plates ; 
perhaps identical with the preceding isomeride. 

Nitro-p-xylenc\ E^hyl ether 
C«H,Mo2(NO,)(OEt). [^6°]. Formed from 
xylidine by nitration and treatment with nitrous 
acid (Nolting, Witt, a. Ford, B. 18, 2667). 

Di-ni tro-o-xy 1 enol 

C,HMe,(NO,),(OH)[l:2:3:6;4]. [128°]. Formed 
as a by-product by nitrating o-xyiene (NOlting 
a. Pick, B. 21, 3158). Obtained also from (1,2, 4). 
x^fidine. Needles, si. sol. cold water. 

Hl-nitroo-xylenol 

0«HMe,(N0.J,(0H)[l:2:3:4:6]. [82®]. Obtained 
by mtrating and diazotising (1, 2, 3)-xylidine (N« 
a. P.). Orange-yellow needles, m. sol. water. 

Bi-nitro-p-xylenol [121®]. Formed from 
xvlenol, H.,SO^, an4 HNOa (Kostanecki, B. ft, 
2321). Yellow plates (from water). 

NITRO-m-XYIENOL SULPHONIO ACID 
0,HMe,(NOJjOH)(SO,H)[l:3:a,6:4]. Fonned 
from nitro-xylidine sulphonio acid by the diazo 
reaction (Limpricht a. Sartig, B. 18, 2190; A. 

s 8 3 
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380, 840).— BsA', 8aq.— PbA'« 8aq. The $ihyt 
derivative forms OgHMex(NOs)(OEt)(SO«E) aq, 
oxystallising in plates. 

KiTKO . m - Xy^DIKB O.H|^,0, cU. 
CgHgMa,(NO*)(NHj [1:8:6:4]. [76®]. Formed 
from acetyl-m-xylldine by nitration and saponi- 
fication (Wroblewsky, A, 207, 91; KOlting a. 
Forel, B, 18, 2^77). Onnge needles. ^ 

Acetyl derivadive, [178°]. Needles. 
Nitto-m-zylidine 

OAMe.,(NOJ(NHJ [1:3:6:4]. [123°]. Formed 
by reduction of di-nitro*m-xylene (Fittig,^. 147, 
18 ; Wallach, A. 288, 832} and by nitration of 
(l,3,4)*m-zylidine (1 pt.) dissolved in 
(10 pts.) (NOlting a. Collin, B. 17, 205). Orange 
needles.— B'HC1.—B:J£,S0^.-B'^AQ,. 
Acetyl derivative* [160°]. ** 

Diacetyl derivative* [116°]. 
Nitro-s-7»-zylidine 

0,H,Me,(NOJ(NH2) [1:3:4:5]. [54°]. Formed by 
nitration of s-7H>zylidin A dissolved in 10 pts. of 
clone. Il,SO^ (NOlting a. Fo/el, B. 18, 2679). 
yellow needles. Volatile with steam. 
Nltro-m-xylidine 

O.H,(OH,),(NOJ(NH,) [1:3:2::] or [1:3:4:2]. [78°]. 
Formed by reduction of di-nitro-m-xylene r82°] 
with alcoholic ammonium suli)hide (Grevingk, 
B* 17, 2425). Yellow needles, sol. hot water. 

Acetyl derivative. [149°]. White 
needles. 

lffitro-^)-zylidineCj,H,Me,(NO,)(Nli,)[l;4:5:2]. 
[142°]. Formed by nitration of acetyl -jp-xylidino 
and saponidcation, or by nitration of p-xylidine 
dissolved in cone. H^SO, (Nolting, Witt, a. Ford, 
B* 18, 2666). Formed also by reducing di-nitro- 
p-zylene (Kostanocki, B, 19, 2318). Brownish- 
yellow crystals. On reduction it gives the pare- 
diamine [147°]. 

Acetyl derivative. [166°]. Needles. 
iritro-j7.xylidineC«H,Me,(NO,)(NH2)[l:4:3:6]. 
[96°]. Formed by reduction of di-nitro-|7-xylcne 
[128°] (Fittig, A. 147, 22; Kostauecld, B* 19, 
28201. Needles (from alcohol). 

Acetyl derivative. [180°]. Needles. 
Oi-nitro-^’Zylidine 

CgHMe,(NOj,(NHJ[l:4:3;6:2]. [203°]. Formed 
from tri-nitr<k>p-zyJbne and alcoholic NH, (Nult' 
ing, B. 19, 145). Needles (from HOAc). 

Di-nitrot-zylidino [192°]. Formed by reduc* 
tion of tii-nitro-zyleno (Bussenius a. Eisenstuck, 
A. 118, 166; BeUstein, A. 138, 46). Yellovr 

NITBO-XYLIDINS dUlftoNIC ACIO 


C,HMe,(NO,)(NRJSOJB[l:3:®:6:4]. S, *0818 at 
8°. Form^ by nitrating xylidine sulphonic 
acid (Limpriobt a. Sartig, B. 18, 2189 ; A. 230, 
8381. Needles. — KA' l^aq. — BaA', l^aq. — 
PbA'gaq: yel)ow silky ncemes. • 
91TBO-X%LYL£NE.DIAMIN£ OgH,|N 
OgHMeg(NO,)(NH 2 )|. [215°]. Formed by reducyig 
tri-nitro-i»-z^ene (Bussemus a. Eisenstuck, A* 
118, 169; Sittig, A* 148, 6; Wallach, A.*258, 
888). Bed prisms. With Etl at 105° it yields 
orystdline (J^6,(NO,l(NEtJ(NHBt).— B"HC1. 
— B'THgOl- — B'^H^PtOlg 8aq. — 2aq.— 

idM, under Nitboobn, p. 670. 

NOBIS XSTAI8. The elements Qold, Bu^ 
Bhodiitmt Palladium^ IridiMm, Os- 
and Pl^nttm eome^imos classed 


iogether aa the nobU metai^. The appHoatloii 
of the tehn noble to metals is a surviTiu of the 
alchemioal notion of a close connexion between 
physioal and moralpro^rties. Gold was regarded 
by the alchemists as the purest metal, as that 
which most nearly approached their ideal ele- 
ment. As gold did not change when heated in air, 
and did not dissolve in any single acid, these two 
properties came to be looked on as character- 
istic ; and when ‘these properties were found to 
belong talso to certain othei:' metals these other 
metals were placed in the same class as gold. 
Silver dissolves in nitric acid, but it does not 
change by hSating in air ; hence Ag was often 
classed with Au as a noble metal. The term 
noble is applied in this article to the seven metals'^ 
named above, as a convenient form of expressing 
the fact thj*.t these metals have many properties 
in common. [|?he sevon metals are all found un- 
combined in nature ; they are all very lustrous, 
heavy, generally ductile and malleable, hard 
(exoppt Au) ; some Itfo not oxidised by heating 
in air, others combine with 0 at high tempe- 
ratures.^ 

Au has been known from prehistoric times. 
Pt was discovered about 1750 ; and the other Pt 
metals from 180.3 to ,1845. The name platinum 
is said to be derived from plati^ia del Pinio 
(platina diminutive of plata - silver), a name 
by which the natural alloy of the metal was 
known in New Granada, from whence it was 
first obtained. The names palladium and rho- 
dium were given by Wollaston, who separated 
these metals from Pt ore, in 1803, the first sug- 
gested by the planet Pallas discovered about 
that time, and the second from » a rose, in 
allusion to the colour of solutions of the salts of 
the metal. Tennant discovered two other metala 
in Pt ore, in 1803 ; he called one iridium, be- 
cause of its many-coloured salts (lpis = the rain- 
bow), and the other osmium, because of the 
peculiar smell of its volatile oxide (otrydi^^Vk 
smell). In 1845, Claus separated a sixth metal 
from Pt ore from the Ural, and Called it ruthe- 
nium, in allusion to Russia. 

Bu, Bh, Pd ; and Ir, Os, Pt, form the second 
and third sections or families of Group VIII. in 
the poriodio olassificatfbn of the elements ; the 
first family of this group is composed of Fe, Ni, 
and Co. Au belongs to Group I. ; it is a mem- 
ber of the family Cu, Ag, Au. As Cu follows 
immediately after Fe, Ni, Co in the long period 
beginning with £ and ending wit)} Br, and as 
Ag follows Bu, Bh, Pd, in the long period Bb to 
I, so Au is placed in immediate succession to 
Os, Ir, Pt in the lo^ period which, when it is 
complete, will begin with' an alkali metal re- 
sembling Cs and end with a halogen more or less 
like I. Looking at the potiitibn of Au in the 
periodic scheme of classification (v. Table, p. 204, 
vol. ii.) one may say that the relations of this 
element to Os, Ir, and Pt will be found very simi- 
lar to the relations of Ag to Bu, Bh, and Pd, and 
also to the relations of Cu to Fe, Ni, and Go. 

The table on page 629 presents some of the 
important properties of the metals Bu, Bh, and 
Pd. 

^hese three metala form OTfdsf MO and MO| ; 
Bu and Bh also form MgOt ; Bn forms a Tolatile 
oxide BuO^; Bh forms ^Os; and Pd,0 iS 
^k|i 9 wn. Ths oxid99 MQ iMrcbasio^ fcrmlng snllii 



l^OBLB ]^'AL8. 


Atomicweights 


8pte, gravities 
. (approx.) 

Atoinic weight 


spec, gravity 

Melting points 
(approx.) 

Spec, heats 
Occurrence and 
preparation 


nuJLDivit 


101-4 I .102-7 ( , lOb-tt 

The only compound of these elements which has been gasified js BUO4. ^ 
of each has been determined directly. Molecular weights unknown. 

18*8 I 12*1 I IH 


8*d 

above 2000® 


•061 


2000 ® 


•058 


9*8 

1500®-1600® 


•06 


The metals Bh, Bu, and Pd, occur in small quantities in many Pt ores ; the; 
are usually separated in the form ^NH^Cl.MCli; on strongly heating thesi 
double chlorides, tiie metals remain. 


Physical 

properties 


Chemic^ 

properties 


White, lustrousf hard, 
brittle, crystalline ; less 
ductile end malleable 
than Pd; fuses in 0-H 
flame. ^ 

Oxidised by heating pov 
dered metal in air; also 
by heating with KOH (»r 
KjCO,, forming K.JRUO4 
which is •sol. water. 
Combines with Cl at red 
heat ; dissolves very 
slo^y in aqua regia. 


Greyish- white, very hard, 
malleable, not very duc- 
tile; may be fused ^n 
0-H flame, and is thus 
obtained in cryslrls. 

Oxidised at' red heat, 
when in powder; com- 
bines with Cl at red 
heat ; unacted on by any 
acid ; but when alloyed 
with Pb, On, vjfco., dis- 
solves in aqua regia, 
Fused with KHSO^, forms 
a soluble Bh-E sulphate. 
Absorbs H rapidly. When 
in very fine powder, de- 
composes H4CO2 to H 
and OO2, and OsHgO to 
H and C2H4O. » 


White, hard, lustrous 
d’lctilo and malleable 
most fusible^ of the S 
metals. Crystallises ii 
octahedral and also ii 
hexagonal forms. • 
Oxidises superfci^ly ai 
moderate temp. ; ai 
higher temps, the oxide 
is reduced. Absorbs B 
rapidly, probably form- 
ing a definite compound. 
Dissolves in hot cone. 
HOlAq or Hi^Oi ; also 
sol. HNOg and aqua regia. 


MX(X SO4 A'O.). Bn^O, and Bh^O., are also 
basic ; the corresponding salts are 1M.3X. A few 
salts corresponding with BuG.^ have been isolated, 
but none derivable from BhO^ or PdO^ has been 
prepared. MO, has not yet been proved to be 
basic. BuO, is not known, but a few salts 
Iruthenates) have been isolated in which BuO, 
forms the negative radicie, e.g. K2BUO4. An acid 
HBUO4 is known ; the K salt (KBUO4) is said to 
be isomorphous with KCIO4 and KMn04. BUO4 
is a solid melting at c. 26° ; it is very volatile ; 
easily reduced to lower oxides; explodes at 
0. 108° giving BuO, and 0 ; with KOH Aq it forms 
K,Bu 04. The chfondes generally correspond with 
the oxides MO, M^O,, and MO, ; the chlorides 
form double chlorides with more positive chlor- 
ides ; the salts MCl(f2XCl are best regarded as 
salts of the acids H,MOl4 {e.g. K,Fd&l, and 
(NH4 ),BuC 1«). ThS cyanid^ MCy, form double 
salts; an acid H^BuOy.is known. The sulphides 
generally correspond with the oxides MO, M,0,, 
and MO,; PdS, forms thio- salts, Na,PdS„ (&o.; 
Bh,S, dissolves in alkali sulphides : the sulph- 
ides MsS, and MS, are therefore more or fesa 
acidic. The three metals form many ammoniaoal 
compounds^ which are best regarded as salts of 
various radicles obtained by replacing H in^two 
or more KH4 molecules bv Bu, Bh, or Pd. 

In the table on page 680 are presented some 
of tho more important properties of the metals 
Os, Ir, Pt, and An* 


An differs considerably in its chemical pro- 
perties from Os, Ir, and Pt. The oxides of Os, 
Ir, and Pt are MO and MO, ; MjO,, represented 
by 08,0, and IrsO, ; O8O4. Very few salts of Os 
have been prepared as yet ; OsO and 08,0, are 
probably basic. OsO, is not known, but osmates, 
e.g. K2O8O4, have been isoldted. is solid, 

with low melting and boiling points; it is 
slowly soluble in water, seems to form very un- 
stable salts with alkalis, but does not decompose 
carbonates. Os forms a peefiliar acid H,N,Oa,0, ; 
perhaps H0.0s04,N:N.(4e0,.0H; it also forms 
ammoniacal bases, in f^hich OsO seems to re- 
place H, in N,Hh, and OsO, to replace H4 in 
N4H,9. The acid H408Cy4 is known. Very few 
salts of Ir are known; lr,0, is basic. The 
chloride IrCl4, corresponding to IrO,, is known ; 
and also such salts as IrO.SO,, in yhioh an aoid 
radicle seems to replace 0 in IrO,. Some 
ir^ates have been obtained, e,g. K^0.2IrO.« 
The^acid HglrCyH, and salts of this acid, exist 
Some ammoniacal bases are known, in which 
Ir ftemi to replace H, of N,H,. A ie\ir salts 
corresponding with PtO are known, hot they 
have been but little studied ; FtO, forms salts 
such as Pt(S04),. P^O, also combines with some 
positive pxides to form salts a;PtO,.pB0t sm, 
8Pt0,.Na,0. FtO, also combines with aoidie 
and basic oxides to form complex sails, e,gm 
PtO,.10MoO,(orl0WOJ.4Na,O.«E^O. . A very 
large number of salts of oomplas ammoniacal 
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The only compound of theco elements which has been gasified is OsOx. The 
S.H. of each has been determined directly. Molecular weights are unknown. 
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jThe three metals Os, Ir, and Pt, occur in small quantities, 
associated (? alloyed) with each other, ^and frequently 
with Eu, Eh, and Pd. They are usually separated as 
2 NII 4 QI.MOI 4 , and are obtained by strongly heating these 
compounds.! 


|White, with tinge White; lustrous; 
of blue ; very hard ; hard ; crystalline 
crystalline; I brittle, but fairly 
brittle ; also a | malleable at red 
black, amorphous, heat ; also a hard 
powder. Os does black ,, powder, 
not melt at the Melts in 0-H 
highest temp, of flame, 
the 0-H flame ; it 
is the heaviest 
substance known. 


Silver-white ; very 
i lustrous; fairly' 
hard ; very malle- 
able and ductile; 
expands by heat 
less than any 
other metal. Melts 
in 0-H flame. 


[Oxidised readily, to 
OsO„ by heating 
finely powdered 
xfietal in air; also 
oxidised byHNO,, 
when in fine 
p(^vder. Oxidised 
by fusion with 
KOH« or cKNO,. 
Corabfhes directly 
with Cl. 


When finely di- 
vided, oxidises 
^slowly when 
heated in air, and 
dissolves in aqua 
regia \ incompact 
form is insol. in 
all acids. Oxidised 
by fusion with 
KOH and KNO,. 
Combines directly 
‘ with Cl. 


Not oxidised by 
heating in air or 
0 , but by fusion 
with KOH. Dis- 
solves in a^ua 
regia. Combines 
directly with Cl. 
Absorbs H rapidly, 
and gives it off 
again at red heat. 


19-5 

10-1 
1200 ® 

•0324 

Occurs native, gene- 
rally alloyed with 
Ag. Prepared by 
removing earthy 
impurities ; or by 
crushing aurifer- 
ous quartz, form- 
ing an amalgam 
of Au and Hg, and 
removing Hg by 
heat; sometimes 
by smelting, or by 
treatment with Cl 
&c. 

[Very lustrous, 

I yellow metal ; 

I crystallises in 
octahedra; good 
! conductor of heat 
and electricity ; 
most malleable of 
all metals ; very 
ductile. Also 
obtained as a 
lustreless, brown- 
yellow, powder. 

|Not oxidised by 
heating in air. 
Dissolves in aqua 
regia. Combines 
directly with Cl, 
I Br, and I. Com- 
i pounds are easily 
' decompoBed,yield- 
ing An. 


bases, containing Pt, are known. Pt is rather 
remarkable for the number of compo&nds which 
it forms with H and acidic radicles ; these com- 
pounds are acids, and corresponding with ea4h 
is a series of salts ; the acids in question !;are 
H^tCI,, H,Pt01.. H .PtBr„ H,PtI« ; H^PtCNO J ,01^ 
H.Pt(N 02 )„H,Pt.O(NO.J,; H,PtCy„ HjPtCy.tJl,, 
H 2 Pt(SCN),; H Pt^a, (salts of H^Pt^S, exist). 

Au forms three oxides, Au^O, AuO, and 
Au^O, ; Au,0 is slightly ^sol, cold water ; a few 
salts corresponding with Au-P, are known, e,g. 
Au(NOa)j, ; AUSO 4 corresponds with AuO. AUjO, 
forms aurates, e/r. KAuO„ by reacting with 
alkalis. The sulphides, Au^S and AuS, form 
thio- salts with the alkali sulphides, e.g, NaAuS ; 


but these thio- salts have been examined very 
slightly The chlorides are AuCl and AuCl, ; 
the acids HAuCl,, HAuBr^, tind HAuCyi, and 
salts of the form M^AuI^, are known. The 
compounds of Au are easily decomposed with 
separation of Au. 

The Pt metals fall into two families : (1) Bu, 
Bh, Pd, and (2) Os, Ir, Pt. The elements, as a 
group, possess the physical characters of metals 
very distinctly marked; but the existence of 
acidj^c oxides and sulphides points tq^ the non- 
metallic nature of these elements. Au is physi- 
cally more metallic, and chemically more non- 
metallio, than any of the other noble metals. 
S^or the relations of An to Co and Ag, and 


NOMMOLATpKB. ml 

(he relations o this, family to the members of and the name peroxide has been used for NO2 and 
Group VIII. (Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, PtJ, NjOj. This illustrates a difficulty. The prefixes 
and also to the other members of Group 1. (Li, mon^-, di-, &o. are sometime^ employed to de> 
Ka, K, Rb, Os), v. Copper group of elements, signate the firsi, second, thiiif, i&o., members of a 
vol. ii. p. 250 ; v. also Iron group of elements, series of oxide^, chloiides, i£o. of the same 
this Yol. p. 65. For details about the individual element, without implying anything as to the 
noble metals, v. Gold, vol. ii. p. 647 ; Iridium, number of 0, 01, &o. atoms in th^ molecules of 
this vol. p. 46 ; Osmium, Palladium, in tins yol. ; the variou% compounds ; ou^ the same prefixes 
Platinum, Rhodium, and Ruthentum in vol. iv. are employed sometimes to imply one, two, Ac. 

• M. M. P^ M. atoms of 0, 01, Ac. On both systems of naming 

NOMENCLATURE. The nomenclature of N.p is called monoxide ; on the first system NO 
chemistry is based on the system introduced by is called dioxide, but on the second system it 
Lavoisier, De Morveau, Berthollet, and De Four- * must be called monoxide; hence the second 
croy in 1 787. The leading principles laid down s^tem of naming gives the same name to two 
by the French chemists were (1) that every sub- different compounds. To get over this difficulty 
stance is to be regarded as an element until it N^mfl^ be called dinitrogen monoxide, and NO 
is proved to be otherwise ; (2) that the name of mononitrogen monoxide ; but such names are 
a compound is to exhibit tlie elemenfb, and as cumbersome. The prefix per- is generally em- 
far as possible the relative propoftions of the ployed to designate the. highest compound of a 
elements, of which it is composed. The names series, i.e. the one witlf »U;'atively most negative 
given to elements are not bAsed on any uniform element ; but a higher compound may be dis* 
principle ; some aro known by the names given covered ; in such a case the prefix, if used at all, 
them for centuries ; more recently disjyivered must be lug ' rod from the older to the more 
elements are named, sometimes from the names recently discovered substance. Salts are n^ed 
of compounds of them well known beforo the from the acids of which they are met Jlio de- 
elements were discovered, sometimes from the rivati/es. If there are two acids containing the 
localities where the materAl was found from same elements, to that with relatively more of 
which the element was prepared for the first the negative radicle is given a name ending in 
time, sometimes from a characteristic property -to, and its salts are called -ales ; to the other 
of the element, sometimes from fanciful con- acid is give*i a name ending in -o?iS, and its salts 
siclerations, and sometimes to express the pride are called -ites. By the use of prefixes per-, 
of the discoverer in hi? own nationality. To all hypo-, Ac., four or five acids and their salts may 
more recently discovered metals have been given be named, e.g. 

names ending in um. Binary compounds are HCIO. Hypochlorous acid* 

designated by names ending in ide, this termina- HOlOj. Chlorous acid, 

tion being applied to the name of tho more ^ HClOj. Chloric acid. ^ 

negative element ; thus all binary compounds of HCIO4. Perchloric acid. 

0 are called oxides. As 01 is more negative than Compounds Which probably contain tho OH 
S, it is better to call S-^Clj sulphur chloride than group are generally called hydroxides, and those 
chlorine sulphide. When two oxides, chlorides, containing the SH group aro called hydro- 
Ac., of an element exist, they are generally dis- sulphides or sulphyd rates. These names more 
tinguisbed by throwing tho name of the more or less imply a special view of the^ structure of 
positive elomerft into adjectival form, and using the compounds ; as the same view is not always 
the termination ic to indicate more of the nega- held by all chemists, it seems preferable to call 
live element, and ous to denote less of tho nega- a commonly occurring compound, such as KOH, 
live element, relatively to a fixed quantity of the potash, raffier than potassiuns hydroxide. The 
more positive element ; th'..3 the compounds Fed., nomenclature of organic chemistry must be 
and FeCl^ are known as ferrous chloride and ferric based on certain conceptions regarding tho 
chloride respectively. When more than two structure of carbon compounds. These corn- 
oxides, chlorides, Ac., of an element are known, pounds are so numerous, ;fnd many of them 
it is customary either to use prefixes di- (or hi-), show such small (Uffereiyies in empirical com- 
frt- (or ter-), Ac., or to indicate the relative pro- position, while not a fov are identical in com- 
portions of ftio elements by such prefixes ns position, that it would be impossible to frame a 
hypo- and per. It is also customary to give Byateraatio nomenclature without the help of the 
names to certain oxides for tho purpose of in- conceptions of molecular structure which lie at 
dicating their acidic ijharaoter. Thus the five the root of organic chemistry. In other words, 
oxides of N havo been named as follows at dif- names cannpt be found for the^ vMt variety of 
lerent times : • carbon compounds without considering the pro- 

NjO. Nitrous oxide ; nitrogen monoxide pe^ies and functions of these compounds as well 
(might also be called hyponitrous an- astneir composition; but the only way we have of 
hydride). exprdksing, at present, the chemical properties 

NO. Nitric oxide; nitrogen dioxide. of carbon* compounds is in terms of the mole- 

N2O,. Nitrogen trioxide; nitrogen sesqui- oular and atomic theory. For complicated ex- 
oxide; nitrous anhydride. ampjes v. Azo- compounds, vol. 1. p. 869; lot 

NjO^. Nitrogen dioxide ; nitrogen tetroxide; some simpler cases ju. Hydrocarbons, vol«ti.p. 

nitroso-nitrio anhydride ; nitrogen per- 715. ^ . 1 ^ ^ 

• No attempt is made in this article to trace 

NaO Nitrogen pentoxide; nitric anhydride; the historical development of chemical nomen- 

nitrogen peroxide. olature, nor to discuss fully thA present systems 

The same name — ^nitrogen diozide-~;hs8 been of naming used in the science. Cheimoal nomen- 
given to two different compound, NO and NO,; f olature is a subject the details of which must be 
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Learnod gradually by studying ohamical sub- 
stances and their reactions. The article Nohi^n- 
OLiTUBB in the first edition of this Dicticyiary 
contains references to the more important older 
memoirs on the subject. In Addition to these 
should be added a report on chemical nomencla- 
ture by a copimittee ^ the British Association 
(B. A, 1884. 89). Inference should al^o be made 
to the suggestions of the Council of the Chemical 
Society (0. J. 36, 277). M. M. P. M. 

KOHABECANE v. Enndeoane. 

KOKANE V. ENNiNB. 

KOEAPHTHENE C,H„. (136° cor.). S.G. |g 
•763. H.C.V. 1,880,900. H.C.p. 1,383,400. Ocedrs 
in Bussian petroleum (Markownikofi^ J. B. 15, 
831 ; Ossipofi, J. JR. 20, 646). It is ([/-tumene 
hexahydride as it yields ip-cumene sulphonio aoid 
on treatment with HjSO^ (Konovaloff, C. C. 
1887, 1133 ; J. B. 22, 4, 118). Br and AlBr, 
yield tri-bromo-4^-ounftne. Nitric acid (S.G. 
'1*4) yields OJIuNOa (219°), 'which on reduction 
^elds C*H,,NHj, (172°-177°), S.G. 2 *873, smell- 
ing like coniine. Chlorine yields 6 bH„CI (186°), 
whdace C,E [|,1 ( 110 ° at 200 mm.), CbH^OAo 
( 209°), ^nd OjH^OH (191°), S.G. |§ -8972 may 
be successively derived. Nonaphthyl iodide is 
converted by Ag.p into (C^HiJ^O (301°), S.G. 
* 866 . NonaphUiylene OjjH,, (136°), S.G. ^ *807 
may be obtained from nonaphthyl chloride. 

Isononaphthene C^H,,. (16f ). H.O.v. 

1,881,700. H.C.p. 1,384,200. Occurs also in Eus- 
sian petroleum. 

EOlWC ACID C,pHj,0,. [187°]. Formed by 
the action of bromine and alcoholic potash on 
isopropyl-isovaleric acid (Wohlbriick, B. 20, 
2336). Plates. t 

K ONOlC ACID V. Ennoio acid. 

NONTL. The radicle Cj,H|„ called Enntii 
in this Dictionary. 

Bi-nonyl is Octodecane. 

EONYL ALCOHOL v. Ennyl alcohol. 

EOETLEEE v. Ennylene. 

EONYLEEIC ACID v. Ennenoic acid. 

EOEYLIC ACID v. Ennoio acid. ^ 

EOEMBTHYLHEMIPIC ACID v. Methyl de- 
rivative of Di-oiy-phthalio acid. 

E0BMETH7LEITB0HEMIPIC ACID v. 
Methyl derivati/oeof Nitbo-di-oxy-phthalioaoid. 

EOEEABCOTIEE Namotine. 

EOBOPIAEIC ACIE v* wianzo aoid. 


EOEWBOlxm Eg. m At w. 0.219. thii 
name was given by Dahll to a substance s^a- 
rated by him from nickel-glanee from the Nor- 
wegian island of OsterO and ranked by him 
among the elements (B. 12, 1731 ; 18, 260). Ac- 
cording to Prochazka {A. 0, J. 2, 218) the ele- 
ment exists in some specimens of unrefined Pb 
(along jyith Bi, Cu, and Ni). The claim of Eg 
to rank as an element cannot be regarded as yet 
satisfactorily established. 'Eg is said to show 
great resemblances to Bi ; to melt at o. 264° ; to 
form a fusible oxide resembling Bi^Og. The 
hydroxide ii soluble in EOHAq, also in a large 
excess of NH 4 or Na carbonate solution. If the 
oxide is Ng.^ 03 , the at. w. is approximately 219 ; 
if the oxide is NgO, the at. w. is approximately 
146. ^ M. M. P. M. 

EOTATI^E. The expression of the compo- 
sition, and, as far as possible, the properties, of 
compounds by the use of symbols and formulae. 
Thp subject is diSchssod sufficiently in the ar- 
ticles Equations, chemical {q. v. vol. ii. p. 433), 
FoRMut jB (g. V. vol. ii. p. 572), and Isomerism 
(q. V. this vol. p. 79). M. P. M. 

EDCIN V . Jl’GLONE. 

NUCITANNIN. .Occurs in walnuts (Phipson, 
C. N. 20, 116). Decomposed by dilute acid into 
sugar and red {pnorphous rufic acid O 14 H 12 O,, 
which yields the salts Ca 028 H 240 ,, and 
PbO,4H,A. 

EDCLEIE V. PROTEiDf, Appendix 0. 

EDCLEO- ALBUMIN u. Proteids, Appen- 
dix 0, 

EUCLEO-PBOTEIDS V. PBOTEiDS, Appen- 
dix 0 . 

EUMBEB 8 , LAW OF EVEN. Laurent {A, 
Ch. [3] 18, 266) said that the sum of the mono- 
valent, trivalent, and pentavalont elements con- 
tained in any well-defined and stable compound 
is always an even number. This law of even 
numbers was long an article of belief among 
orthodox chemists. If by an n- valent element is 
meant one the atom of which combines directly 
with n other atoms to form a molecule, then there 
arc several exceptions to the so-called law ; e.g. 
the molecules InClj, InCl,, and probably InCl exist 
as gases ; so do the molecules FeC ]2 and FeOl,, the 
molecules WClj and WClg, &c. M. M. P. M. 

EDPHABIE C,hH 24N202- An amorphous 
substance in the rhizome of Nuphar luteum 
(Griining, J. 1882, 1166). 

EDX VOMICA V. STRYOHNiNa., 


o 


tt-OCTADECAEE 0,*H,r [28®]: (817°). 1 

S.G. Y *776 ; Y *768. Occurs In paraffin from j 
brown coaL Formed by reduction of stearic 
acid with HI and P and by the action of Na on 
ennyl iodide (Krafft, B. 16, 1703 ; 16,,172a; 19, 
2221 ; 21, 2261). Hexagonal tables. 

OCTADEOISBEE 0 ,.H, 4 . [80°]. (184° at 
16 mm.). e.G.^’ Y *8016. Formed by heating 
aloohoUe potash (Krafft, B. 17, « 


OCTADEOOIC AOID (0.H, J,CH.CO,H. [89°1. 
(above 300°). Prepare by heating di-ootyl- 
malonio acia (Conrad a. Bischoff, B. 18, 697). 
White crystals. 

OCTADECYL ALCOHOL OiAt-OH. [69°]. 
(2l0° at 16 mm.). S.G. Y *884^? V *7849. 
Occurs in crude cetyl alcohol, and is pre- 
pared by reducing stearic ald^yde with zmo- 
dust and acetic acid (&afft, B. 16| 1782 1 17» 
1687). . 



OOTINfilrtL 


CS8 


Ac 0 tyt Airii>aHv4 [o. 81^. (228^ at 15 
mm.}. 

OCTABECYI-BENZBITE O.At-CA- [36®]. 

(249° at 16 mm.). Formed from octadeoyl i(^ide, 
iodo-benzene, and eodimn /Kraftt, B. 19, 2984). 

Fields a solid sulphonio aci^ 

OCTADEOYLENB C„H^. [18°]. (179° at 

15 mm.). S.G. ^ *7910; "7881. Formed by 

distilling octadeoyl palmitate 4Erafft, B. 16, 

8024). • • ' < 

Ootadeoylene Anthsmene. [64°]. 

S.a. « -942. V.D. 127 (H - 1). Obtained from U20 ; A. 266, 103). Oil. 
Anthemis nobilis by extracting tl/e blossoms ' ..... . 

with ligroin (Naudin, BZ. [2] 41, 483). Minute 
needles. 

OCTADECTLENE BEOMIDE v, Di-bbomo- 

OOTAOEOANE. • 

OCTADECYE IODIDE 0,^,1. ^33-6°j (K.); 

[48°] (S.), From the .alcohol, I, and P (Krafit, B. 

19, 2984 ; Schweizer, Ar. PK [3] 22, 763). 

OCTADECYt-PHENOL 0„H3,.Cj,H^.0H. [84°]. 

(277° at 16 mm.). Formed by fusing oct%iecyi- 
benzene sidphonic acid with potash (Er^t, B. 

19, 2986). Plates (from alcohol). 

n-OCTANE Mol. w. 114. (126°). S.O. 

J -7188. V.D. 4 03 (Lemoine, Bl [2] 41, 163). 

C.E. (0°-10°) -001186 ; (0°-100°)4001331 (Thorpe, 

0. J. 37, 217). S.V. 186-3. Occurs in American 
petroleum (Pelouze a. Cahours, A. 127, 197; 

Sohorlemmer, (7. J. 419). Formed by the 
action of zinc and HOlAq on sec-octyl iodide 
(Schorlemmer, 0. J, 27, 1029), by the action of 
sodium-amalgam on n-octyl iodide (Zincke, A, 

162, 16), and by the action of sodium on n-butyl 
iodide (Schorlemmer, A, 161, 280). Obtained also 
by distilling whale oil under pressure (Engler, 

B. 22, 696). Oil. 

l8O-ootanePr.CH2.CHj.Pr. Di-isobutyl. (108°). 

S.G. 2 *709 ; 82 *693 (W.) ; 9 -711 (Thorpe). C.E. 

(0°-10°) -001205; (0^-100°) -001401. /tip* 1-8943 
atl6°(W.). 64-47. S.V. 184-6 (Schiff, il. 

220, 88). V.D. 3-94. Formed by electrolysis of 
potassium iso valerate (Kolbe, A. 69, 261 ; C. S, 

Mem.t 8, 878 ; 0. J, 2, 167). Formed also by the 
action of sodium on isob|ityl iodide and on a 
mixture of isoamyl and isopropyl iodides (Wurtz, * 

A. 98, 112 ; 96, 364 ; Schorlemmer, Pr. 16, 37 ; 

A. 144, 188 ; W. 0. Williams, 0. JT. 31, 641; 35, 

126). Occurs also among the products of the 
distillation of whale oil under pressure (Engler, 

B. 22, 696). gU. 

Ootane CjMe^. Hexa-methyVethane* [97°]. 

P . Formed from tert-butyl iodide and sodium 
r, Bl. [2] 86, 169). 

Ootane OgH,. (life®). V.D. 8-97 (obs.). 

8.0* ^'712. Formed by reduction of jocnnne,' 
conicelne, or conhycftine by prolonged heating 
with HI and P (Hofmann, B. 18, 12). 

OOTANE DICABBOXYIIC ACID C,oH,A- 
[184°-194°]. A product of the action of sodium 
on bromo-methyl-ethyl-acetic ether (Pagan- 
iteoher, A. 195, 121). Crystals (from water). 

Ootane dioarboatylio aMd 
OO^OHj.CHMe.[Caa:j«OOJE[. [44°]. Methyl- 
a$SaXo (U>H FormM bv heating the tetr|k- 
oarboxylio acid (Perkin, jun., 0. J, 61, 218). 

Oiystals.— Ag^A". Ethyl ethsrEi^**. Oil. 

Ootane tetraoarbonyUo ether 
(0O»BI).0H.GHMe.(0m4.0H(CO^t)r (276° at 
60 mm.}. A prodnol the action of di-bromo- 


methyl-pentamethylene on malonfo ether (Perking 
O./. 68, 217). Syrup. 

Octane tetradeoa-oarhozyHo ether 
C02Et.CH2.[0(C02Et)J..0H2.C0,Et. Fo?ined 
from chloro-butane heptacarboxylio other and 
sodium butane heptacarboxylio ether (Bisohoff, 
B. 21, 211^. Viscid oil.#- 
OCTENE 1;. OOTTLBNE. • 

OCTENOIC ACID C^HhOj le. 
Pr.CH*.0H:CH.OH2.CO2H. (231°). Formed by 
distilling isobutyl-paraconio acid (Fittig, B. 21, 


^ dotencio acids are also formed by oxidation 
of octeno'C aldehyde (Fossek, M. 2, 622), and by 
reducticii:)Of subGrene-carboxylic acid 0,H,2<)g 
(Spiegef, A. 211, 119). They are volatile with 
steam. 

OCTENOIC ALDEHYDE C,H„0. (160° at 
18 mm.). Formed by heating isobutyrio alde- 
hyde vdth cone. NaOAcSq at 150° (Fossek, 

2, 614). Liquid, volatile with steq-uf Forms a 
mirror with ammoniaoal AgNO^, and a costal- 
line compound with NaHSO,. Yields acetic jind 
isobutyric acids on cxidation. * 

Octenoio aldehyde PrCHiCEt.CHO. (178°). 
Formed from butyric aldehyde and aqueous 
NaOH or NaOAo (Raupenstrauch, M. 8, 108). 
Oil. Reacts with phenyl-hydrazine. Yields 
OgHiftO (131°) on reduction with iron and HOAo. 

Octenoio*aldehyde OgH^O. (230° i.V.). S.G. 
8 -968. Formed by passing dry HCl into iso- 
butyric aldehyde (Oeconomides, Bl. [2] 86, 209). 
Oil, resinifiod by potash. Reduces ammoniaoal 
AgKOa forming a mirror. 

OCTENYL ALCOHOL CgH,„0 i.e. 
CH^:CH.CH2.CEt20H. Bi-ethyl-allyl-carUnol. 
(166°). S.G. » -889. C.E. (0°-.83°) -00104. 
Formed from di-Cthyl ketone, allyl iodide, and 
zinc (Schirokoff a. Saytzoft, A. 196,113). Oil. 
Yields di-ethyl-ketone and propionic acid on 
oxidation. With HOCl it forms a oomponnd 
converted by caustic potash into tri-oxy-ootane. 
KMnO4yieldBCEt2(0H).CH2.C02H. DUuteHjSOg 
at 100° yields octinene (0. 128°) (Reformatsky, 
J. pr. [2] S% 217). 

Octenyl alcohol 0MePr(03H4)(CS). (160°). 
S.G. J -8486; -8346. Formed from methyl 

propyl ketone, allyl iodide, and zinc (Seml- 
janitzin, J. pr. [2J 23, 263; Reformatsky, J.pr. 
[2] 40, 412). Yields CMePrr0H).CH2.00,H on 
oxidation. • * 

OCTENYL OHLOElDE CgH„.OH:OHGL 
(168°). S.G. 2 -927. Formed from OgHigOlg and 
alcoholic potash (B6hal, A. Ch, [6] 16, 278). 
Liquid, smelling like carrots. 

OCTINENE OgH,4i.e.CHg.C:O.CgH„. MethyU 
amyl-acetylene. (188°). S.G. 2 -771.. Formed by 
the action of alcoholic potash on ootylene bromide 
(def!ved from octylene got by dehydrating octyl 
aloohril) (Rubien, A. 142, 299; B6hal, Bl [2] 47, 
83 ; 48, 704 ; 60, 369, 629 ; A. Ch. [6] 16, 274, 
428). * MoSile liquid. Does not react with am- 
moniacal CUgOl,. On dissolving in cold HgSOg 
and pouring into Ice-cold water it yielda . the 
kctpne OgH.gO (171°), 2-886 which 

hexoio andacetio acids on oxidation. ^ 
Octinene CgH,, i. 0 . CHiC.CH2.OgH,,. (l25°- 
183°). Obtained by heatings the preceding 
isomeride with sodiom at 110° (B 6 hal). Liquid. 
iForms a yellow pp. with ammoniaoal copious 
chloride. 



631 


(KrriNjflSii; 


Oetinene 0 «H, 4 . Oonytene. (126®). V.D. 
56*6 (H»l). Obtained by dry distillation of di- 
methyl-coniine methylo-hydroxide and by J^eat- 
ing ‘ azoconhydrint * with P^O., (Wertheim, A, 
123, 170; Hofmann, B, 14, 71(^. Oil. Forms a 
di-bromide {v. Di-bromo-octylene). 

Ootinene C„H, 4 . Diisocrotyl. [ 6 ®]. (126®- 
180°). Formed from CMe^iCHBr aftd sodium 
(Pribytek, J, B. 20,606). Oil, rapidly absorbing 
oxygen. 

Ootinene CH,:CMe.CH 2 .CH 2 .CMe:CH 2 . (114°). 
Formed from CHarCMe.CHaCl and sodium 
(Przybytek, B. 20, 3240). 

Ootinene ChH, 4 . (c. 123°). S.G. I) *7734 ; flf 
*7688. Rjq 62*12. Formed by heating octeiiyl 
alcohol OHj:CH.CHa.CEt.,OII with dilfit# II 2 SO 4 
at 100° ^ (Reformatsky, J, j)r. [2] 30, 217). 
Mobile liquid, absorbing oxygen from the air. 
Combines with bromine. Oxidised to acetic and 
propionio acids by ohrrmio acid mixture. Yields 

iBri. . € 

Isomerid^: Xylene tetrahydride. 

OCTINOIO ACID V. Dl-AI^LYL-AtETIO ACID. 
^CTINYL ALCOHOL OJI„0 i.e. 
(OH 2 :CE.CH.j 2 CMe(OH). Methyl-di-allyl-car- 
hvMh (168° cor.). S.G. g *864; *852.* H.O. 

1,201,400 (Longuinine, A, Gh. [ 6 ] 23, 388). 
Formed from allyl iodide, acetic ether, and zinc 
(Sa^zeff a. Sorokin, B. 9, 33, 277 ; A. 185, 169). 
Yields oxy-methyl-glutaric acid on A^idation. 
Acetyl derivative (177° cor.). 
OCTODECANE v, Ootadecane. 


It-OCTOIO ACID 0,H„O,i.e. CH3(CHJ4.C0,H. 
Caprilic acid. Mol. w. 144. [17°]. (237° i.V.). 
S.G. § -927 (Zander, A. 224, 71) ; g *913 ; | *908. 
M.M. 8*665 at 18*6°. S. *25 at 100°. H.O. 
1,138,694 (Louguinine, A. Gh. [ 6 ] 11 , 221 ); 
1,145,600 (Stohmann, J. pr. [ 2 ] 43, 18). C.E. 
(0°-10°) *00092. S.V. 197*8. Occurs as glyceryl 
ether in butter (Lerch, A. 49, 214) in cocoa-nut 
oil (Fehling, A. 63, 399 ; Renesse, A. 171, 380), 
and in Limburg cheese (Iljenko, A. 65, 85). It 
occurs also in fusel oil from various sources. 
Formed by oxidation of n-octyl alcohol (Zincke, 
A, 162, 9) and bjf saponifying its nrtrile which 
is formed the action of bromine and NaOH 
on the amide of ennoio acid (Hofmann, B. 17, 
1408).^ Formed also by oxidising di-oxy- stearic 
aoid with alkaline ^MnO, (SpiridonofF, J. pr. [2] 
40, 24^. White crystals, insol. cold water. 

Salts.— BaAV L •62^at 20°.-CaA' aq.— 
ZnAV [136°].— PbAV [84°].— CuA^ [266°].— 
AgA' : white curdy pp. 

Methyl ether MeA'. (193°). S.G. S *8942. 
S.V. 220*1. O.E. (0°-10°) *00094 (Gartenmeister, 
A. 233, 286). 

Ethyl ^ther EtA'. Mol. w. *172. (206°). 
S.G. g *8842. S.V. 246*9. OJ!. (0°--10*) 
•00098. ' ^ ' 


Propyl ether TrA'. (225°). S.G.gr8806. 
S.V. 270*3. C.E. (0°-10°) *00092. , 

Butyl ether O 4 H 4 A'. (240*6°). S.G. 2 

•8797. S.V. 296*9. O.E. (0°-10°) *00094. 

Meptyl ether 0,H,jA'. (290°). StG. g 

•8764. S.V. 877*0. C.-G. (0°-10°) *00086. . 

n^Octyl ether 0-H,,A'. (306®). S.G. g 
•8765. S.V. 404*8. O.E. (0°-10°) *00084. 


Phenyl etd>erVhk\ 


(300°). 

[106°]. 8 . *464 


Anhydride 

A. 86 , 229). 

Niirile C,H, 5 .CN. (196°) (P.); , 

(Hofmann, B. 17, 1410). Q.G. la .82 (Fe] 
Z. [2] 4, 665). 


(199°) 

illetar, 


Iso-octoic acid O.H, A. (219°). S.G. J *926; 
y *911. S. *16 at 16°. Formed by oxidising iso- 
octyl alcohol (W. C. Williams, C. J. 31, 642 ; 35, 
129). Ijiquid.-«HaA'.— KA'.— MgA', 2aq.— -^A'. 
Crystallises from hot water. 

Ethyl ether EtA'. (176°). 

leo-octyl ether (c. 280°). 

Octoic a 6 idCH 2 Pr.CH.,.CHMe.C 02 H- (o.215°). 
Formed by oxidation of isodibutol 0„H,„0 (But- 
lerow, A. 189, 70). Liquid. Probably identical 
with the preceding acid. 

Octoi^ aoid OMoa.CMe^.CO.^ ? (210°-230°). 
Formed, in small quantity, by passing CO over a 
mixture of XaOMe and NaOAo at 200° (Geuther 
a. FrShlich, A. 202, 813). 

^Octoic acid Pr 26 H.CO.A 
I Di-n-propyl-acetic acid. ( 220 °). S.G. £*9216. 
Obtaiirod by boiling di-propyl-acetoacetio ether 
with alcoholic potash or by heating^i-propyl- 
maldnic acid (Burton, Am. 3, 889 ; Fiirth, j|f. 9, 
317).— CaA',2aq. 13 . 9*67 at 0° ; 1*65 at 80°.— 
BaAV— AgA'. S. *123. 

Ethyl eth<^ EtA'. (183°). 

Octoic acid OT,Pr.CMe 2 .C 02 H. [18°]. (216°). 
Obtained from its ether, which is formed by the 
action of sodium on isojutyric ether (Brugge- 
mann, A. 246, 149). Large hexagonal plates. 

OCTOIC ALDEHYDE CbH,« 0. (171°). Oc- 
curs among the products of the distillation of 
castor oil soap (Limpricht, A. 93, 242 ; Bouis, 
A.Gh. [3] 48, 99 ; Stadeler, Jpr. 72, 241 ; Dachauer, 
A. 106, 270 ; B 6 hal, Bl [ 2 ] 47, 33, 163). Formed 
also by distilling a mixture of calcium ootoate 
and calcium formate. Liquid. Combines with 
KaHSO,. Yields a mirror with ammoniacal 
AgNO,. 

Oxim (222°). 

Octoic aldehyde CACHEt.CHO. (161°). 
Formed by reduction of octonoic aldehyde (Ran- 
penstrauch, M. 8 , 108). Oil. Volatile with 
steam. Reduces ammoniacal AgNO.. 

OCTO-ICOSONOIC tALDEHYDE 0,„n.„0 i.e. 

O.H,..CH:C(C.II„).On:C(C,U„).CH:C( 0 ,H„ ). 6 nO. 

( 0 . 835°). A product of the action of alcoholic 
potash or of Ac^O on hoptoic aldehyde (oenanthol) 
(Perkin, C. J. 43, 66 ). Oil. Yields a mixture of 
heptoio and hexoio acids on fusion with potash. 

OCTONAPHTHENE 0„H,6° (1W°). Occurs in 
Russian petroleum (Markownikoff, B. 20, 1861). 
Yields a very little tri-nitro-w-xylene on treat- 
ment with H^SO^ and I^NO,. H.SO^ yields a 
sulphonic acid, the amide of which crystallises 
in nefidles [ 220 °]. . 

OCTYL. The radicle OgH|i» which is also 
called Caprtl. 

Di-ootyl V . Hexadecane. 

OCTYL ACETATE v. Acetyl derivaivoe of 
Octyl alcohol. 

. DI-OCT YL-ACETOKE v. Methyl heptadeoyl 

KETONE. 


w-UCTYL ALCOHOL G.H.gO. Mol. W. 130. 
(1.96*6° i.V.). S.G. g *8876 (Z.); » *8301', 15 
*8249 (PJ. O.E. (0°-10°) *00080. M.M. 8*886 
at 20° (Perkin). S.V. 190*6 (Zander, A. 224, 
84) ; 197*3 (Ramsay). Obtained from its acetyl 
derivative which occurs in the volatile oil of cow* 
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pumim (JStffocI^ SphmdyUum), and in the 
oil of JBT. giganteum (Zincke, A. 152, 1 ; B. 4, 
822; M58linger,il. 185, 26). The butynyl deri- 
vative ocoura in the ripe fruits of PoaUrtaca 
sativa (Renesae, A. 16(\f 80). Heated with am- 
moniaoal ZnOL at 280^ it yields a mixtnre of 
mono- di- and tri- octyl-amines, the ^eld of 
mixed bases amounting to 70 per cent, of the 
alcohol used (Merz a. Gasiorowski, J5. 17, 6510). 

Acetyl derivative OgH„OAo. • (212° cor.). 
B.G. H -8847 (G.) ; if -8714 ; k *8678 (P.). C.«. 
(0°-10®) *00094. 8.V. 246-8 (Gartenmeister). 

M.M. 10-601 at 16*1° (Perkin, 0. J. 46, 421). 

Benzoyl derivative OgH„OBz. ^(306°). 

E thy I ether (183°). B.G.ii*79. 

5cc-0ctyl alcohol OgH,3.CH(OH).CHg. 
Capi-yl alcoJwh Methyl-hexyl-carbinol. (179*6° 
cor.). S.G. U -8236 ; || -8178. M.M. 9-i04 at 
12-4° (Perkin). S.V. 191-3 (Schifif, A. ^20, 103). 
/i/,- 1-4297. Rqo “65-67 (Briihl, A, 203, 28). 
Formed by distilling sodium ricinoleate with 
NaOH (Bouia, A. 97, 34; Moschinin, A. 87,« 
111 ; .4. Ch. [3] 44, 140 ; Limpricht, A. 93, 242 ; 
Neison, C. J. 27, 837 ; Sohorlemmer, Pr. 16, 3^6 ; 
0. J. 27, 1029)f Obtained also from n-ootane 
octyl chloride and octyl acetate (Sohorlemmer, 
A. 152, 152). Yields methyl hexyl ketone on 
oxidation. 

Acetyl derivative OgH„OA«i (193°). 

Octyl alcohol OglligO. Di-isobutyl hydrate. 
(180°). S.G. J *841. Formed by chlorinating 
CHaPr.CH^Pr, convertings the resulting octyl 
chloride into octyl acetate, and boiling this with 
KOHAq (W. 0. Williams, 0. J. 86, 127). Yields 
an octoio acid on oxidation. 

Octyl alcohol GgH.gO. (c. 162°). S.G. V® 
•820. Formed at the same time as the pre- 
ceding (W.). Yields on oxidation a ketone 
CA.CO.C3H, (160°). 

Octyl alcohol CHEt2.CH(OH).C.A- (164°- 
168°). Formed from CRBr.COBr and ZnEtj, 
followed by water (Winogradolf, A. 191, 126). 
SI. sol. water. « 

Octyl alcohol (174°~178°). S.G. « 

•811. Obtained from octylene, by treatment 
with HI, the resulting octyl iodide being con- 
verted into octyl acetate by AgOAc (De Clermont, 
O.P. 66, 1211; A. 149, 38; Bl. [2] 12, 212). 
Yields a ketone CgH,yO on oxidation, and, on 
further oxidation, acetic and hexoio acids, la 
probably identical with methyl-hexyl-carbinol. 

Acetyl derivative. (0. 176°). 

Tcrf-Octyl alcthol Pr3CMe(OH). (161-6°cor.), 
S.G. *8236 ; ^ •8151. Formed from di-propyl 
ketone, Mel, and zinc, followed by water (Sayt- 
zelf, J. pr. [2] 31, 320 ; Bl. [2] 46, 257). Yields 
acetic, propionic, and butyric acids on oxida- 
tion. . • 

Acetyl derivative. (0, 176°), S.G. *5° 
•8664. (160-6°). S.G. as -838. 

2hrf-Ootyl alcohol CEt3Pr(OH). Formed 
from butyryl chloride or EtCOPr and ZnEt, 
foUowed by water (Butlerow, Bl. [2] 6, 17; 
Sokoloff, J. R. 1887, 695). Yields butyric, pro- 
pionic, and acetic acids on oxidation. 

Acetyl derivative. (177°), 

Ootyl aloolysl CMe3.CH2.CMe2(OH). Isodi- 
hutoU [0.-20°.] (147°). S.G. fi *842. Formed 
from * di-isobutylene * hydroiodide and Kgfi 
(Butlerow, A. 189, 63)* Yields OMeg.OOgH and 
aeetonf on oxidation. 


Bso-Ootyl aloohoL (182M86^). Obtained 
from n-octane by ohloimation and oonverslon 
of the mixed ootyl chlorides into aoetates 
(Schorltomer). Yields propionic and valerio 
acids on oxidation. 

Acetyl derivative. (200°). 

OCTYL ALLOPHANATB 0,oH,oNA i.e. 
CgH,,O.CO.NH.CO.NH,. [116°]. Foftned from 
octyl alcohol and Cl.CO.NHg (Gattermann, Am 
244, 40). Silky needles, v. sol. not alcohol. 

n-OCTYIAMINE CgH.TNHg. (186°) (E.); 
(180°) (H. a. D.), Formed, together with di- and 
trXoctyl-amine, by heating octyl iodide with 
alcohi^lio Nil, at 100°, or octyl alcohol with 
ammoniacal ZnClg at 280° (Renesse, A. 166, 86 ; 
Merz a. Gi^igrowski, B. 17, 629). Formed also 
by reducing nitro-octane (Eichler, B. 12, 1886), 
and produced by decomposition of the urea 
GBH„Nfi.CO.NH.CO.C8H„ [100°], which is pro- 
duced by the action of EGj^r on ennoic amide 
CgHjT-CO.NHj (Hofmann, B. 16, 773; Hopgewerfl 
a. van Dorp, E. T. 0. 6, 387). OiL-^B'HCl.— 
B;gH,PtCle.~Piccate [113°]. Plates (H. a. D.). 

Nec-Octylamine C8Hj,.CH(NH,).CH,. CayryU 
amine. (176°) (B.); (163°) (Jahn, M. 8, 472). 
Formed, .together with the di- and tri-octyl* 
amines, by heating iso-octyl chloride with 
aqueous NH, (Malbot, 0. B. 106, 676 ; A. Ch. 
[6] 13, 507; cf. Squire, G. J. 7, 108; Cahours, 
A. 92, 399; G.R. 89, 254; Bouis, A. Oh. [81 
44, 189). Formed also by heating the alcohol 
with ammoniacal ZnClg at 260° (Merz a. 
Gasiorowski, B. 17. 634).— B'HCl.— B'HI.— 
B'HAuCl4.-B APtCl..— B™0,.-B'ASOg : 
crystalline, v. sol. water. 

Di-n-ootyl-amine (C8H„)2NH. [37°]. (298°). 
V.D. 8-27 fobs.).— B'HCl.— B'APtCl.: nearly 
insoluble yellow plati^ (M. a. G.). 

Di-wo-ootyl-amine. (260°-270°). V.D, 8-49 
(obs.).-B'HCl.— B'HAuCl4.-BW'tClg. 

Tri-n-octylamine (C8H„)3N. (367°). Solid, 
si. sol. 90 p.o. alcohol, — B'jjHjPtCl,. 

Tri-tso-octyl-amine (C8Hi,)sN. (0. 870°). Oik 
— ^B'gHjPtCl, : reddish-brown mass. 

w-OCTYL-BENZENB CgHp.CA* [-7°]. 
(263°). S.G. *849. Formed frorq bromo- 
benzene, n-octyl bromide, and sodium (Sohwei- 
nitz, B. 19, 641; Ahrens, B. 19, 2718). 

Octyl-bensene Pr,CH^(CH,} ..C A- (246®- 
256°). Formed by heating plAnacyl-isoamyl- 
malonio acid with ziqc-dust^ (Paal a. Th. Hoff- 
mann, B. 28, 1602). Oil,»with blue fluores- 
cence. 

Be/creftces.—Bnom-j Chloro-, and lono- 

OGTTL-DSNZBNE and OCTYL-PHENTL-AMINE. 

n-OCTYL-BENZENE SULFHONIO ACIB 
OgH„.CgH4.SOjB. Formed by sulphoqation of 
n-octyl-benzeno (Schweinitz, B. 19, 642).^ 
BaA',iw|.— PbA'g3aq.— AgA'aq ; minute soluble 
prisms. 

n-OCm..B£NZ010 ACID OiAA li. 
C8H„.OA-C0.3H[1;4]. [139°]. Formed by 

saponifying its nitrile which is obtained by 
distilling the formyl derivative ofp-octyl-phenyl- 
amine^ with zinc-dust .(Bsran, B. 18, 188). 
,Plates*or needles.— AgA'. 

Nitrile C8H„.CA CN. (0. 812° nnoor.). 

OCTYL BBOMIDES. Formed f:x>m the oot^ 
responding alcohols, Br, and P (Zinoke, A 
162, 6 ; Lachovitch, A. 220, 181). 



Me 
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OH,(CHJ.CH^r. (I99«) (35.) 5 (204® W,) 
(Perkin). S.O. « 8 

OAs-OHBr.OH,. (188°). S.O.M 1*099. 
OCTYL CAEBAMATB NHa.CO,C.H.; C55^• 
(281°). Formed from 5eo-o(^tyl (oapryi) alcohol 
and ONOl at 100° (Arth, Bl. [2] 45. 703 ; Jl. Oh. 
[6] 8, 480). Crystals, y. sol. alcohol. 

n-O0T<£ OHUilOE CIH,(CH,]r'CH,OI. Mol. 
w. 148-6. (180«) (Zinoke, i. 162, 4) ; (183» 
cor.) (Perkin). 8.(1. H -8786 ; $| -8719. M.M. 
10*128 at 18°. Formed from n-octyl alcohol. 

fifsc-Octyl chloride 0.H„.CH01.0H3. (172° 
cor.). S.G. *8708; ff *8639. M.M. 10-248 
at 18° (Perkin). Formed from sec-octyl ‘alco- 
hol and HCl (Bonis, A, 92, 398 ; Malbot, BL 
[8] 8, 68). Ootained also, togeth^lr -with the 
preceding isomeride, by chlorinating n-octane 
(Schorlemmer, A, 162, 152). 

Octyl chloride Pr.GH2.GH2.0HMe.CH2Cl. A 
mixture of this chlcTide with Pr.OH 2 .OHCl.Fr is 
formed by chlorinating PrOH^CHjPr (Williams, 
O. cT. 85, 1^27 ; c/. Schorlemmer, A. 144, 190). 

Octyl chloride CMe3.0R.(5ClMe2. (146°^ 
>50°). S.Q. ^ *890. Form^ from ‘ diisobutylene * 
and nOl at 100° (Butlerow, A. 189, 51). 

Octyl chloride OEt 2 PrOL (155°). (Butlerow, 
Bl 6, 24). 


n-OCTYLEYE C,H„. Octcne. (123°). S.G. 
*2 *722. Formed from n-octyl alcohol, I, and P 
(MOslinger, A. 186, 62). ** 

Octylene OgH,,. (123°) at 760 ram. S.G. 
^ -7294 (S.) ; *7197 (Bruhl, A. 235, 11). O.E. 

(Wl23*4) *00138. AtDl’413. S.V. 177*2 (Schiff, 
A. 220, 90 ). Formed by heating sec-octyl alcohol 
with ^SOg or fused ZnCls (Bouis, A, 92, 390). 
Formed also, together with octyl bromide, By the 
action of P and Br on sec-octyl alcohol (Lacho- 
vitch, A. 220, 185). It is ^so a product of the 
action of NHjAq on sec-octyl iodide at 160° 
(Malbot, A. Ch. [6] 13, 614). Oil, with unplea- 
sant odour. Not afiEected by cold alcoholic EOH. 
, Is perhaps identical with the preceding octylene. 

Octylene GMe,:0H.0Mc3. Diisobutylene. 
(103° i.V.) (B.); (112°) (Malbot, A. Oh. [6] 19, 
870; O. B. 108, 967). S.G. il- *734. H.O. 
1,252,500'. H.F. 51,500. Formed by polymerisa- 
ion of isobutylene by heating with H^SO, (1 pt.) 
and water (1 pt.) at 100° (Butlerow, B. 8, 1683; 
9, 1687 : A. 180, 245 ; 189, 44 ; J. R, 1882, 190 ; 
Konovaloff, Bl, [2] 84, 334). Yields acetone, 
CMcg.OOxH, and ozj-octo'^j acid on oxidation. 

Octylene OMePr?CHEt. (120*4° cor.). S.G. ^ 
*7814. Formed in the action of Mel and Zn on 
di-propyl ketone (Sokoloff, J,pr. [2] 39, 444). 

Octylene CEtPriCHMe or CEt,:CHEt. (119°). 
8.G. y *7365. A product of the action of Etl 
and zmo on ethyl propyl ketone '(Sokoloff, J,pr, 
p] 89, 440). Oil. Yields acetic, propionic, and 
Dntyric acids on oxidation. 

Octylene PrCH:CHPr. (U6°-120°). ^Formed 
from PrOH(OH).GH(OH)Pr and HI at 140°, 
followed by alcoholic potash (Fossek, Mr 4, 673). 

Ootylenes of undetermined composition 
haye been prepared by Schorlemmer (if. 125, 
118), Cahonr8(J. 1850, 402; 1863,529); Benard 
{Bl, [2] 89, 541), Wnrtz {A, 128, 280), OldBz (B. 
7, 828), Williams (B, 10, 908), Thorpe a. Young 
(A, 166, 14), rnd Fittig (A. 117, 77), 

O CTYL ENE BBOMIBS v, Di-BBOUO-oOTAi^a. 
OOIYLSHE GLYCOL v, Dx-orr-ooTAna* ^ 


omtsst s.o. 

II -881. Formed by the action of KOH at 180° 
on the ohloro-octyl alcohol formed 1^ union of 
octylene with HOOl (Clermont, C. R, 63, 1328). 
n-OCTYL IODIDE Cg*„I. (220°) f 


B. 9, 998) ; (226*5°) (Dobriner, A. 248, 29). 

« 1*3638 p.); » 1*8407; fj 1*8316 (Perkin). 
O.E. (0°-.10°) *00089 (D.). M.M. 16*197 at 20*7°. 
S.y.' 222 * 6 . Formed from the alcohol and HI. 

5sc-Ootyr iodide PgH„.OHMeI. (211°). 
S.G. ift 1*81 (B.) ; 2 l*8l)5 (Kraflft, B. 19, 2222). 
Formed from the alcohol (Bouis, A, Oh, [3] 44, 
131 ; Sqv^ire, 0, J, 7, 108). 

Octyl iodide OgH„I. (120° in vacuo), S.G. 
*1 1*314. Formed from octylene and HI (De 
Clermont, Bl. [2] 12, 212). 

DI-OCTYL-MALONIO ACID 0,.H,g04 %,§. 
(CgH„’;,C(C 03 H)a. [76°]. Crystals, insol. water 
(Conrad a. Bischoff, B. 18, 597 ; A, 204, 163). 
Ethyl ether (338°), S.G.i|*B96. 

OCTYL NIXEJTE OgH,,.O.NO. (176°). S.G. 
II *862. Formed from octyl alcohol and HNO. 
(Eichler, B. 12, 1887). 

Sec-Octyl nitrite OgH„.CHMe.O.NO. (165°). 
S.G. - *881. Formed by the action of glyceryl 
trinitrite on ssc-octyl alcohol (Bertoni, O. 16, 
520). Oil, V. solf ether. 


OCTYL OXIDE (CgH„)gO. (292°). S.G. 8 
•8204. C.E.«i^ (0° 10°) *00088. 8.V. 403*6. 
‘Formed from OgH,,ONa and OgH|^ (MSslinger, 
A, 185, 56 ; Dobriner, A. 243, 10). 

o-OCTYL-PHENYL^ATONE OgH,,.O.H,.NH« 
— B'HCl.— B'ASnCl 4 (Ahrens, B. 19, 2726). 

p-Octyl-phenyl-amine [20°]. (310° cor,)\ 
Formed by heating octyl alcohol with aniline and 
ZnClj at 280° (Beran, B. 18, 132).— B'HOl.— 
B'^aS 04 .— B^gHjOjOg : white plates. 

Formyl derivative [66°]. Plates. 
Acetyl derivative 0,4H„.NHAc. [93°]. 
Benzoyl derivative, [117°]. Plates. 
The corresponding deriyative of sec-octyl-phenyl- 
amine melts at 109°. 


w-OCTYL-PHOSPHINE OgP.aPH^ (c. 186°). 
S.G. *821. Formed by heating octyl iodide 
with PH 4 I and ZnO (Mdslingor, A, 1^, 65). — 
B^HI: crystalline. 

OCTYL SULPHITES. 

w-Octyl-Bulphurio acid CgHjTO.SOgH (MSs- 
linger, A, 185, 62). Forms a sparingly soluble 
Ba salt, and an easily soluble E salt. 

Bec-Octyl-sulphuric acid OgH,-O.SOgH 
Pouis, 0. R, 83, 144; 88 , 935).— BaA^, 8 aq.— 
KA' aq ; pearly crystals. • 

n-OCTYL SULPHIDE (0,H„)aS. (aboye 
810°). S.G. II *842. From the chloride and 
E,S (MSslinger, A, 185. 69). 

Bec-OCTYL 8 ULPHOOYANIDE OgH„NS is. 
04 £i!„.CHMe.S. 0 y. (142°). From the iodide 

and potassium sulphooyanide (Jahn, B. 8, 805). 
OCTYL-THIENYL METHYL KETONE 


04 H 3 S(OgHi,).OO.OH,. ( 0 . 862°). Formed, to- 
gether with oily 04 HS( 0 .H„)(C 0 . 0 H,)g (which 
yields an oxim [68°]), by the action of AoOl on 
octyl-thiophene in presence of Aldg (ScHweinitz, 
B. 19, 646). Oil, yolatile with steam. 

n-OCTYL-THIOCAEBIMIDE OgH,,.N:OS. 
"(282°). Formed from fi-ootylamiAe (Jahn, B. 8, 
804; MS, 178). 

(a).00IYL-THI0PEXNB OJH|,.OAS. 

(258°). 8.G. ^ *8118. Formed from oet;l 
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bromide^ (a)«!odo<ihiop];[«ne and Na iU ather 
(Sabw^ta, B. 19, 644). Oil 

B#/arancM.-^BBoifo- and Iodo- oottl-thio- 


ocrrYi.TmoFHEK;f bicabboxtlio 

AOIB 0,H,,.0,HS(C0,HL [186®]. Formed by 
oxidising 04 HS( 0 gH|,)( 00 .CnBL ,)9 with alkaline 
EMnOg (Sohweinitz, B. 19, 646). Needles.—' 
BaA" l^aq,— CuA" 2iaq.— Ag,jA" 3aq : yellowjpp. 

fifflC-OCTYL-THIO-FEEA OhH„»H.CS.N^. 
[114°]. Formed from t^c-octyl-tbio-oarbimi^e 
and NH, (Jahn, B. 8, 804 ; M. 8, 173). Plates. 

OCTYL-TOLYL-AMINB OgH,Me(OgH„)NHg. j 
(825°). Formed by heating o-toluidihe with j 
ootyl aloohol and ZnCl, at 280° (Beran, B. 18, 
145). on.— B'HCl.— B'gHgSO^.— B'ACA* 

Acetyl derivative, [81°]. Needles. 

Beneoyl derivative. [117°]. Plajps. 

OCTTL-UBEA. Ennoyl derivative 
OgH,,NH.OO.NH.CO.OgH„. [97°]. FroTn ennoio 
amide, Br, and NaOHAq (Hofmann, B. 15, 760). 

(ENANXH-BIAGETONAMINC* o. Aceiom-, 

JJONE. 

(ENANTHIO ACID v. Hepioio acid. • 

(ENANTHpL V, Hbptoio aldehyde. 

CENANTHYLAMINE v, Hbptylaminb. 

(EKANTHTLIC ACID v. Hi^oio acid. 

(ENANTHYLIDENE v, Heptxnbne. 

(ENOGLDCIN C^HgOg. [2085°]. A sub- 
stanoe resembling phloroglucin prepared from 
oenolin, the red colouring matter of wine, by 
potash-fusion (Gautier, [2] 83, 683). Tables 
(containing 2aq), m. sol. water. Gives no colour 
with FeClg. 

(ENOLIN CgiH^Oio? A colouring matter 
ppd. by adding lead subacetate to red wine 
(Gi6nard, C, B, 47, 268 ; Gautier, Bl, [2] 32, 
103) or by adding lime (Varenne, Bl, [2] 29, 109). 
Its composition is variable. 

OIAZTHIOLES. DeriyatiTM of 

OILS. Liquids nearly or quite insol. water. 
In a more restricted sense, the term oil is applied 
to neutral liquids derived from plants or animals. 
Oils ore said to be ' fixed ’ when they cannot be 
distilled either alone or with steam without under- 
going decomposition; oils thac can be so dis- 
tilled being termed volatile^ or essential oils. 
Most of the fixed oils are glycerides of stearic, 
palmitic, and oleic acids (u. Glyoebin). Fatty 
oils tiiat absorb oxygen from the air and thus 
become slowly converted into, varnishes are 
termed drying o^, e.g. linseed, hazel-nut, hemp, 
and poppy oils. Hrying oils contain glycerides of 
Unolelo and similar unsaturated acids (v. liiNo- 
LEio AOiD and Fat). Essential oils consist 
either wholly of hydroca Aons or of mixtures of 
hydrocarbons with compounds of carbon, hy^j^o- 
gen, and oxygen. Thes® oxygenated compounds 
may be compound ethers Toil of chamomile), 
phenols (oil of thyme ; oil of caraway), ketones 
(oil of rue), addehydes (oil of cinnamon), or acids 
(pil of valerian). Many essential oils deposit a 
solid (stearoptene) on cooling strongly, leaving a 
liquid portion (elceoptene). Most of the essential 
0^ contain teipenes or at any rate hydrocarbons 
of the formula (OgHJu (v. Tebpbnes). The in- 
dividual oils afe described in their alphabetical 
places. See also Fat. , 

Ol^BANDBIlTE. A poisonous alkaloid p0°- 
75°^f iu the ie8V#4 0^ |be oloan(^er (Lukomski, /• 


1861,^546 ;^ B^el H, 1875, 768). Minute otys- 

o!l^IN£ 8. Hydrocarbons, homolo- 

gous wit^ ethylene, so called from th^ property 
of combining with chlorine and b\x>mine, even in 
the dark, forming oilf diohlorides and dibromidea 
(v. vol. ii. p. 716). 

OLEIC ACID C,gH«Oa. Mol w. ^82. [8°] 
(Schdn, A. 24?, 262) ; [14°] (RottUeb). (228'’ at 
10 mm.); (236° at 100 mm.) (Krafft a. Noerd- 
linger, B. 22, 819). S.G. ^ *808. Occurs as 
glyceryl ether (triolein, vol. ii. p. 622) in most 
fii^d oils and fats (Ohevreul, Becherches sur lee 
corps grast P* 205 ; Varrentrapp, A. 85, 196 ; 
Laur^ht, A. Ch. [2] 65, 149; Gottlieb, A. 57, 40; 
Heintz, P. 8^ 556 ; 89, 683 ; 90, 143 ; Berthelot, 

A. Ch. [3? A, 243). Prepared by saponifying 
olive or almond oil with potash, decomposing 
the soap with tartaric acid, heating the separated 
fatty acids with PbO, extracting lead oleate with 
ether, shaking the extract \T4th HClAq, decant- 
ing and evaporating tb% ethereal solu^on. 

Properties. — White needles or (above 14°) oiL 
Lasol. water, v. sfil. alcohol, miscible with ether. 
May be distilled by superheated steam at 250$‘l 
Neutral to litmus, but when impure it absorbs 
oxygen, becoming acid and rancid. Gives a 
crimson colour (Pettenkofer’s reaction) when 
heated with sugar or furfuraldehyde and H2SO4 
(Mylius, H. 11, 492). 

Meactions,-^!, Yields, on distillation, sebacic, 
acetic, and hexoio acids, CO2, CH4, O2H4, and GO 
(Engler, B, 22, 593).-“2. Potash-fttsion gives 
acetate, palmitate, and hydrogen.— 3. Nitro'M 
acid converts it into the isomeric elmdio acid, 
which is solid.— 4, Bitric acid oxidises it to 
acetic^ propionic, butyric, valeric, hexoic, heptoio, . 
octoic, cunoic, dccoic, suberic, pimelio, adipic, 
and azelaic acids. — 61 Glycerin yields on heating 
mono-* and tri-olein. — 6. Bromine combines, 
forming di-bromo-steario acid (Overbeck, J. 

97, 159). — 7. HIAq and red P at 205° in scaled 
tubes yield stearic acid (Goldschmiodt, Sitz, W% 
72, 866 ; Muter, An, 2, 63).— 8. Alkaline KMnO* 
gives azelaic acid and di-oxy-stearic acids [137°] 
(A. Saytzeff, J. pr. [2] 31, 641 ; Bl. [2] 46, 256). 

9. Iodine (1 p5b.) in sealed tubej* at 210° forms 
stearic acid (Wilde a. Eeychler, Bl. [3] 1, 296). 

10. Cone. H^S04, followed by water, yields oxy- 
steario acid [79°], oxy-stearic lactone [48°], and 
oily 0,„H3a.CH(0.S0,H).C02H (Oaban6e£f, Bl. [2] 
46, 819 ; Geitel, J. pr.il2] 87^74). 

Salts . — KA'. S. 25 in 4ne cold. Deliques- 
cent. Its solution deposits a gelatinous acid 
salt when greatly diluted.— NaAh S. 10 al 12°. 

B. (aloohol of 8.G. *82) 5 at 13°. S. (boiling 
ether) 1. — ^LiA'.— CaA'j ; granular pp.— SrAV— 
BaA',: crystalline,— BaH,jA'4 ; flocculept (GOsa- 
mann, A. 86, 822).-MgA',.— PbA',. [0. 80°). 
Whitejjpowder, sol. boiling ether, turpentine oil, 
and ligrom.-Pb,A',0. [100°].-Pb,A'A (Schdn). 
— MnA', : si. sol, alcohol, v, sol. ether. — FeA', ; 
insol. alcohol,* v. sol. ether.— AlA', : si. sol. ether. 
— Hg2A',: grey flocks, insol. water, soL alcohol 
and ether.— ZnA',. — CuA',.— *AgA'. 

Methyl ether MeA'. ^S.G. *88. OU. 

Ethyl ether EtA'*. (307°) at 807 mm. 
S.G. 4 *875; 51 *870. MM. 21*9 at 15^ 
(Perking 

Olyetryl d.rivativti «, you iL p. ‘ 

: 0,A.O{HH^. 178“J (B.)r p6>^ 
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OLEIO AeODD. 


r 

Fonned by the action of alcoholic am- 
monia on oil of almonds or oil of hazel-nuts 
(Kowney, C. /. 7, 200; Carlet, J5Z. 1859, 73). 

Elaidic aoidj. [47®]. A polymeriderof oleic 
acid produced oy the action of nitrous acid on 
oleic acid. It may also bo* got by saponifying 
its glyceryl derivative, elaidin, which is formed 
when oliv^ oil is ^lidified by nitrous acid gas 
or by merourouf nitrate (Boudot, A. Oh. [2] 60, 
391 ; Laurent, A. Oh. [2] 66, 149 ; Meyer, A. 
85, 174; Gottlieb, A, 67, 64). Laminas (from 
alcohol), m. sol. ether. May be distilled. Acid 
to litmus. On fusion with potash it yie^ls 
acetate and palmitate. Alkaline KMnO^ forms 
di-oxy-stearic acid. Oombines with bromine 
forming di-bromo-stearic acid [2721 (Bur«. Bl. 
[2] 8, 191). * •' ** 

Salts.-~NaA'; plates.— NaHAV—AgA'. 
Methyl ether MeA'. S.G. iS -872. Oih 
Ethyl ether S.G.^*869. 

Qlyceryl ethiVOJl^k!^. ElaUin. [32®]. 
Nodulesi,. almost insol. aldbhol. 

Amide. [94®]. Formed from elaidin and 
alcoholic NH,. Needles. * 

% :^-olelo acid C„H,,Or [46°]. Formed by 
the fiction of alcoholic potash at 120° on iodo- 
stearic acid obtained from oleic acid* and HI 
(Michael a. Saytzeff, J. jar. [2] 85, 386 ; 37, 277 ; 
Benedikt, M. 9, 620). Got also by distilling, 
at 100 mm. pressure, oxy-steario acid {v. Oleic 
Aom, Reaction 10). Trimetriif plates (from 
ether), insol. water, v. e. sol. alcohol, m. sol. ether. 

Rcactums. — 1. Yields acetate and palmitate 
by potash-fusion.— 2. KMn04 forms di-oxy- 
stearic acid [78®]. — 3. Bromine forms a liquid 
dibromide. — 4. HI yields an oily iodosteario acid. 
Salts NaA'.— ZnAV c, 

OLEIK V. Glycerin, Oleyl derivative, 
OLIBANUH;. IfLcense.'* A gum resin- exud- 
mg from Boswellia papyrifera. It contains 7 
p.c. essential oil, 72 p.c. of resin soluble in 
alcohol, and 20 p.c. of gum (arabin) (Stenhouse. 
A, 86, 306 ; Kuibatoff, iS. [2] 7, 201 ; A. 173, 1- 
c/. Braconnot, A. Ch. [2] 68, 60). The essen- 
tial oil contains a terpeno, olibene C.uH,, (167°), 
S.G. ^ *863, and an oxidised substance. Olibene 
forms a hydrocnloride CioH.gHCl [127®], 

OIIVE OIL. S.G. «j® -913 (Long, Am. 10, 
892). An oil expressed from olives {Olea euro- 
pad). It contains the glyceryl ethers of oleic 
and palmitic acids. The glycerides of unsa- 
turated acids are ^reseilt in greater quantity 
(87 p.o.l than those of saturated fatty acids 
(18 p.o.) (Hazura a. Grussner, M. 10, 248). 

OUVIL Oi^HjgO*. [120®]. A neutral sub- 
stance occurring, together with resin and a little 
beMow acid, in the gum of the olive-tree. The 
resin is it&moved by ether, and the residue crys- 
tallised from alcohol (Pelletier, A. Ch. [2] (», 106 ; 
61, 196 ; Sobrero, A, 64, 67 ; Amato, Q. 8, 83). 
Anhy^us crystals (from alcohol) of prisms 
containing Aq (from water). Bcducea silver 
salts. Alkaline EMnO^ yields vanillin^ Cone. 
HIAq yields Mol and EtI. 

OMCHOLIH 9,J3:„NO.? A red reiin ob- 
tained, together with tnb similar omioholib acid 
from urine (Thudichum, G,R. 106, 1803). 

OlEFHALyOABPIK. A neutral substance in 
me fruit of Omphahearpum Procera (Naylor, 
^ m 12, 478). Needles (from alcohol). f 


OHOOS]^ OisHmO, Odours, together with 
ononm, in the root ofOnomsajnnosa (Hlasiwetz, 
5:* JT' Xh J^air-hke crystals (from alco- 
hol/. Chlorine forms resinous. C„H,hC1.,0. * 
ONONIN CanHa-^Ois. [Si6®]. Aglucoside occur 


.,,142). _ 

(froiQ ucohol), si. sol. boiling water, nearly 
insoL etheri, Its alcoholic solution is ppd. by 
lead Bubacetate. • 

^ Re^tio 7 is.—^l. Boiling baryta-water splits 
it up into formic acid and crystalline on o spin 
[162®]. — 2. Dilute H^SO^ yields glucose 
and formonetin which is further 

split up by baryta-water into formic acid and 
ononetin Ca^Hj^O, [120°]. Formonetin and 
onone^in crystallise from alcohol. Ononetin 
*md o noyi in are coloured red by FeOL. 

OPHibXYLIN [72®j. S. -16 at 

100° ; S. (alcohol) 33 at 78®, Occurs in the root 
Lof Ophioxylons^pentinum (Bettink, i2. T. C. 8, 

I 319J. Dimetric needles. Cone. H^SO^ colours 
it lAood-red and, on warming, indigo- blue. Its 
alkaline solution is violet. • 

OPIANIC ACID 0,„H, A i.e. 
OaH.^(OMe),(CH^‘).CO.,H. Mol. w. 210. [146®]. 
An acid obtained by the oxidation of narcotine 
(7. V.) (Liebig a. Wohler, A. 44, 126; 60, 1; 
Blyth, A. 60, 29 ; Anderson, Tr. E. 20 [2J 347 ; 
Matthiessen a. Foster, G. J. 16, 345 ; 21, 357). 
It is also formed by tb^ action of KMnO^ and 
dilute HNO, on hydrastin (Freund a. Will, B. 19, 
2799). Purified by passing a rapid current of 
nitrous acid gas (which does not affect it) 
through its boiling aqueous solution (Prinz, J. pr. 
[2] 24, 355). It may also be purified by etheri- 
fication, the ether being subsequently decom- 
posed by boiling with water (Liebermann a. 
Kleemann, B. 20, 881). 

Properties.— Needles or prisms, v. sol. alco- 
hol, ether, and hot water. Tastes bitter. 

^ Reactions. — 1. lieadily oxidised to hemipio 
8-cid- — 2. Beduced by sodium-amalgam to me- 
conin. — 8. Boiling cone. KOHAq yields hemipic 
acid and meconin.— 4. Cone. HClAq at 100® 
yields MeCl and ^O.H,(OMe)(OH)(CHO)CO^. 
HIAq acts in like manner. Dilute HClAq at 
170® forms isovanillin C4H3(OMe)(OH)CHO and 
protocatechuic aldehyde.--6. HNO, forms nitro- 
opianic acid, nitro-hemipic acid, and a compound 
PClj yields a chloride reduced 
by zinc and HOI to meoonin.->-7. Heating with 
malonio acid, HOAc, and NaOAc forms 

(Liebermann, B. 

19, 2284). — 8. HjSOi (iJv) pts.) at 180® forms rufl- 
opin, a red colouring matter (Anderson, 0. J. 9, 
277 ; Liebemann a. Chojfiacki, B. 4, 194).— 9. Dis- 
tillation with 80^-litne yields methyl-vanillin. 
10. Tolylene-o-diamine forms a crystalline com- 
pound [243®] (Bistrzyeki, B. 21, 2623).— 11. 
idine yields Oa,H28N,0« [above 820°].— 12.^l7rs<u 
forme 1^259°].— 13. Hydraeohemene 

produces O.H,(OMeX^^j,p^j^jjpO>p88°]. 

! 14. An alcoholic solution of ^ydroxylamine 
I hydrochloric torma, on boiling, hemipimide, but 
in the cold it yields the isomeric oxim-anhydride 

0^(OMe)j<^^*,^ [116®] {Lieber«||nn, B. 19, 
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2928). This body suddenly changes, at Hs melt- 
ing-point, to hemipimide, with great rise of tem- 
perature*— -Id. Anilins in HOAo forms, on boil- 
ing, 0,H,(OMe)a(COja)CH:NPh [187®].— 16. Am- 
monia forms opiamm‘>n G.pH„NOh, a yellowish 
powder, decomposed by water at 150® into Nil, 
ar.d opianic acid. — 17. Aqueous sulphurous acid 
forms crystalline OioHjpO^H^SO,, whence the salts 
BaA'jSaq and PbA'jOaq may be obtained. — 

18. lIjS forms yellow amorphous — 

19. Phenol^iid H,S 04 the cold fo¥m amorphous 

opiaurin which forms a purple solution 

with potash. — 20. Phenyl hydrazine acetate forms 

crystallising in needles [17^®] (Lieber- 
mann, D, 19, 7C3). — 21. Salicylio acid and 
ZnClj form 0,^H,uO, [140°], whence C.iHjjAcOa 
[162°] (Michael, Am. 6 , 95). 

Salts. - KV2.^aq (Wegseheider, M.^348).— 
KA' aq : triclinic plates. — BaA'j 2aq : elUorescent 
prisms. — PbA'^ 2aq : sparingly solubfe crystals. 
[160°], — PbA',; tufts of silky prisms. — ^AgA'. 

Methyl ether MeA'. [^5.°] (W.); [102°] 
(L.). Formed from the silver salt and Mel, Or 
by boiling the acid with MeOH. Monoclinio. 
Ethyl ether PiiM. [92°]. • 

Propyf ether Vtk*. [103°]. * 

Acetyl derivative C,JLAoOj.. [121°]. 
Propionyl derivative.* [111°]. Noodles, 
Anhydride { C„H2(OMe2,(CHO).CO |,0. 
Triopianide. [234°]. Formed oy heating the 
acid for two hours in a current of dry air. Needles 
(from acetone). 

Oxim C,H,(OMe)^Oan).CH:NOH. [83°]. 
Formed from tno acid (1 mol.), dilute KOH 
(4 mols.), and hydroxylamine hydrochloride 
(IJ mols.) in the cold (Perkin, jun., C. J. 57, 
1071). Long slender needles, v. sol. alcohol. 
At 130° it suddenly becomes solid owing to the 
formation of hemipimide. 

Di-phenyl'-hy dr azide 
CA(OMG)a(COaH).CH:N.NPh,. [172°]. CaA'^Saq. 
Chloro-opiauio acid 

0«HCl(OMe).,(OHP).CO,H. [211°]. Needles 
(Prinz, /. [2] 24, 366). 

Bromo-opianio acid. [192°]. (P,); [204°] 
(Wegseheider, M. 4, 267). Needles. — BaA'^aq. 

Nitro-oplanio acid « 
C,H(NO,)(OMe),(CnO).CO,H. [166°]. Formed 
by nitration of opianic acid (Prinz). Yellow 
prisms (from water). With acetone and dilute 
NaOHAq it yields the tetra-methyl derivative of 
totra-oxy-indigo dioarboxylic acid (Liebermann, 
P. 19, 352). iiniline in HOAo reacts, form- 
ing 0,H(NO,)(OMe),(CO,H).CH:NPh [184°].— 
KA' 3aq : prisms.— BaA'^^ 3aq : yellow needles. 
Ethyl ether Et A'.# [96°]. 

Acetyl derivative 0,oHgAoNO,. Ory|[tals. 
Phenyl‘hydra^de 

C,H(0Me),(N0a)(00,H).CH:N2HPh. [184°]. Red 
needles (Liebermann, B. 19, 764). By boiling 
with HOAo it is converted into ' nitro-opianyl- 
phenyl-hydrazine’ OjjH„N,0» [173°]. 

Di’phenyUhy dr azide OjuiH^NsO,. [217°]. 
Prisms, si. sol. ether (Bistrzyoki, B. 21, 2520). 
Nitroso-opianio acid ? 

0„H(0Me),(N0)(CH0).00^ [6:6:8:4:1]. [176^. 
Formed by reducing nitro-opianic acid with 
NaOMe (Kleemann, B. 20, 875). Long yellowish- 
^reen needlM.— AgA' ; felted needles. 


AnSido-opianie sold 

O.H(NH,)(OMe)*(OHO).CO,H. Formed by re- 
duotion of nitroso-opianio acid (K.).— HA'HOL 
Acetyl deriva Hve [238°J. 

Ptlenyl-hydrazide ‘ a 

C.H(NHJ{OMe),<.®^;^p^. Needlsl 

(Liebermann, B. 19, 227^5). 

Noropiacio acid G,H,(OII),(CHO)€0,H. [171° 
cor.]. Formed by heating opianic acid with 
HlAq. Grystals (containing l|aq). 

Methyl derivative 

0,H,(OMe)(OH)(GHO).CO,H. [164°] (P.) ; [142°] 
egseheider, M. 3, 790). Formed by heating 
opii‘.iiio acid with IIClAq at 100°. Prisms (con- 
taining xaq). Chlorine forms the chloro- deriva- 
tive CgJ^CiOs [206°]. On nitration it yields 
CoH(NO,)(OMe){OH)(CHO).CO,H [203°], which 
crystallises in needles (containing aq), and yields 
an oxim decomposing at 252°, and converted by 
HOAo into the anhydride, PyH^N-A [252°] ; the 
nitro- acid also yieldj* a phenyl-hydrazide [179°] 
converted by iiOAo into an anhjiride [191°] 
JElbel, B. 19, 2‘{06). KA' 2aq.-BaC„HA aq- 
Iso-opianio acidv. Methyl derivative of Ali^\u- 

nYDO-YAKILLIO ACID. ‘ * 

l 80 .,noropianio acid CBn.^(OH) 2 (CHO).COja[ 
[4:3;6:1]. [above 240°]. Formed by heating 
aldehydo-vanillic acid with HClAq at 175° (Tie- 
mann a. Mendelsohn, B. 10, 400). Needles. 
Fseudbpq^nio acid 

0aH2(0Me),(CH0)C02H [1:2:3:4]. [122°]. A 

product of the action of boiling dilute H^SO^ on 
berberol (Perkin, jun., C. J., 57, 1065). Slender 
needles (from hot water). When warmed with 
phenol and H^SO^ it gives a green colour, ohaiv- 
ging to violet-brown. — KA'. — AgA' : needles. 
^xim G,,IT,„0,(NOH). [124°]. Needles. 
OPIANYL-ACBTIC ACID U. 

CJI,(OMe)2(C02H).tlH(OH).CH2.C02H. Formed, 
as barium salt, by boiling meconin-acetio acid 
(p. 198) with baryta water (Liebermann a. Klee- 
mann, B. 19, 2202). The acid when liberated 
from its salts at once loses H^O and is recon- 
verted into its lactone: meconin-acotio acid,— 
A'Ag : crystalline pp. — A'.JBaAq : prisms. 

OPINIC.-ACID G,K,0,. [148°]. Formed by 
the action of HI on heniipio icid (Liechti, Z, 
[2] 6, 196 ; A. Suppl. 7, 161 ; Bookett a. Wright, 
J. 1876, 809). Prisms (containing 2aq). Coloured 
violet by FeCl,. 

OFIONIN. [227°]. A substance present in 
small quantity in Si Syrna^pium (Hesse, ^4. 228, 
299). Small needles, v. ^1. alcohol, ether, and 
alkalis, v. si. sol. water. Neutral to litmus. 
When fused with potash it yields opionio acid 
[126°]. 

OPIUM. The dried juice obtained from tha 
unripe capsules of Papaver somniferum. It con • 
tains morphine, codeine, narcotine, naroeino, 
thebii'ne, papaverine, meconic acid, and me- 
oonin.9 The quantity of morphine varies from 
8 to ^6 p.q. Hesse {A. 153, 47 ; Suppl. 8, '299) 
obtained also codamine, lanthopine, laudanine, 
meconidine, cryptopine, protopme, landanosina, 
and hydroootamine. Kauder describes tritopine 
(Ar^ fh. 223, 419). ^Tho three alkaloids mor- 
phine, codeine, and tbuba'ine are strong bttses, 
while papaverine, narcotine, and naroeina: ate 
feeble bases. The various constituents of oj^naa 
f^re described in their alphabetical position. 
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. OPOPAKAX. The dried iixlee obtain^ from 
the toots of Hne :Pastinaia Opqpanax, It oon* 
tains 38 p.o. ot gum, St*d p.0, of malio aoid, and 
42 p.o. of a resin which yields prptooateohmo 
aoid on fusion witih potash (Pelletier; Hlafiiwetz 
a. Barth, J. 1866, 630 ; HirBohsohn, 0. 0» 1877, 

183). 

DKANOE PSEL OH. S.G. |; *8435. The 
essential oil^'of oran^^ peel consists ^jiainly of a 
terpene (174^), but contains also an aldehyde 
(224®-228°) (Wright, 0. J. 18. 1186; 

20, 652; Semmler, B. 24, 202). It contains 
no cymene (Hartley, 0. J, 37, 677). Tanret 
(BL [2] 46, 601) got from orange peel resinou^ 

‘ aurantiamario acid’ CjoH,204 , [o]d« -28°,rnd 
unorystallisable ‘ aurantiamarine’ 

[a]p » - 60°, a very bitter substance. * < 

OBCElN C^glLtNaO,. A colouring matter 
obtained from orcin by the action of aqueous 
ammonia and air. Purihed by exhausting with 
ether, and orystallisii]^ from dilute alcohol (Zul- 
« kowsky a. Peters, M, ll,c227; ef. Bobiquet, 

A. Ch. [2J'42, 245 ; 68, 320 ; Dumas, A. 27, 145 ; 

Laurent a. Gerhardt, A. Gh. [3] 21, 315; Lieber- 
mrnn, B. 7, 247; 8, 1649). Micro-crystalline 
ma^s, T^ith metallic lustre^'; insol. water, ether, 
and OS2. Its solutions are crimson, but are 
tamed bluish-violet by ammonia or potash. 

OBCENE BIALBEHYBE. This name is 
given by Tiemann and Helkenberg (B. 12, 1003) 
to two isomerides 0«HMe(OH)2(CHO)2 (o) [118°] 
and {$) [168°] formed, together with orcyl alde- 
hyde G^HgO,, by the action of chloroform and 
KOH upon orcin. The (a)- isomeride forms a 
di-anilide O^Me(OH).,(CH:NPh)2 [281°]. 

ORCIMT 0 AO., i.e. 6AMe(OH)., [1:3:6]. Di- 
oxy-toVuene, MethyUresorcin, Mol. w. 124. 

[108°] (Nevile a. Winther. 0. /. 41, 417) ; (67^ 

(when containing aq). (0. 28§). H.F.p. 109,276 
(Stohmann, J. pr, [2] 34, 316). Obtained by 
boiling orsellic aoid with water or by action of 
alkalis on lecanoric, erythric, and evernic acids 
and picroerythrin, and also by dry distillation of 
the same bodies (Bobiquet, A, Ch. [2] 42, 245 ; 58, 

820; Liebig a. WiU, A. 27, 147; Dumas, A. 27, 

140 ; Schunck, A. 41, 169 ; 64, 269 ; Stenhouso, 

Tr. 1848, 86; .4. ,68, 93, 99; Pr. 12} 263; C. J. 

16, 827 ; 20; 223 ; De Luynes, A. 128, 330 ; 130, 

81 ; Lamparter, A. 134, 256). Formed also by 
potash-fusion from aloes (Hlasiwetz a. Barth, A. 

134, 287); j7-ohloi;o-toluene sulphonio acid (Vogt 
a. Henniger, C. B. 74, 1107) ; toluene m-msul- 
phonioacid; s-bromo-^resol^ s-di-bromo-toluene; 
and s-bromo-toluene sulphonio aoid (Nevile a. 

Wintiier, 0. J, 41, 417). Formed also from nitro' 
m-cresol by reduction and application of the 
diazo-reaotion. 

Synthesis. — Acetone - di - oarbozylio ether 
O0(0H2.G(^t)9 when treated witB sodium con- 
denses to di-oxy-phenyl-aoetio-di-carbozyliof^er 
0«H(0]^s(002Et)2.CH2.GO^t, the latter by the 
energetio action of alkalis is converted hito di- 
oxy-phenyl-acetio acid 0A(0H)^A)H2^0,H, 
whose silver-salt on dry distillation yields orcinol 
(OomelioB a. Peohmann, B. 19, 1446). 

MonooUnic prisma (containing 
aq), V. sol. water, alouhoi, and ether. Sweet 
taste. Turns red in air. Its aquecfas solution 
gives a white pp. with lead subacetate and a 
dark red pp. wi& FeOl,. It reduces ammoniaoal 
AgNO|. Dry bromine forms td-bromo-orom^ 


Bromine water yieUs pentn-broiiio-orein (Bteiif 
house a. Groves, 0. /. 87, 408). Its solnnon is 
not rendered acid by borax. Nitrous aoid rives 
an onpige-pink colotn in dilute solutions (Lindo, 
0. JV. 68, 1, 16). It forms a deliquescent com* 
pound with picrio acid. 

JReactio?is.-^l. Air and ammonia yield orcrin 
together with yellow O^Hi^NOg soluble in ether 
and an amorphous body, resembling litmus, in 
soluble in ether and alcohol (Zulkowsky a 
Pete|[;8, M. 11, 227). Dry f mmonia forms colour- 
less crystals of O^HgOsNEEg. — 2. Ammonium 
carbonate yields *para-OTsel&o ' aoid.OgHgO^aq 
[161°] (Se:>hofer a. Briinner, 0. J* 40, 266).— 
3. KOH and GO, form pseudo-orsellio acid 
(Schwarz, B. 13, 1643). — 4. Heating with HOAo 
(IJptsJ and ZnOl, (2pts.) forms crystalline 
027^^40. as well as 'oroacetein* G,gH,g04, a 
yellow powder (Basinski, J. pr. [2] 26, 56). On 
boiling orc&h (9g.) with HOAo (18*5 g.) and 
phosphorus oxyoMoride (18 g.) there is formed 
OAMe(OH)2.GGGH3 [146°] crystallising in 
needles.— 6. Orcin (Bpts.) heated with aeeto- 
acetu^ether (2 pts.) and a little HjSOi at 100° 
forms insoluble 0„H,g0g [249°J w,hioh yields 
OpUjiAcOg [200°] and OjjHjjBraOj crystallising 
in plates.— 6. HNO3 saturated with HNOg acting 
upon an etherea^^ solution of orcin forms a 
scarlet dye ‘ azo-orcin ’O^H,, NO, which forms an 
alkaline solution with orango-red fluorescence 
(Kramer, B. 17, 1882).— 7. H2SO4 saturated with 
nitrous acid forms a dye^.,iH,j,NOg which yields 
alkaline solutions with*red fluorescence and 
OgAjNO, which does not yield fluorescent solu- 
tions (K ; Brunner, B. 21, 251).— 8. A mixture 
of HNOg and HBr yields G.,,H2oBrNOg and 
048H27MegBrNg0,3; the alkaline solutions of 
these bodies exhibit brown and red fluorescence 
respectively (Brunner, B. 21, 2484). — 9. A mix- 
ture of HNO, (10 0.0. of S.G. 1*39) and flOl 
(30 c.o. of S.G. 1*2) on the water-bath yields 
Ca,H.oGlNO«, a greenish mass which yields 
02,HigAo4GlNOg.— 10. Chloral hydrate and water 
on boiling form crystalline OjgHj.Og whence 
GjjHijAojOg [186°] (Michael a. Byder, Am. 9, 
135).— 11. Fusion with NaOH yields resorcin, 
tetra-oxy-di-phenyl-methane, and Anally phloro- 
gluoin (Barth, M. 3, €15). — 12. Benzoic aldehyde 
and a little HGlAq give a white resin 
(M. a. E.). — 18. Chloroform and dilute potash 
form, on boiling, two isomeric *oroene rialde- 
hydes * C„HMe(OH)2(GHO)2 and ‘ orcyl aldehyde ' 
CA^Me(OH)2GHO [177°] (Tiemann, B. 12, 999). 
Ajiother product of the action of potash and 
chloroform on orcin is homofluorescein (vol. ii. 
p. 658) which is probably orcin-aurin 0|^ igOft, 
a body which is formed ^y heating orcin with 
formic aoid and ZnCl, at 100° (Nencki, V. pr, 
[2] ^5, 277; Grimaux, Bl. [8] 8, 860).— 14. 
Phthalic anhydride (8 pts.) heated with orcin 
(6 pts.) and sulphurio aoid (6 pts.) yields * or- 
.0 ^OAMe(OH)v 

ein-phthale!n * OgH^^ \\ oO, 

\0O.o\OAMe(OH)>^ 
which or^tallises from acetone in oolonrlest 
needles, dissolving in alkalis with red colour, and 
yielding the acetyl derivatives Og^.gAoOg ^60^ 
aad OAfAcgOg [220^. Oroih-phtAaleIn is rt- 
duoed by zino-dustandNaOHAq tooroin-phthalin 
022H2g0g which yields HgHigAogOg r2ll°1 (B. 
Fisoher, A. 183, TSJ.'-IA. OonosnlrAtea sriphtim 
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eo! 4 at 70” pTodueea oroin disolphonio acid 
0JH]lfeJ0H)^(S03H), whioh yields the orystalline 
salts Pb,C,H,SA6iaq and Pb,(0 8aq 
(Hesse, -4. 117, 8241.-16. Fuming HNO, acting 
on oroin dissolved in ether forms oroirufin 
OmH„NO, crystallising in needles [226°] which 
are blue by reflected light and form a crimson 
solution in alkalis exhibiting yellow fluorescence. 
Orcirufin yields an acetyl derivative [204*11 and 
an ethyl ether [269°] (Nietzki a. Maeckler, B. 23, 
720).— 17. Aldehyde df^aolved in alcohol fclhns 
on addition of a few drops of HClAq, a compound 
^18^20^4 crystallising in tables (Michael a. Gomey, 
Am, 6, 849). — 18. Chloro-acetic acid and caustic 
soda forms C,H,Me(0CH,.C03H), [217°] crystal- 
Using in needles. This acid forms the salts 
Na^A'^daq, EjA'^Saq, and OaA"2aq; the# ether 
Et^"[107°]; and two nitro- derivativesione of 
which melts at 140° (Saarbach, J, |w. [2] 21, 
162).— 19. Di-chloro-quinonimide in alcoholic 
solution forms brown needles of * orcirufamine’ 
which dissolves in acids with red- 
dish-violet colour and orange fluorescence. It 
dyes silk, and yields a crystalline mono-aftetyl 
derivative (If. a. M.). 

Acetyl derivative 0«HaMe(OAo)s. [26°]. 
Needles, nearly in sol. water. • 

Benzoyl derivative OjHj,Me(OBz)- 
[88°]. Needles (Rasinski, J, pr, [1] 26, 65). 

Orthocarbonyl derivative 
(CaHaMeOJjC. [196°]. Formed by distilling 
OaHjMe^O.COjEt),, whMh is produced by the 
action of ClCOjEt on sodium-orcin (Wallach, A. 
226, 86; Bender, B. 18, 700). 

Methyl ether 0«H3Me(OMe)(OH). 
(c. 278°). Liquid, si. sol. water (Tiemann a. 
Strong, B. 14, 2001). 

Di~methyl ether OjH,Me(OMe)». (244°). 
V.D. 76-2 (H » 1) (obs.). Mobile liquid. 

Di-ethyl ether OgH3Me(OEt)2, [16*6°]. 
(262° cor.) Needles. Yields C3HBr.,Me(OEt), 
[144°] (Horzig a. Zeisel, M. 11, 316; c/. De 
Luynes a. Lionet# C. B. 66, 213). 

Nitroso- derivative C7H,(N0)03. [157°]. 
Yellow needles, detonating at its melting-point 
(Nietzki a. Maeokler, B. 23, 723). 

Eeferences , — Tri-amido-^ AMiDO-Di-nm>o-, 
Di-bbomo-nitro-, Tbi-chloro-, and Iodo-oboin. 

m-Oroin ; Iso-orsin ; Cresoroin ; and Lutoroin 
0 . Di-oxt-toluenr. 

iS-orcin v. Betoroin. 

OBCYL ALDEHYDE v, Di-oxt-toluzo aldb- 

BTDE. • 


OBEOSELIN Oreoselone, [170°]. 

Formed by the action of alcoholio potash or 
acids on peucedanin (W«gner, J, pr. 62, 276 ; 
Hlasiwetz, A. 174, 70; Hout, A. 176, 73). 
Needles (from alcohoD, v. si. sol. water. *Its 
solution in H.^S04 exhibits bluish-green fluores- 
cence. Potash-fusion yields resorcin and acetic 
acid. It yields an acetyl derivative [123°] and 
an isovaleryl derivative [97°]. 

• OBEOSEIOHE 0„H„0r [190“]. Formed 

by passing HOI over dry athamantin (Sohneder- 
mann a. Winokler, A. 61, 820). Needles (from 
alcohol), insol. water. 

OBGA]I 10 *AHALYSI 8 v. Abaltazs, oboanio,* 
Tol.i. p.269. 

OBEfITHXNB 03H„N,0. Obtained, together 
with bensoio acid, by wiling omithuric acid 

VoL. III. 


with hydrochloric acid (Jaff^, B. 10, 1925). *. 
B',H3C1,.-B'H01.— B;2HaCI,0,.— BTaNO,. 

Benzoyl derivative OjHi.BzNaO,. [226°, 

230°].' * 11 3 * L 

OBNITHXTBIC ACID O^HjoNjO,. [182°]. 
Excreted by birds *after a dose of benzoic acid 
(Jaff6, B. 10, 1926 ; 11, 406). Needles, v. si. sol. 
hot water.-eCaA'y— BaA', powdeig v. e, sol. 
water. • 

OBSEILLE V , Archil. 

OBSELLIC ACID v. Dz-oxt-toluio aoid and 
Leoamorio acid. 

• 08AZONES V , Htdrazomes. 

OSMATE3 V , Osmium, Salts of oxyacids of^ 
p. 646. 

OSM^KIC ACID V . Osmium, Nitrogen-con- 
taining acid of, p. 644. 

OSMIBIDIUM V . Iridium, Alloys of, p. 47. 

OSMIDM. Os. At. w. 190*3. Mol. w. un- 
known. Infusible at highest temperature at- 
tained by 0-H flame. S.G. 22*477 at 17*6° (De- 
ville a. Debray, P. M. [4] 60, 661). S?H. 19° to 
98° *03113 (Regnault, P.M. [4] 23, 108). O.B. 
■00000657 (Fizeau, C. R. 68, 1126). ^ 

Occurrence.— ke n.etal, alloyed with Tr, Pt, 
Rh, Ru, and Pd. The residues obtained by 
heating various Pt ores with aqua regia contain 
from 17 to 60 p.c. Os (w. Deville a. Debray, 
A, Oh. [3] 66, 431 ; Berzelius, P. 13, 436, 627 ; 
16, 208). In 1804 Tennant showed that the 
metallic residue remaining after treating Pt ore 
with aqua regia contained two new metals (T, 
1804. 411) ; to one of these metals he gave the 
name iridium, because of the colours of its 
oxides (fjptrs rainbow), and to the other, the 
name osmium, because of the peculiar smell of 
its volatile oxide (da’/ii)^ smell). 

Formation.— I, Byppg. K^OsO^Aq by NH.Cl, 
and Jiealing the |)p. in H. — 2. By heating 
(NHJ^OsCl, or (NH,)30 sC 1,.-3. By strongly 
heating any of the sulphides of Os in absence 
of air.— 4. By warming K perosmate in HClAq, 
with a formate ; or by digesting the same salt 
with Hg, and heating the Os-Hg amalgam thus 
obtained.— 6. By passing vapour of OsO, mixed 
with H or Cp through a red-hot tube.— 6. By 
passing OsO, vapour along with N threfUgh a hot 
tube lined with C (obtained by previously pass- 
ing OgH, vapour through the tube). 

Preparation. — When Pt pjres are treated 
with aqua regia, osm-iridium remains, partly as 
lustrous tablets, and portljPas a black powder. 
Sand and gangue are removed by fusing the 
osm-iridium with Na^COj, boiling with water, 
then with HOlAq, and again with water. Os is 
obtained from this residue by various methods, 
which are based on the ready oxidation of Os to 
OsO, and the volatility of this oompoand. The 
lustrous tablets of osm-iridium yield much more 
Os thin the black powder. OsO, may be ob- 
tained bf the following methods. — 1. The osm- 
iridium^is heated to redness in a tube of porce- 
lain, or Pt,*while a current of air or 0 (pre- 
viously passed through H^SOJ is sucked through 
the tube ; the exit end of the tube is connected 
with ,B dry flask, or tk series of dry Woulf’s 
bottles, kept«t a iowten.perature ; the connect- 
ing tubes must be wide,elM they may get choked 
with crystals of OsO,; a vessel containing 
EpHAq is placed between the receiver and the 
aspirator, to absorb the last traogs of OsO, 
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(Fiemy, J.pr. 63, 842),^3, The oem-lridiiua is 
very well mixed with an eqnid wei^t of dij 
NaOl, and the mixtture is heated to low redneai 
in a rapid stream of moist 01, in a glass or 
porcelain tnbe; the apparatus is connected with 
a wide-necked tubulated receiver, from which a 
tube passes into KOHAq, or NH^Aq. O8CI4 is 
form^,and decomp .eed by the ^0 present to 
O8O4, HCl, and Os which again combines with 
Cl to form O8CI4, which OSCI4 is again decom- 
posed by H^O, and so on (Wohler, P. 81, 161 ; 
104, 868; 107, 857). Schneider (A, Suppl, 6, 
261) places the osm-iridium in a large Hessiau; 
crucible, the lid of which is cemented ox»t by 
CaS04 and carries a porcelain tube passing into 
a receiver. — 8. The osm-iridium mar* ^ treated 
with molten KOH and KOlO, (Fritzsche, J. pr, 
87, 483) ; or with KOH and ENO, (Claus, 0. 0* 
1862. 129; Gibbs, A. 120, 108); or with BaO, 
and Ba(N0,)2 (Beviljf a. Debray, A. Ch. p] 56, 
c. 431) ; in each case tne K jcerosmate obtained is 
distiUed m'.h aqtta regia and OsO, is obtained. 
The preparation of O8O4 from* osm-iridium is 
easily accomplished; but the process is ex* 
trWely unpleasant, and- also very dangerous, 
inasmuch as the vapour of O8O4 rapidly attacks 
the eyes and lungs. 

Os is obtained from OSO4 by reducing the 
vapour by H or CO, or by 0 (Deville a. Debray, 
lx, ; cf. Formation^ Nos. 5 and 6)^ot a solution 
of OsO. in KOHAq may be reduced by warming 
with alcohol, the violet-red crystalline pp. of 
‘E2OSO4 may be dissolved in water, ppd. by 
NH4GI, and the pp. reduced to Os by heating in 
H (Fremy, lx,). Or the OSO4 may be dissolved 
in NH^q, warmed for some hours till blackish- 
brown (N is evolved, and an ammoniacal solu- 
tion of OsjO, remains), and evaporated until a 
brown pp. of impure Os^O, forms ; the pp. may 
then be washed, dissolved in HClAq, NH4CI 
added, the solution evaporated to dryness, and 
the residue heated in a retort as long as HCl 
is evolved and NH4CI sublimes. Os remains as 
a compact porous mass (Berzelius). 

Os may be obtained in crystals by dissolving 
the metal in Sn^by heating to redness in a carbon 
crucible ^ith 8 parts Sn, and allowing the mass 
to cool (Deville a. Debray, 0, B, 82, 1076). The 
crystals are purified by dissolving out Sn, and 
heating the residue in a stream of HOI. Os is 
also obtained in crystals by passing the vapour of 
O8O4, mixed with ^thii^u^h a hot porcelain- 
tube lined with C. xhe lining of C is obtained 
by passing CJE. vapour through the tube at a 
temperature high enough to decompose the 
Bv alloying Os with Zn, and treating the 
alloy with HCLAq, Os is obtained as a black 
powder which is easily ignited (D. a. D., A. Ch, 
[8] 66, 899). 

Properties and Reaction8,^AM obtained by 
reducing its compounds at high temperatures. 
Os is a lustrous, blue-white metq), resembling 
Pt or Sn. Prepared by reduction at lower tem- 
peratures, Os is a greyish-black powder, with- 
out metallic lustre, ^om solution in *Sn, Os 
separates in hard, bluirh crystals, probably be- 
longing to the regular system; *8.0. 22*477. 
Deville a. Debray heated Os to the temperature 
at which Bh< melts (0. 2000^) without fusing it. 
The Os was placed in a oarbon-cmcible plaqed 
In a f^lipder ^f lime, resting on a bl^*of 


lime, and surrounded V 6fher similar 
blocib ; a powerful 0-H flaDse was caused to 
play over, and around, the lime f^linder (A. Ch, 
[8] 66, 886 ; 61,6). 

Os is easily oxidised to OSO4. The dnely 
divided metal obtained at low temperatures 
smells of O8O4 at the ordinary temperature; 
when heated in lur, it bums and is completely 
volaKiised. A compact mass of Os ignites 
when strongly heated in air, but ceases to bom 
wh4a the source of heav is removed ; Os pre- 
pared at very high temperatures may be heated 
to 0. 225^, without change. Finely divided Os, 
which has not been strongly heated, is oxidised 
to OsO^ by heating with cono. HNO, or aqua 
regia ; if the metal has been exposed to a very 
high temperature, it cannot be oxidised in the 
wet way. Os is oxidised, to E,0s04, by molten 
KOH; thcvoxidqtion is hastened by addition of 
ENO, or EClO,. Heated in Cl, OSCI4 is pro- 
duced. Os forms a phosphide when heated in P 
vapour. The spectrum of Os has been examined 
by Huggins [T, 154, 139), and Thal4n (v. B, A, 
188^.481). 

4 The atomic weight of Os has been deter- 
mined (1) by heating in 0 and weighing the 
OsO, produced (Berzelius, P. 13, 646; Fremy, 
A, Ch, [3] 12, 614) ; (2) by reducing E.OsCl, in 
H, washing out EOl, and weighing Os (Berzelius, 
P. 13, 630 ; Seubert, B, 21, 1839 ; A, 261, 257) ; 

(3) by determining S.H. of Os (Begnault, P. M. 

[4] 23, 103). The oldo. values were too high. 
Seubert’s analyses of E,OsCl, and (NH4),08C1„ 
conducted in 1888, gave the mean value 191*12, 
but this number was regarded by S. as rather too 
high ; in 1891 S. re-determined the at. w. very 
carefully and obtained the value 190’3. 

Os is distinctly metallic in its physical cha- 
racters, but some of its chemical properties are 
those of a non-metal, e.g, acidic character of 
O3O4 and existence of salts the negative radicle 
of which is OsO,. Os belongs to the group of 
Pt metals, to which group Gi, Ag, and Au are 
more or less closely related (v, Coppeb Gboup or 
ELEMXNTs, u. 250 ; and Noble metals, this voL 
p. 628). Os is more closely related to Bu than to 
the other Pt metals ; the analogy is shown in 
the existence of volatile oxides MO, capable of 
I existing as gases, in the salts EjMO,, and pro- 
I bably EMO,, and in other respects. The exist- 
I ence of ^OsO,, the fact that this salt is 
oxidised probably to EOsO, which salt is re- 
duced to EjOsO, by EOHAq, and also the exist- 
ence of H4080y„ and salts of this acid, empha- 
sise the analogies between Os on the one hand, 
and Mn and Fe on the other hand. 

Detection and E8timation,-~OoTDpowide of 
Off heated with a little Na^CO, on Pt foil give the 
peculiar, ohlorine-like, bdour of OsO, ; at the 
same time the non-luminous flame becomes 
luminous from separation of Os. Salts of OsO 
are easily oxidised ; e,g, solution of OsOl,, which 
is deep-blue, becomes violet in air, and then 
dark red (OsOl,), and Anally yellow (OsCl,)., 
Salts of 08,0,, e,g, K,0801„ give a brown-red pp. 
(0B,0,.a;H,0) with EOHAq, a grey-brown pp. 
480I. in NH,Aq, with AgNO,Aq, an^a blue colour 
(reduction to OsCl,) on warming with tannie 
acid. Salts of OsO,, e,g, E,0804 no pp. 
with EOHAq in the Sold, but on warming tho 
lifuid goes mae,-aid then black OsO^H^ 
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inddjmljr teparates. Borax prodaoea no change 
at ordinary temperaturea, but a black pp. forma 
on warming; thia distinguiahea OaO, MUta from 
aaltaof which boMmc blue on heating with 
borax, and after a little gi?e a blue pp. Tannic 
' Imd. doea not react in the cold ; on warming, the 
liquid becomes blue. Alkali salts of OsO, form 
TiolCt solutions in water; HKO,oxidiBe^o salts 
of OsO^; KH,Aq followed by NH^ClAq ppts/yel- 
low OsO,(NH,.NH,Cl)2,T^ion gives Os on heating. 
OsO^ or OsOiAq, is recognised by its sm^; 
addition of EOHAq to dilute solutions of OSO4 
removes the smell. A delicate test for Os con- 
sists in fusing with KOH and a little KNO,, dis- 
solving KpsO, formed in water, adding Nfl^Gl, 
washing the yellow pp. of 0s02(NH,.NH,Gl)s 
with very dilute HGlAq, dissolving it in sli^ ' ' 
warm water, and adding K.FeC^^^ wnen a 
splendid violet colour is produced (Qibbs, Am. 
8, 283). Os is usually estimated as the metal. 
Os is separated from other metals by dissolving in 
aqua regia^ adding HNO„ and distilling. The 
OsOi may be led into excess of NHaAq ; the s()lu< 
tion is saturt^ed with H^S and boiled, the pp. of 
OsSt is collected, washed, dried, and placed in a 
small carbon -crucible which is placed inside a 
Hessian crucible, the space between being filled 
with sand, and heated for some hours to c. 220° 
250^ ; compact Os is thus obtainea. 

i2c/sr«nces.— Tennant, T. 1804 411: Ber- 
zelius, P. 13, 436, 627 ; A6, 208 : WShler, P. 31, 
161 : Glaus a. Jacobi, J. pr. 86, 142 ; 90, 65 ; A. 
63, 366 : Deville a. Debray, A. Ch. [3] 66, 393 : 
Fremy, A. Ch. [3] 12, 622 ; 44, 391 : Fritzschea. 
Struve, J. pr. 41, 97. 

Osmium, acids of. No oxyacid of Os has 
been isolated, but salts of the hypothetical acids 
H^OsO^ and HOsOi are known (v. Osmium^ salts 
of oxyacids of^ p. 616). A peculiar acid, 
H;,Nj,OsaOj, generally known as Osmiamic acidt 
exists (v. Osmium^ nitrogen-containing acid of, 
p. 6441. Osmocyai^hydric add. H^OsGy,, and 
salts of this acid have been obtained (v. Gtanides, 
vol. ii. p. 843). Salts of the hypothetical acids 
H,OsGl« and HfOsGl, are known (v. Osmium, 
chlorides of\ p. 644). 

Osmium, alloys of. Alloys with copper and 
gold were described by Tennant (T. 1804. 411) 
as very ductile, insoluble in aqua regia. An 
a m al g a m with mercury is obtained by the re- 
action of Hg with OsO^Aq (v. Claus, J. pr. 90, 
65). The ^oy^with vridium occurs native; 
composition varies between 0. Os^Ir and Osir, ; 
this alloy usually contains Bu, Bh, and Au, 
besides Os and Ir (o. Ib^ium, Alloys of, this 
voL p. 471. Alloys of Os and Ir were obtained 
by Deville by melting Os and Ir with Gu|S, 
and treating the fus^^mass with HGlAq and 
then with HNO,Aq (Jlf. 8. 1882. 1228). 

Osmium, ammonio- salts oi;orOsm-a]nmonium 
salts (Ammoniacdl osmium bases). Not many 
dl these compounds have been prepared. Those 
which are known seem best looked on as two or 
more NH4 grouM with H replaced by the radicle 
OsO or OsO|. The constitutional formulm and 
the nomenclature of the osm-ammonium salts 
are not settled; in this article compounds sup- 
posed to contain the radicle OsO are callM 
(hnfosyhammcmium eanip^ and those sup- 
* to contain the radicle OsO^ are called 


Osmyl-ammofiitm compounds (after the analogy 
of NO and NO, compounds). 

OstfOSYL-DZAlCKONIUK BTDnOXZDX 
OsO(NH,.OH), {Amnumiated oxyosmous hy* 
divide, O^osmsumammonium hydroxidSSm 

Simplest empirical^ formula «OsO,.2NH,JH,0. 
Obtained by dissolving OsO^ in excess of oonc. 
NHgAq, and warming the rea solution tn a closed 
flask to 40°-.60° until a black pp. begins to form 
when the flask is opened (Glaus a. Jacobi, J. pr, 
79, 28). N escapes during the process 

(730804 + 10NH, 

«#80s0mH,.0H), + 2N, + 3Hp). Forms a 
brow.i-black powder ; decomposed by heat to Os 
with evolution of N and H.^O ; insol. water, sol. 
acids, and^eppd. by KOHAq or NH,Aq. Amor- 
phous basic salts (not fully examined) are ob- 
tained by evaporating the acid solutions ; these 
salts are decomposed by water to neutral and 
more basic salto (Glaus a. Jacobi, J. pr. 90, 65 ; 
cf. Berzelius, P. 13, 4B5, 627). The base dis- 
solves in EOHAq ; on boiling, NH, iS evolved 
and a pp., OsO^ji ^0 containing NH„ separates. 

OSMTL-TBTRAMMOMIUM HTDROXIDB 

0s02(NH|.NH,.bH)j^q (Ammoniated oxy^smtc 
hydroxide. Osmidiammonium hydroxide. 
O^osmiumdiamrnonium hydroxide, Osmyl- 
ditetramine hydroxide). Simplest empirical 
formula ■■ 080,.4NH,.H,0Aq. Enown only in 
solution. A sclution of this base is obtained by 
decomposing the chloride by Ag^O and H^O, or 
the sulphate by BaOAq (v. infra), and filtering ; 
the solution is yellow, has an alkaline reaction, 
and is easily decomposed with formation of 
0804,NH2,and a black pp. (Claus, J,pT.79, 28). 

OSVYL-TETBAMMONIUM OBLOBIDB 
0802{NH,.NH,C1 )j {pxyosmvwmdiamrnonium 
chloj^e). The fonqula is sometimes written 
OsOsCf^dNH,, and the salt is called ammoniated 
osmium oxychloride ; the formula is also written 
OsO,.4NH,.Cl2, and the salt is called osmyl-di- 
tetramine chloride (Gibbs, Am. 3, 238) ; Fremy 
{A. Ch. [8] 12, 622) wrote the formula 
0802(NH2)2.2NH4C1, calling the salt osmiamide- 
amnuniium chloride'. Claus and Jacobi (J, pr, 
79, 28; 85, '!A2\ 90, 66) gavq the, formula 
08(NH,)4C1,.2H20, and the name osmio-diammo- 
nio-chloride. The investigations of Gibbs (Am, 
3, 233) confirmed the empirical formula 

0802GL2.4NHg. Obtained as a y«»llow orystallipe 
pp. by adding NH^Gl to EgOstXAq (Fremy, A. Ch. 
[3j 12, 522) (?E20B04Aq + 4NH4Cl 
« 080,(NH,.NH,C1)2 + 2EClAq + 2H2O). Slightlf 
sol. cold water, more sol. hot water, insoU 
NHgGlAq. May be crystallised from water con- 
taining HGl; ppd. from solution by cone. HGlAq. 
Aqueous solution quickly decomposes, givii^ off 
OsO. ; on evaporation a brown solid is obtained, 
which kphaves like 080(NH,.0H)2; (he solution 
gives a fine violet colour with E4FeGygAq (Gibbs,' . 
Lc.). TlVs compound is decomposed by heat, 
giving a assidue of Os. 

The chloroplatinaie is obtained, as orange- 
yellow crystals, slightly sol. cold water, by boilUm 
0B02(NH,.NH,Cl)g with PtCl^Aq (Gibbs, U). 

OSUYL TETBAl»IONIUirBnf«PHATl, NIIBATB, 
kThe sulphate ts obtained by pouring EgOsQ^i^ 
into oonc. cold (NH4),S04Aq ; anu^ orangl- 

S Uow crystals, easily soL hot water ^QibbSg fxi). 

19 uiirate is obtained by a similar leaetiohi and 
thr oxalate also ; using cold cone. VH,NO,Aq 

T T 2 
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and (NH4) instead of (KHJ^04Aq (Gibbs, 

U.), 

Osmium, eblorides ot Two chlorides of Os 
have been prepared, OsOl, and O8OI4 ; OaCl, is 
known in solution; no chloride has yet been 
gasified ; these are the only haloid compounds 
of Os known at present, except OsCy, be classed 
as a haloid oompoufid. OsCl, and 68CI4 combine 
with alkali chldHdes to form 08G4.3MG1 and 
OBGI4.2MGI respeotiyely ; OsGl, also probably 
forms double salts, but they have not been iso- 
lated satisfactorily. OsGy, forms an acid, 
HfOsCy^, from which various salts (osmocyanide.i) 
are obtained. OsCl^ and OsGl, are form'^d by 
direct union of Cl with Os. 

OsMous oHXiOBiDB OsCl, {Osmiu.nfiichloride. 
Oamosotkloride). Obtained by heating finely 
divided Os in a long tube in a stream of dry Gl. 
Two sublimates are obtained ; the less volatile 
(green) is OsGl,, th^ more volatile (red) is OSGI4. 
As thu^ .prepared OsGl^^ forms dark-green de- 
liquescent^ needles, which probably contain 
H,0 ; by heating again in perfectly dry Gl, OsCl, 
obtained free from moisture as a nearly black 
sublimate (Glaus a. Jacobi, J. pr. 90, 65). An 
indigo-blue solution of OsOl, may be prepared by 
dissolving 0s0.a;H20 in HClAq; the solution 
soon becomes violet, then dark red, and then 
yellow from formation of OsCI, and OsCl, ; the 
yellow solution again becomes bine by the action 
of reducers (G. a. J., l.c.). OsGl, dissolves in 
water, forming a green liquid, which is decolour- 
ised and decomposed on dilution with formation 
of Os, 0804Aq, and HClAq. Solutions of OsGL 
in alkali chloride solutions are not decomposea 
by dilution ; double salts are probably present 
(G. a. J.). Berzelius said that double s&lts of 
OsCl, are formed by the action of alcohol on the 
salts MjOsCl, and M^OsCl, (P. 13. 435, 627). 
OsGl, is sol. alcohol and ether. The aqueous 
solution conducts electricity, but the alcoholic 
and ethereal solutions do not (v. Hampe, J?. 11, 
1549 ; 13, 23). 

OsMoso-osiao ciiLOBiDK OsCl, {Osmium tri- 
chloride, Osmochloride. Osmium sesquichloride). 
This ch^ride h only known in solution, and in 
combination with ^kaJi chlorides. The brown 
to purple solution obtained by the action of air 
on 080.a;H,0 in HClAq probably contains OsGl, 
(Q. a. J.). treating a solution of OsO, in 
HOLAq with Hg, and evaporating in vacuo over 
cone. 114804, Berz^ius (1^. 13, 435, 527) obtained 
a purple, varnish-Uke substance, whicn perhaps 
was OsCla. 

Double Salts. — Ammonium-osmium tri- 
chloride {Ammonium chlorosmite) 
2(08Gla.2NH4Gl).8H20. Beddish-brown crystals ; 
obtained by passing HaS into OsO, In much 
fiOlAq till the solution is red, adding N^,C1, and 
evaporating (Glaus, J. pr, 79, 28). The salt dis- 
solves in water with a dark-purple colbur, which 
it unchanged by addition ofalkali^ but reduction 
begins on warming. On heating. Os and NH4CI 
are formed (Berzelius, lx.), 

Potassium-otmium trichloride potassium 
chlorosmite) 2(OB01a.3KGl).6HaO. Formed by 
strongly heating in Cl a mizture^'of equal parts' 
KCl and powdered Os, dissolving in water, 
erystallising out KaOsGla, and evaporating the 
mother-liquor ; also by dissolving KOH in cone. 
OsO.Aq, edding NH,Aq, and when the eolulioD 


is yeUow and before K,0a04 separates, sataxatiag 
with HOlAq and evaporating to dryness on a 
warter-bath, when the salt is obtained on the 
bottom of the basin, while SOI and NH4CI are 
deposited on the uppei^ parts. Forms dark 
brownish-red oiystalB; easily sol. water, with 
deep cherry-red colour; easily sol. alcohol, insol 
ether. 'The salt loses 8H,0 in air, and the rest 
at The aqueous solution easily de* 

composes with separation of OsjeOyCl. 

*”OsuiG OHLORIDB OsGl, {Osmium tetrachloride* 
Osmichloride), Obtained, as a dark-red powder, 
by heatirg finely-powdered Os in dry Cl ; OsCI| 
is formed at the same time. OsCl, is the more 
volatile of the two chlorides. In presence of 
moisture, becomes cinnabar-red, and then forms 
yellow needles (? 080l4.a;H,0). Dissolves in a 
little ffater to form a yellow solution, which is 
decompoLSd and decolourised on dilution (Ber- 
zelius, I.C.), OsCl, is a non-conductor of elec- 
tricity (Hampe, Z. 11, 1549 ; 12, 28). OSO2.2H4O 
^dissolves in cone. HClAq, forming a dark 
greenish-brown solution, which probably oon- 
taihs OsCl,. 

Doable eek\ie,—Potassium-6hnium tetra- 
chloride {Potassium cklorosmate) K^OsOl 
(« OsCl, .2EC1).*^ Obtained by heating an inti- 
mate mixture of equal parts KCl and finely- 
powdered OsCn dry Gl to low redness, removing 
excess of ECl by a little water, dissolving the 
residue in hot water, and allowing to crystallise 
(Berzelius, lx.). ClatA a. Jacobi {l.e.) obtained 
the salt by adding EGl to OsO, in HClAq, then 
adding alcohol and evaporating. Dark-brown 
lustrous octahedra ; cinnabar-red when powdered. 
80I. water, forming a yellow solution, from which 
alcohol ppts. the salt, incompletely, as a red 
crystalline powder. Not decomposed at low 
redness, but at a higher temperature Os and 
ECl are formed. OsO. is produced by distilling 
HNO, over EjOsCl, (Berzelius, lx.). Is not 
acted on by S0.4Aq at ordinary temperatures 
(KjIrCl, is reduced). EOHAq does not decom- 
pose a cold solution of E^OsGl,, but on warming 
the solution becomes blue, and then suddenly 
ppts. black OSO2.2H2O (Glaus, lx, ; other reac- 
tions of KaOsClAn are given). 

Ammonium chlorosmatef silver cklorosmate, 
and sodium cklorosmate are described by Glaus 
a. Jacobi {J,pr, 79, 28 ; 85, 142 ; 90, 65 ; A, 63, 
855). 

Supposed compound of Osmium 
hexachloride, Berzelius {P, 13, 435, 527; 
15, 208) obtained a brown salt, which he sup- 
posed to be a compound ot NH,C1 and OsCl,, by 
saturating OsO, with, NHjAq, after a time add- 
ing excess of HClAq, digesting for some days 
With Hg, filtering, and evaporating. According 
to Claus (U), the salt is 2(0sGl.2NH,Cl).8H,0 
(v. supra ; Ammonium-osmium trichloride). 

Osmium, cyanide ot, OsCy, ; and osmocjfan- 
hydric acid and its salts, H,OBOy, ; v, Ctahzihhi, 
vol. ii. p. 843. 

Osmium, hydrated oxides or hydroxides of, 
V, Osmium, oxides and hydrated oxides of, 
p. 645. 

Osmium, nitride of. The b^ass-yellow sub- 
stance, obtained ^ passing H over the pp. pro- 
duced by adding HNO, to ^OsOAiq, is probably 
a nitride of Os (Glaus, P. 85, 903). 

Osmium, nitrogen-oontalaiAg acid oft a?id 
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add is generally anown as osmtamto add. An 
aqaeona solution of this aoid is obtained by de- 
ooxnpQsing the Ba salt by the equivalent quantity 
of HjSOiAq, or by treating the moist Ag salt 
with HOlAqt and filtering. The clear yellow 
solution remains unchanged for some^days if 
dilute ; but if it be concentrated, O8O4 a«d a 
black pp. containing Os are formed, and gas is 
evolved. The aqueoug solution of the aaid 
evolves CO^ from carbonates, and decomposes 
KCl ; Zn dissolves in it, with evolution of gas 
and partial decomposition of the aoid. The solu- 
tion is decompose by acids on warming, with 
production of OsO, (Fritzsohe a. Struve, J. pr. 
41, 97). F. a. S. gave the formula H^NjOsjOa ; 
this was upheld by Claus (/. pr. 99, 66). 
Gerhardt (J, P/i. [8] 12, 804) gave th^^ formula 
H^,0s,0,. The K salt is obtained by the action 
of NH:,Aq on OsO, in excess of KOHAq; 
the reaction is expressed thds by F. a. S. ; 
2O8O4 + 2NH, + Aq = H^,08a0>q+0 + 2li,0 ; 
Claus gives the equation 6O8O4 + 8NH, cAq 
=a dH^OsaN^OjAq N, + 9H.^O. According to F. 
a. S. no gas is evolved during the reaction, if 
this is correct neither of the equations can ex- 
press the change which occurs. The salts of 
osmiamio aoid explode when headed ; some ex- 
plode when struck. 

Potassium osmiamatb EjN^Os^O^ or 
? KaN^OSjOt. Prepared<4i^ dissolving solid OsO, 
in cone. KOHAq, to which cone. NH^Aq has 
been added. The solution is clear yellow, and 
deposits yellow ciystals of the salt. Claus a. 
Jacobi (fx.) dissolve KOH in very dilute OsO^Aq, 
add k vol. NH^q, and evaporate rapidly until the 
salt begins to crystallise out, after which crystal- 
lisation is iJlowed to proceed. Citron yellow, 
tetragonal crystals. ISol. warm water, also in 
alcohol, si. sol. cold water, insol. ether. Ex- 
plodes at 0. 180®. Decomposed by cone. HClAq, 
with evolution of Q1 and formation of two kinds 
of red crystals (u. F. a. S., he.). 

SiLVBB OSMIAMATB AgaN^Os^O, Or? AgjN^OSaOj. 
A citron-yellow crystalline powder; si. sol. water 
or dilute HKO,Aq; 8ol.NH,Aq, forming there- 
with a crystalline compound ; blackens in light ; 
explodes at 80°, also when struck by a hammer. 
Prepared by dissolving OsO^ in an ammoniacal 
solution of a salt of Ag, and adding excess of 
HNOgAq; or by adding excess of HNO,Aq, fol- 
lowed by Bolutiop of a salt of Ag, to OsOi dis- 
solved in NH,Aq. 

Ammonium, barium, tnercurotu, sodium, and 
ammoniated tine, osmiarMtes have been pre- 
pared (F. a. S., Z.C.). 

Osi^um, oxides and hydrated ozidas^of. 
Four oxides of Os aft known ; OsO, Oa^O,, 
OsOi* and OSO4. Salta in which OsO, acts as 
the negative radicle have been prepared (v. 
infra. Osmium, salts of oxyaoids of). A hydrate 
of OsO has been obtained, but not pure ; it 
rapidly absorbs 0 ; the hydrate OsO,.8£hO is 
known, as are also the hydrates 080,.H,0 and 
080,.2H.40 . No oxy-salts have been obtained 
directly from the oxides of Os ; a few ozy -salts 
corresponding with OsO are known. ObO^ acte 
as a weak acidic anhydride ; this oxide is easily 
reduced to OsO,, or to Os. OsO, is the only oxide 
prepared by the direct union of Os with 0. 
Oiilorides corresponding with OsO arid OsO, 


have been obtained, and the chloride Osd, 
which corresponds with 08,0, probably exists 
in solution (v. Osmium, chlorides of, p. 644). 

OsMOUs OXIDE OsO (Osmium monoxide). 
A greyish-black soMd, insol. acids ; obtained by 
heating in a stream of CO, a mixture of Na,00, 
and OsSO, o%08SO,.2^S0^.2KHSO,^H,0, and 
washing the residue with water j( Claus a. Jacobi, 
J.pr, 85, 142 ; 90, 65). The salt OsSO, is formed 
by evaporating OsO^Aq with excess of SO, ; the 
salt 08S0,.2K,S0,.2KHS03.4H20 is formed by 
heating K^OsCl^Aq with E^SO,, and washing with 
water the powder which separates. Hydrated 
osntous oxi^, 080.a;H,0, was obtained by 0. a. J. 
by the action of warm, very cone. KOHAq on 
OsSO,, in^bsence of air ; it forms a blue-black 
pp. which very rapidly absorbs 0 from the air. 
Berzelius obtained a greenish-black pp. by boiling 
OsCL in EClAq with KOHAq ; this pp. was sup- 
posed to be 0s0.a;H,0, but v*'. a. J. say it cannot 
be washed free from* alkali. A few i^alts are 
known conesponding with OsO, e,g. OsSO,, but 
none is obtained directly from the oxide. 

OsMo-osMio OXIDE 03,0, (Osmium sesgvfi 
oxide), A black powder; insol. acids. Ob- 
tained by gently heating, in a stream of CO,, a 
mixture of E308C1,.BH20 and Na,CO„ and wash- 
ing with water (C. a. J., l.c,). Deville a. Dobray 
(0, B, 82, 1076) say that this oxide is often 
formed, as copper-red crusts, in the preparation 
of Os, by passing OsO, vapour mixed with N 
through a hot tube lined with C, the lining of 
C being formed by passing C^H, vapour through 
the tube heated to redness. Berzelius supposed 
that a compound of 08,0, with NH, was formed 
by th'^ action of NH,Aq on OsO^Aq ; but the pp. 
thus formed was shown by C. a. J. to be 
080(NH,.0H), (v, dOsmosyl-diammonium hy» 
dromde, p. 643). No oxy- salts are known cor- 
responding with 0s,0, ; a solution of OsCl, has 
been prepared. 

Hydrated osmo - osmic oxide 
08a0,.3Hj0; a brown-red pp., somewhat sol. 
cold KOHAq, sol. acids even after drying ; ob- 
tained by adding KOHAq to KoOsCl^Aq (0. a. J., 
lx,), • • 

Osmo oxiDB OsO, (Osmium dioxide). Ob- 
tained by Berzelius (P. 13, 436, 627 ; 16, 208) 
by heating a mixture of K,Ob 01, and Na,CO, in 
CO,, washing the residue with water, and tbcu 
with HClAq ; as thu" prefipred OsO, forms a 
greyish-black powder. ClaT’^s a. Jacobi (f-c.) ob- 
tained OsO, in the form of a copper-red, metal- 
like solid, by strongly beating 0s0,.2H20 in a 
covered crucible (OBO4, 9, and HjO are also 
formed). 0 b 0,.2H,0 is obtained by the action of 
acids on E2()sP4Aq. OsO, may be heated to 
redness in absence of air (Berzelius) ; out Claus 
says that OSO4 and Os are formed. Heated in 
air, or acted on by HNO, and HClAq, OsO, is 
producea. Beduced by H at ordinary tempera- 
tures. Betoaates when heated with combostible 
bodies. A sulphate corresponding with OsO, is 
said to be prepared by the action of cold HNO^q 
on OsS,, but little is knoyn of its moperties. 
The oorrespopding chlotide, OsCl,, is known. 

Hydrated osmic oxide 080,.2H,0| a 
black pp. obtained by adding very dfiute H,SO^q 
to E,0B04Aq, OSO4 being formed at the same 
ti&e (0. a. J.i U.). The moist hydrate dissolves 
inHCnAq,HNOjtq,orH,S04Aq; oxidation begins 



m -'(iimm 


ysrj doioklj, with ehasga ot colour liNMU pcu!3^ 
to yaUow-brown, greeni and browniih-jillow on 
Wting. Froni the splntion in HOI Aq, ppie. 
Os (Wohler, i7l40, 266). Bt heating 080r2H,0 
to 200° in dry N, Fremy cotained the hydrate 
080rH,0(d.0h.(3]12,616). 

(teMXUi: TBTRoiifDa OsO^ {PaTosmic anhu- 
drid$. Often called perosmic acid^ and formerly 
generally known as osmic acid). Mol. w. 254*84. 
V.D. 128*6 at o. 280^ (Devillo a. Debray, 0. H. 
82, 1076). 

Formation,^!, By heating Os in air or 0.4'- 
2. By heating Os, or any of the lower o;iides, 
with HBO, or aqua regia,--^. By the action of 
dilute acids on Ef0s04Aq; 080tk2^0 being 
formed at the same tim6.--4. According to Claus 
(J,pr, 79, 28) by the action of Os on steam ; H 
being evolved. 

Preparation. — ^ Finely powdered Os is 
gently wumed in a stream of dry 0 ; the Os is 
placed in 6ne bulb of a two-bulbed tube, and the 
OsO, condenses in the second' bulb.— 2. Three 
Charts osm-iridium are fused with 1 part ENO),, 
tne 4told mass is dissolved in water, the solution 
is neutralised by ^SO^Aq, and O8O4 ia distilled 
off into a cold receiver. 

Properties. — Long, colourless, translucent, 
monocunic, needles (Mallet, Am. 3. [2] 29, 49). 
Melts considerably under 100°, and boils a few 
degrees above its melting-point. OsO, is very 
volatile ; the vapour smells abominably, and is 
«)xtremely poisonous, attacking the eyes and 
lungs; Deville nearly lost his eyesight while 
working with OsO, (u. D. a. D., A. Ch. [3] 66, 
400). Claus says the best antidote is BLB gas. 
The V.D. was determined by D. a. D. at 246°- 
286° ; it agrees with the formula OsO,. OSO4 
may be vapourised in H ; if the mixed vapours 
are passed through a hot tube. Os is deposited. 
OSO4 is slowly dissolved by water, the solution 
does not react acid ; sol. alcohol or ether, solu- 
tions are reduced with ppn. of Os. 

Beaclion8.—l. Beduced to Os by beating 
with hydrogen \ also by heating in a gas-flame; 
an aqueous solution of O8O4 is Aadily reduced 
by most metals ; the solution is also reduced by 
phosphorus^ ferrous sulphate^ stannous chloride, 
SU^hurous acid (a blue liquid is produced by 
BO^q, perhaps containing an oxide which has 
not been isoIated)c and^y many carbon com- 
pounds (e.g. H.GO^, tannin, sugar, alcohol, Ac.) 
(u. Tennant, T, 1804. 411; Berzelius, P. 13,435, 
327; 16, 208; Ddbereiner a. Weiss, A, 14, 17, 
261 ; Butlerow, A. 84, 278 ; Claus a. Jacobi, 
/. pr. 90, 66).— 2. A large excess of ammonia 
solution erolres N, and ppts. 080(KHa.0H)« (v. 
Osmasyi-diammonium hydroxide, p. 643).— 8. 
O8O4 mssolves in potash, forming a red yellow 
liquid which probably contains K j^rosmate 
(g. 0. under Osmium, salts of oxy'aeids of, 
•n/ra).— 4. Hydrogen sulphide ppts. an 0^- 
stUphide (g. o.) from 0804Aq; on saturating 
0804Aq wim H^, and adding an acid, OBS4 is 
ppd. (u. Osmium, sulphides of, p. 647).— 6. 
Hydrochloric acid does^not react mth OsO. ; but 
on addition of EOHAq, KtOsClg is produced. 
OBO4 is a very weak acidic anhydride : an aque- 
ous solution does not affect the colour of litmus, 
nor does it decompose carbonatee; XOHAq jjio- 
bably fon&s K perosmata. 


ffimiua, aiyieldi 4l Ko omdd of Ochaii 
been isolated; salts of tha hyj^etioal 
(osmates) are known, and some of the reactions 
of OsO, indicate the ezisfpnoe of unstable salts 
derived from the oxide OSO4 (o. infra, Osmium, 
salts of oxyaeids of), 

Oimum, oxyeUoride ot The black pp. pb- 
taiq^id 'i>y boili^ dilute EyOsOlfAq is probably 
an oxyomorlie (Claus a. Jacobi, J.pr. 90, 66). 

I. Osmium, oxysulphidvs of. The pp. obtained 
by passing H^S into 0804Aq is said by von 
Meyer to have the composition 08,0.Sy.8SL0, 
and to b4 changed to 2080,S.8H«0 by the action 
of air (/. pr. [2] 16, 77). Dried at 180°-200% 
ObO,S is obtained (von M., l.o.). 

Osmium, phospnide of. A phosphide of Os 
is sai^^to be formed by heating Os in P vapour; 
it appeal^ black if prepared at a moderate tem- 
erature, but white and metal-like if produced 
y heating strongly; it burns in air to OsO^ 

I and osmous phosphate (Berzelius, P. 13, 485, 

' 627; 16,208). 

, Osmium, salts of. Very few salts have been 
obtained by replacing the H of oryacids by Os* 
Osmium sulphite, OsSO,, is formed by evapora- 
ting 0804Aq rith SO-^q; a complex salt 
0sS0,.2Ej80,.2EHS04.4H20 is obtained by 
heating ^OsCl, with E^SO^Aq; osmous phos- 
phate and sulphate are also said to exist, but 
they have not been analysed (Berzelius). An 
osmic sulphate is sta^d to be produced by the 
action of cold HNOaAq on OsSs (Berzelius). No 
salt of Os has been formed by the direct reaction 
of Os or any of its oxides with an oxyacid {v. 
SULPBITSS, SutVHATXB). 

Osmium, salts of oxyaeids ot Some salts 
of the hypothetioar osmic add, H,0 b 04, have 
been isolated ; and there are indications of the 
existence of alkali perosfnafes,*.#. salts derivable 
from OsO,. 

OsMATxs M'yOsO, (formerly called Osmites), 
Neither the acid ]^0s04, nor the anhydride 
OsO,, has been isolated (c/. Mallet, Am. 8. r3] 
29, 49). Alkali osmates are obtained by the 
reducing action of alcohol on OsO, in EOHAq ; 
a Ba salt is formed by the prolonged reaction of 
warm BaOAq on OsO, in a closed vessel ; os- 
mates of Ca, Pb,and Sr are obtained as insoluble 
pps. from the alkali salts. 

Potassium osmats K,080^.QiHfi. A 
violet-coloured, crystalline pp. of this composi- 
tion is formed by adding alcohol to OsO, dis- 
solved in EOELAq ; the solutioh is red, then be- 
comes colourless, and deposits the salt. Fremy 
obtained the salt in large octahedra by adding' 
ENO,Aq to OsO, in 'large excess of EOHAq 
iJ^pr. 83, 411). Accord!^ to Claus {J.pr, 84, 
178, 424) E,080,.3H,0 'Is obtained by warming 
OsO, in an excess of EOHAq ; this reaction is 
similar to the reduction of SMnO,Aq to 
E^O,Aq bv EOH. Violet-red octahedra, 
Sol. water, msol. alcohol or ether; slightly 
sol. cone, s^t solutions (GKbbs, Am, 8, [2] 81, 
70). An aqueous solution decomposes rapidly 
on warming to E perosmate and OsO|.i^(l, 
H^O,Aq forms OsO, from E,OsO^, and sepa- 
rates 080.^flEH,0 (Claus a. Jacobi^* ».o.)..UNOaAq 
produces a similar ohanm (Fts w , lx.), SO,Aq 
produces a blue solnuon, NH,0lAq forms 
OsO.(NH..NHXl)« and (KHJ^^O^q produces 
OsO,^H».NH|)^, ' (o. Osm^tikammoniim 





NHJLqigiAid 

to form 080,(N£yi (Fren^, 

Barium osmats BAOaO^Mft (dAxifli J. pr. 
84 , 178, 224); C(|26ium, lead, eodium, 
find eirontium oemates hare been obtained 
(Fremy, J,pr, 83, 411). 

Pbbobmates (formerly called osmatee). These 
aalta haye not been prepared pare.* Fremy 
f/.pr. 88, 409) says a perosmate. of K is formed 
oy dissolving OsO, large excess of EO^Aq, 
and the salt is decomposed on dilation; the 
solution in excess of EOHAq is colourless, but 
absorbs 0 and becomes brown; on boiling, 
KgOsO, is formed, and an oxide of Os containing 
more 0 than OSO4 is volatilised. On the other 
hand, Claus (/. pr. 86, 142; 90, 66) sap that 
the greater part of the OsO, can bo di^illed off 
from a solution of this oxide in excess of 
EOHAq, but that some decomposes lE^OsO^Aq 
and 0. Claus also says that OsO, distils off, at 
60°, when Cl is passed into 0sO2.a:H,0 suspended 
in a large excess of EOHAq. From a oono. sola* 
tion of OsO, in EOHAq, HNO,Aq ppts. OSO4 
mixed witl:wOs02.a;HjO, according to W6hfer (A. 
140, 266). Wdhler (l.c.) melted Os with EOH 
and ENOg, and obtained a^black solid which 
formed a deep-red solution in water. This sola- 
tion was supposed by Wohler to contain K per- 
osmate ; only a very little OsO, was obtained 
by distilling, and the residual, liquid deposited 
E2OSO4 oh cooling, ^e mother-liquor from the 
EjOsO, was yellow ; on treatment with CO, it 
became colourless, and then violet, and deposited 
OsO, and a greyish-violet pp. 

Osmium, sidphides of. A sulphide of Os is 
formed by heating Os with S (Berzelius, P. 18, 
486. 627 ; 16, 208). 

OsMio suLPHiDB OsS, {Osmiwn disidphide), 
A dark brownish-yellow solid ; slightly soluble 
in water. Produced, according to Fremy {J. pr, 
83, 409), bypassing H^S into ^Os04Aq; accord- 
ing to Claus {J. vr. 79, 28), also by passing H,S 
into EsOsClfAq.* 

Osmium TSTBASULPinna 08S4.a;H20. Ob- 
tained by saturating OsO, in HOlAq with ; . 
on attempting to dry the pp. it is partly oxidised; I 
above 100°, the pp. buias to OsO, and SO,; | 
easily oxidised by HNO,Aq ; heated in absence 
of air, OsSj-OsS, is said to be produced (Berze- 
lius ; Claus). The pp. obtained by passing H^S 
into Os04Aq is an oxysulphide (g. o.). 

M. M. P« M. 

OSMOOTfAlflBES and Oamoeyanhydric acid 
V. Ctamides, vol. ii. p. 843. 

OSMOSE. When two liquids are separated 
by the intervention 0^ a porous diaphragm, a 
flow of liquid takes place nom one side of the 
septum to the othem or sometimes an unequal 
flow of the two Uquids in opposite directions, so 
that the quantity of liquid increases on one side 
of the septum and diminishes on the other. 
This phenomenon was originally designated by 
the correlative terms Endosmose and Ex- 
osmose, but it is better expressed by the shorter 
word Osmose (from w<rfior, impulsion), which 
Inolfldo" the two former. For the application of 
osmotic methods to chemical questions o« MotJB- 
oolab wbiohts, p. 417 ; also Phybioal mjcxuodsi 
section BleciricM methode. M. M. P. M. 

OSOTEIAEOLl OftN, is. 


n»-6 °]. (Im*) at 715 ninu Fdrmed by heating 
its carboxylic acid. SoL water and alcohol, 
insol. ligroln (Peohmann, A. 262, 820).-^BrHOL 
— BTigOl ; glittering needles. . 

Beneoyl [100°]* 

OSOTBIAZOLE OABBOXYLIO AOIB 

I of EMnO.onamido-phenyl-osotriazole carboxylic 
acid, which is got by reducing the nitro- acid 
formed by nitrating the acid produced by the 
%ction of soda on the phenyl-hydrazide of di* 
niAoso-acetone (Peohmann, A. 262, 816). Crys- 
talline powder, v. sol. boiling water. — CaA',2aq* 

OSOVaiAZONES and OSOTETBAZONBS 0 . 
Hydrazonss. 

OSSElK o. Pbotbids, Appendix G. 

OSTBIJTHIK C|4H|,02 (Gorup-Besanez, A. 
188, 321) ; 0„H„0, (Jassoy, C. 0. 1890 [i] 766). 
^16°]. Occurs in, the ‘ roots of Im^atoria^ 
Ostruthium, Triolinio crystals, v. l1.%o1. boilii^ 
water, v. sol. r.lcohol and ether. Its alcoholic 
solution exhibits blue fluorescence. Form% a 
orystidline compound with dry HCl. , • 

Acetyl derivative [78°]. Plates. 

OTOBITE O24H2.O4. [188°]. Occurs in the 
fruit of Myristica otoha (Uricoeohea, A. 91, 
370). Pearly prisms (from ether), insol. water. 

OTJABAlN O^Jb,r [0* 18^®]- S.-66 at 
11® ; S. (alcohol) 3-76 at 11°. [0]^= -33°. A 
poisonous glucoside present in Onabaio root, 
used as arrow-poison, and in the seeds of the 
glabrous Strophantus of Gabon (Amaud, 0. B. 
106, 1011; 107, 348, 1162; Bl. [3] 1, 10). 
Bectangular plates (containing 7aq) v. si. sol. 
eater. Its solution is ppd. by tannin. It 
yields a sugar wd a resin on boiling with 
acids.— BaA',: deliquescent pp. 

OXALACETIO ACID C4H4O4. Oxaloxyl- 
acetic add. 

Oxim C02H.C(N0H).CH,.C02H. [126°]. 

Formed by the action of alcoholio NaOH on 
the ether C02Et.C(N0H).CH,.C0,H [107°], 

which is obtained by the action of water on 
the dihydride of di-nitroso-^-oxy-terephthalio 
ether (Cramer, B. 24, 1204). An i^merio oxim 
C02Et.C(N0H).CHyC0»H [64°] is formed from 
oxalacetio acid and hydroxylamine. It yields 
0O,H.C(NOH)0H,CO2H[88\VwhenceAcCl forms 
an anhydride 04H,04 [105°] yielding O4H2ACO4 

Phenylhydraside of the methyl ether 
CO,Me.CH,.C(N2HPh).CO,Me. [118°]. Mol. w. 
2674obs.) ; (calc. 250). Formed from di-methyl 
acetylene dicarboxylatl and phenyl-hydrazine 
(Buchner, B. 22, 2930). Plates. Yields oxy- 
phonyl-pyrafole carboxylic acid on saponifica- 
iioiA 

Mono-ethyl ether OO2Et.OHrCO.CO2H. 
[97°]f Obtain^ from the cU-ethyl ether and 
^Id dilate EOH (Wislioenus, B. 19, 8226 ; A. 
246, 828). Needles, v. sol. water. Its aqneoua 
solution is coloured deep red by FeOlg. 

Anilide of the ethyl ether 
O0,Bt.CO.OH2.OO.NHPh. [88°]. Formedfrom 
oxime ethhr, acetanilide, and NaOEt (Wislicenus 
a. Battler, B. 24, 126(B. Needles, sol. aldohoL 

p-Toluide of the ethylHther. [186°]. 

Ethyl anilide of the ethyl ether 
C02Et.C0.0H2.C0.NEtPh. [69°];^ Formed from 



uA^AORTIO kOm. 

AnaOEi. oxalic etM«r. and NKtAcPh /Wlsliceniis f H.O.p. 60 S<X>. 
■ittlc’ 18A01 I ri>^ 

tSrjy* ®-«f-Tl-l«9. PotmSd bT 

tie Mbon of g^um on an effaereal aolation of 
acetic ethers (Wialioenue, B, 19, B226 • 

^0, yields pyruvjo acid.— 8. Sodium foima 

the OOmDonnd rin to* ntrxr^ nr\ ... 




id%,r ^ , 

?“d “toeWpighii; vessTol 


Sara sise'Sfr,4ft,!f ''"“■ “ ■" 


CO,Et.CH,.C(N,HPh)CO^t [78»J. orysklising 
in plates, and formipg 002Et.C<f^^‘^^ N 
x a* m , ^ N .NPh^^ 

(«• 200“ at 10 mm ) 

Ttei '‘onn'r® “,® “'feohoUo Pod,! , 

' ?0^s^hf 

daoed by sodiuin-amalgam to mono-dlhyl asnart 

anf hydrochloride 

nX® ii? 5;°*^ aqueous caustic soda yields 

‘’- Carboit- 

FHKNTL'OXAMIC ACID, » 

Formed by redu- 
pnoht, A. Ill, 133 . Schliepor, A. 66 2) 
alMa iSto*NH *'■ 1°'’ T®*"' ”®«o“POBed by 

“teSStfSS'lS"”"" 

po^^lf »‘‘^o mm.). 

2S'J«b"r,JC‘- “»■ “'»•“■>' 

oxAnw^^™^^^ Methil-ethyl-olt- 

..SJJL*™" •. D..™.., 

*■*• CO,H.CIO,H2aq 
orC{OH),.0(OH),.[187°] (when anbydtou8)/sta^ 

"^2 note). S.G. MrateS) ^ ‘ 

9-6 


- r*— jerrous oxalate occnra in 

oT^r*®’ annnonium oxalate in guan" 

Free oxabe acid occurs m some fungi {e.g. Fistti. 
ItnahqMtuM Hamlet a. Plowright. 0. V36 9m 

^omfcf^-l By the oxidisinVS ii 
fased potaA or of nitric acid on alcohol, glycol 
°®Mnjo®8>o‘tric, tartaric, myristio’ 
Md other fatty acids. Also by oxidising acetic 

^^ 4 (■’“PP- 0. J- 

*A oxalate is among 

the pR)ducts of the decomposition of cyanogen 
y vator. 3. By heating sodium or potassium 
formate above 400°JMerz a. Weith.B. 16, 1507). 

By- ^-•'"“o-acetio 


^ ^aaoxag CO^ over a mixture of 

sodium and sanS at about 360= (Dreehsel, if. [2] 
f,!r . '“5' heating C,,01, with dry KOH 

r ri a‘ 220" (Gputber, A. Ill, 174) 

d^?ii;n 'iy 20(1- forms oxalate and by. 

rH^rmiVMrt^ spontaneous deoompnsition of 
(Henry, B. 12, 1837).- 8. By 
<Hen«\ "P.°“ CCl,:CCl(OMe) 

product m the preparation of 
91) -10 ,(P®rh>n, 0. J. Proc. 4, 

CJ JW A ““'® “®*^ (Groves, 

naratim^i ^’.2 ^)-— ^ by-product in the pro- 

[8Y24. IO66)” (^"®'‘*>inger,Ar.i>h. 

Preparation, — By heating sawdust with a 
KOH a1f '240°-250O; the 
geld beingless whenNaOHis used alone (Thorn, 
water product is boiled with 

rraiof ^ evaporated. Sodium 

oxalate separates m^ granules, which are the^ 
boiled with milk of lime. The oalciW s Jt “ 
he O“'io acid may 

bv ®' “■''aline oxalatej 

* nT!,‘°? boiling dilute (10 p.o.) 

mM^’o O ®h7®- ““■'y'l''on® ox^alio 

acia iJaUjO^ may be obtained by riklowinc a snin 

to*atand H 2 pts.) 

^JLte? laief r“® ®'y®‘“‘® ‘“■'8^ ap 

Tv^u^ (2“9) from the air, and fall to powda 

871) '^An^' ?•■ H*®ob»rdt, J. 1864, 

o7l;. According to Lescowir (C. R, 104 1799\ 
dned oxalic acid takes up 2^aq from the air. ^ 

oxaI^ti^Tiii^”T^7 precipitation as calcium 
ox^ate, foUowed by conversion into OaOO, or 

waten with KMnO^ or bai^- 

monoclinio crystals (con- 
teimng 2aq), v. sol. water and alcohol.^ Gives off 
Its water of crystaUisation at 100°, and, in a 
(Erdmann, J, 86, 218). 


*v , iv « jsu- ; r^j at j 

69, 600) ; 6-6 at 10°; 8*8 at 20°; 65*8 ir70° 

S (Burgoin, BL [2J 29, 248).’ 

B *8fl.7A^r^ }a^ (Miozynski, M. 7, 267). I 

solution) J 

\iunonnikoff,«/. «r. r21 81. 847\. nr n » ai iaa: 





O^AUO AOiB. 


hefttlh^oi half an r (JV. 

892). When a gas is passea (iuongh a strong 
solution of oxalic acid at 100® 00| Is gl^n on 
(6arles» C. B, 71, 2S^). A 5 p.c. solution oon* 
taining 1 p.o. of uranium nitrate Is rapidly de- 
composed by sunlight into CX)„ formic acid, and 
00 (Seekamp, A. 122, 113). Ammonium oxalate 
is also decomposed by sunlight, but thi palates 
of K, Li, and Na are but slightly affected (Downes 
a. Blunt, Pr. 29, 219).«Ferric chloride is rei^ced 
bv oxalic acid in sunlight, and also by heating 
above 60° (Lemoine, Bl. [2] 46, 289). Oxalic 
acid reduces Au and Pt from their safts. Oxalic 
acid expels HCl when heated with dry NaCl. 
OaOl, ppts. solutions of alkaline oxalates, the 
ppd. CaC.P4 being insol. acetic acid and am- 
monia, but sol. HClAq, and immediacy reppd. 
by ammonia. 

Reactions, — 1. Heated with glycSin (1 pt.) it 
yields CO^ and formic acid, but when a small 
quantity of glycerin (ipt.) is used, decomposition 
takes place at a higher temperature, allyl alco- 
hol being formed from the glycerin. Oxal^ acid 
also yields fcrmic acid when distilled with glycol, 
iiiaiinite, dulcite, erythrite, and quercite, but not 
with sugars (Lorin, C. R. ^77, 129, 363 ; 84, 
1136).-~2. On heating with cone. or with 

PPj it is resolved into water, CO, and CO^. — 
8. PCI. yiolda CO, CO,, HCl, a8d POCl,. PCI, 
acts in like manner. — 4. Boiling nitric acid slowly 
oxidises it to CO .^ — ^ PbO._. and MnO, rapidly 
oxidise it in aqueous solution, yielding CO^ and 
the corresponding oxalate. Dried oxalic acid is 
oxidised by rubbing with PbOj, great rise of 
temperature occurring.— 6. MnO, and dilute 
HPO4 completely oxidise it to CO,. KMn04 and 
OrOj also oxidise it. —7. Chlorine-water and 
HOlO yield IICl and CO,. — 8. Potash-fusion 
yields hydrogen and a carbonate. — 9. Liberates 
Cl, Br, and I when its saturated solution is boiled 
with KClOj, KBrO.,, and KIO, respectively 
(Ouyard, Bl, [21 31, 299).— 10. The copper-zinc 
couple forms small quantities of glycollio acid 
(Balbiano a. Alessi, O, 12, 190 ; cf, Plimpton, B. 
11, 616). — 11. SbOlj in chloroform forms crys- 
tals of Sb,ClHC.P4 [149°], which are decomposed 
by water with formation ol%)xalic acid (Anschutz 
a. Evans, A. 239, 286).— 12. Primary alcohols 
heated with dry oxalic acid yield a mixture of 
mono- and di-alkyl oxalates ; on distillation the 
mono-alkyl oxalates split up into CO, and alkyl 
formates. Secondary alcohols give but little 
alkyl oxalate, 8rhile tertiary alcohols are wholly 
split up by oxalic acid into water and hydro- 
carbons (Cahours a. Demar<?ay, G. R. 83, 668 ; 
86, 991).— 18. EUctrolmsis of potassium oxalate 
yields 00, at the positive pole (Burgoin, A. Gh, 
[4] 14, 167).— 14. A iolution of molybdio (Ihid in 
oxalic acid yields, on addition of UNO, and eva- 
porating, monoclinic crystals of H,C.P4MoO, aq ; 
a:6:c- *947:1:1073; i8=»98° 62'. This ‘oxalo- 
molybdio acid ’ yields the salts Ag,C.P4MoO„ 
BaO,0,MoO„ and Na,C,04MoO, 6aq (Pochard, 
0. R. 108, 1063).— 16. Ammotiiacal cupricoxide 
at 160° yields (NHJfCO, and 0u,0 (Oazeneuve, 
Bl [2] 82, 277). 

Salts (Souohay a. Lenssen, A, 99, 81 ; 190, 
808 ; 102, 36, 41 ; 108, 808 ; 106, 246).— K,A"aq: 
monoolinio crystiJs ; a:b:e » *67 6:1:1*167 ; $ — 69*6® 
(De la Provostaye, A, Oh, p]4i 46^. S. 88 at 
1 0® (Nichols).— K,A" 3aq.— KIIA". Salt of sorrel 


l^onoolinio oiybtalf (Mar^ho, 18.^ 

: lidffietrifl c 
•469*4:6*196. S*8*8at8^.-*W^ 
crysQs (Bamme!8be»g,!P. 98, ®S 
Tnolinic prisms : #:6:c ** 2*100:3*286:1 ; < 11 ^ ^ 
/B-79®29'; 7-97® 6'(WolU8ton, IZV. 

Anderson, 0. J. 1, 231 ; Be la Provostaye). 8.1*8 
at 13® (N.*— Na^". at 16®.* Neutral in 

reaction.-*-NaHA"aq : monodinio crystals which 
redden litmus. S. 1*7 at 15®.— Li,A". S. 8 at 
19-5® — LiHA"aq. S. 8 at 17®.-(NH4),A"aq. 
IS. 4*2 at 16® (N.) ; 2*2 at 0® (Engel. G. R, 102, 
^366). Hemihedral effl orescent trimetric prisms ; 
a:9*.c*= *776:1: *733 aschiitz, B. 18, 1394). Ppd. 
by adding NH4CI jr NH40Ao to its solution 
(Heintz^^^. pr. 8^ 309).- (NH,),A" 2aq. Oc- 
curs in guano ^Tanner, G. N. 32, 162).— 
(NH4)HA"aq : trimetrio prisms ; a:6:o 

— *463:1: *669. — (NH4)H^A",2aq : triclinic prisma, 
isomorphous with KII,A’ JwSaq. 8. 3*25 at 0®(En- 
gel). — (NH4)KS04H|0.^04 : monoclinjc crystals.* 
— Rb2A"aq (Piccard, rLpr. 86,449).A-RbHC,04.— 
RbH,A",8aq (Stolba, C. C, 1878, 331).-CaA"aq. 
Crystalline powder, formed by ppg. hot ac- 
tions (Schmid, A. 9v, 226).— CaA" 3aq^.e»Of'curB, 
mixed with CaA"aq in the pp. formed from cold 
solutions. — (CaA"),CaCl2 24aq.— CaA^CaCl.^ 7aq 

g ?ritzsohe, P. 28, 121). — SrA"aq. S. 6 at 1 00®.— 
rA"3aq (Wicke, A. 90, 101).— SrH,A",2aq.— 
SrA"SrCi26^q.— (SrA"),SrCl2l6aq (Rainey, Pr. 
14,144).— BaC204aq. S. •04.-BaH2A"22aq. S.*8 
at 16® (Clapton, C. J. 6, 223).-Be(NHj2A'', 
(Sdnarmont, J. 1867, 295; Shadwell, 1881, 
681).— BeK^'V—Be^K., A"f(OH)22aq (Philipp, B. 
16, 762).- MgA" 2aq. S. *07 at 16® ; *08 at 100®. 
- Mg(NH4),2A",9aq. - Mg,(NH4)2,A",, 24aq. - 
Mg|NH,),^'', 8aq. — Mg{NH,)„A", Saq. — 

Mg3(NH4)2A"42aq^(BrandeB, Schw. J, 27, 18).— 
MgfCjA", 6aq. — ZnA" 2aq. — Zn(NH4)4A", Baq 
(Kayser, P. 60, 140). — ZnKoA", 4aq.— CdA"3aq. 
S. *008 in the cold; *009 at 100®.— CdA' (NH,)2aq. 
-Cd(NH4),.4A", 9aq. — Cd(NH4),eA", llaq. — 
Cd(NH4),A".8aq.— CdK,A",2aq.— CdNa2A",2aq. 
— Al2A"lOH)4 (Mathieu-Plessy. 0. R. 97, 1033). 
— Al.,Na4A"4(OH)29aq (Lenssen, J.pr. 86, 314). — 
AyNH4)2A!/,(OH)2 5aq.-Al2(NH4),A"4(OH)4 3aq. 
~AyJa,A",(OH),6aq. — Al..Na.A''.T0H),68q.- 
Al..ig^",(OH)j2aq. — Ai;K.A",(OH),2aq. — 

Al>IgA",(OH),6aq.-Al,Ca,A'',(OH),8aq(ColIin, 
B. 8, 316). — Ce.,A",9*^9 Bl. [2] 21, 640).— 

La2A",9aq (Cldve. BL. r2] 21, 202).-TU' 
(Crookes, , G. J. 17r 160 jKuhlraann, 0. B. 66, 
607).— TlttA"aq.- Sm,A^ lOaq.— SmKA",, 2|aq 
(C16ve, Bl [2] 43, 171).— FeA" llaq. Humboldj^ 
ine, — FeA"2aq: yellow crystals. S. *022 in 
the cold; *026 at lOO^— K2FeA"2 2aq : golden 
needles, sol. water. — K2l'eA"jaq, — 
(NH4)2FeA", 8aq.— Fe{NH4),A", 8aq*: greenish 
crystals. S. 48 at 17®.-Fe(NH4),A",4aq.— 
FeNa,A",4Jaq.-FeK,A",3aq. S. 7 at 17®.- 
KFei)^,2iaq. S. 92 at 21°. — Ba,Fe2A",7aq.^ 
^Cr2^",6aq. Deep-blue monoolinio prisms; 
obtained by reducing K^Or^O, with oxalic acid 
(Gregory; Rammelsberg, P. 93,24; Werner, O.J. 
68, &4, 602 ; 0. J. Proc. 3. 142 ; 0. A. Sohunok, 
0, 61. 162 ; Hartley, O. J. Proc. 8 , 4). IJ. 20 

at 16®. The solution is red with green reflex, and 
gives no pp. with OaClr— K^Cr, A", 8 aq ; red monn- 
olinio crystals (Croft, P. M. [3] 197). S. 10.— 

»Na|Or,A^'. 8 aq: blue prisms.— Na,OT,A",9aq.— 
•(NH 4 ),Cr. 4 A"j 6 aq: blue scales. 8^76 at 16®.— 
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(NHJ,0r4"4 8aq: red ory8ialiL--Ag,Crj^'V9ft<i( 
bine needles. S. 11 at 100®.— 'BsjOriAi^^f • 

dark-violet needles.— Ba,Cr^^ 8aq (Werner).— 
Ba,Or;^'«18aq.— Bai,Crj;i"4 6aq (Olarke, B. 14, 
1640). - Ca^CfjfA" 18aq.— CasCfcA'', 36aq (Reeoe, 
G, B. 21, 1116).— Or.,C4A.*yONH, ^JSrgensen, 
J,w. [2] 20, 143 ; 30, 28).-Cr^'',(NH,)„4aq.— 
KCaGrA'\4lq. PleofiSiroio ; red, blal, and green 
(Hai-tley, Pr.21, 49S).— K^Ca^Cr2A'','6aq<Wemer): 
blue prisms. -MaCrA''j3aq.— Sr,Cr^"gl8aq.— 
KSrCrA",6aq. — Pb,Cr,A". 15aq.-UrA" 6aq. — 
Ur(NHj4A"4.-UrO^"3aq.-UrO,(NHJ,A"a4aq. 
•~(torO,)K^"*8aq.-MnA"2.Jaq. S. *06 in the* 
cold ; *08 at 100^. — MnA*' 2aq. Decomposes at 
160° into CO.^, CO, and MnO (Castelaz, BL [2] 
60,646).-MnA"3aq. S.G. (of MnA^)^* 2*444 
(Clarke, Am. 2, 174).— 6aq : black 
monoclinic prisms (Kehrmann, B. 20, 1694).— 
MniNHM", 2aq. — Mn(NHJ,A^', 4aq. — 
Mn(NH4)»gA".8aq. ^ Mn(NH4),4A''g8aq. — 

‘MnA'NH,/lM.— MnK^",2aq. — CoA"2aq. — 
Co,A''(OH)4. — CoK^'',6aq. — CoA"Cl 6NH, 
(Krok, J. pr. [2] 18, 239). — CoA'^Br 6NH,. -- 
C<KOH)A"(NHJ,SO,3NH,,^Co5A''(NO,)5NH,.— 
CoA"(ltO,) 6aq. — OoNiA' 2(NH,)4 4Aaq (Bauten- 
berg, A. 113, 360).- NiA" 2aq.— Ni A"(NH,) 3aq 
(Winkelblech, A. 13, 278). — K^NiA^^Baq.— 
CuA"^aq.-^ Cu(NHj2A''22aq.- CuA"(NH,)2aq.— 
CuA"NH,. — CuLi AL^'s 2aq (Troost, A. Ch, [3] 
61, 103). — CuKaA^jQaq. — CuH^" 4aq. — 
CiiNa5}A"32aq.— PbA'' (Pelouze, A. Gh. [2] 79, 
104; [3] 4, 104).-Pb3A"O2.-PhA''(NO,)2 2aq: 
pearly plates (Johnston, P. Af. [3] 13, 25; 
Dojardin, J.pr. 16, 308).— PbgA"(N0,)g02Saq.— 
PbK^^2Jaq (Eeis, B. 14, 1174). — Hg^A" : 
white pp,, insol. water,— Hg2A"aq.—HgAl^ — 
Hg(NH4)2A^2aq.-HgKA''22aq.-Bi,A",7^aq.- 
B4A*'JOH),iaq. — Bi(lIH4)„A'^12aq, — 

BiK:^'\ 12aq. — BiK„A'', 12aq, - BiKA"^^.— 
SbA",Oaq. — ShgEA^^aq. — Sb^K.A'', 3aq.— 
SbKgA". 2aq (Kay. C. N. 67. 193). - SbKA^", 4aq 
(Wagner, Chem. Zeit. 12, 1726) : crystallises also 
with liaq, 4Jaq, and 6aq. — Sb^K^A"* 3aq. 
Sb^NSgA'g 9aq (Svenssen). — SbNaA". lOaq.— 
Sb(NH4),A",2aq.-Sb(NHJA" 6aq (Svenssen. B. 
3,814).— Slt(NH^,A",16aq.—SbH(^flM"47aq. 

— AsKgA^Saq. — Pd(NH4)2A\ 2aq (Kane).— 
Pd(NHM^8aq.— PtNa^"24aq.- PtC4A"4NH,. 
-PtK4'',2aq (Cldve, Bl. [2] 46, 191).— 
Pt(NP4)^",2aq.--i4»tAg2A'^,2aq.— PtCaA^elaq. 

— PtCaA'',4Jaq. — ^’^tCa^f', 8aq, — PtSrA",: 

crystallises with 8^, 6laq, and 8aq. — 
PtBaA'', 8aq. — PtBaA", 2aq. — PtMgA" 6aq.— 
PtFeA",6aq. — PtMnA",7aq. — PtNiA",7aq.— 
PtZnA'',7aq.— Pt0oA\8aq.-PtCdA" : crystal- 
lises with 6aq, 4Jaq, and 4aq. — PtCnA''j6aq. — 
PtHg,A'*,liaq.-PtHg2A'',2aq.-]?tPbA"8aq.— 
PtA''2NH..i-PtA"(NH,), aq. - PtA"(NH,), 1 Jaq. 
— SnA". - Sn(NH4)2A", aq. — SnK,A"^^. — 
SugA^OigOaq.— Ti,gA"-0-4l2aq.— Ag,A" ; ^ white 
pp.-Ag^»4NH,. * 

Mono-methyl ether MeHA'V (109° at 
12 mm.). Solid (AnschOts a. Soh$nfeld, B. 19, 
1442; A, 264, 8).— KMeA" (Salomon, B. 8, 1609). 

Di-methyl eth^ Mol. w. 118. 

[64®]. (164®J (Dumas a. P61igot, A. CAi [2] 68, 44 ; 
Wohler, A. 81, 876 ; Erlenmeyer, AT. Bep. Pharm, 
28, 624; Purdiev 0. J. 61, 629). S.V. 116*7. H.F. 
1^,900 (Stohmann, J. pr. [2] 40, 858. MonO'« 
elinio table8,4yol. water, alooW, and ether. It» 


aq^iki ioiniitti 

add ahd'lieOH.. ' 

Teira-methyl ether COMe.O(OMe)^ 

(76<> 13 mm.). 8.0. V I'MlS. 

CO,Me.CCl,(OMe) and Natllfe (Antohata, A. 
264, 81). Converted by Pdg into M^O^Og. 

Mono-ethyl ether EtHA''. JEthyloxaUe 
add. jllV at 16 mm.). S.G. 1*2176. Formed 
from St^C^O^ yi mol.) and EOH (1 mol.) in al- 
oohq} (Mitscherlioh, P. 82, 832). Formed also 
by heating anhydrous oxalic acid (1 pt.) with 
absolute alcohol (1 pt.) at 186®, decanting from 
unused oaalio acid, and distilling in vacuo 
(Anschtttz, B. 16, 2413 ; A. 254, 9). Liquid. 
When distilled under atmospheric pressure it 
yields formic acid andEt^CgOg.— KEtA'": scales, 
decomposed by heat into CO and KEtCOg (Elte> 
koff, B. fe, 1259). 

Di-etH'yl ether Et^A". Oxalic ether. 
(186° cor.). S.G. 10793. /a 1*4156*, Rqo 64 
(Briihl). S.V. 16Q;2 (Briihl, A. 203,27); ^ 
1*0856 *, P 1*0761 (Perkin, C. J. 45, 608). M.M. 
6-654 at 12-8°. S.H. -46 (R. Schiff, G. 17, 286). 
Formed by distilling dehydrated pxalio acid 
(ll<^ta.) with absolute alcohol (14 pts.) (Berg- 
mann, Opuscula^ i. 266 ; Ldwig, J. pr. 83, 129), 
or by heating KHOjOg (1 pt.) with alcohol (1 pt.) 
and HgSOg (2 pts.) (Dumas a. Boullay, J. Ph. 14, 
113). 

Preparation. — Equal weights of dry oxalic 
acid and alcohol (97 p.o.l^re boiled for 4 hours 
and distilled; as soon^s the thermometer 
reaches 110® a quantity of alcohol equal to the 
weight of the distillate is added, and the mix- 
ture boiled again for 4 hours; the mixture is 
then distilled ; 626 g. oxalic acid give 760 g. (or 
66 p.c.) oxalic ether and 110 g. formic ether 
(Sohatzky, J.pr. [2] 34, 600). 

ProperHee. — Colourless oil with slight odour, 

V. sol. alcohol. Decomposed by water, especially 
on heating. Alcoholic potash yields a pp. of 
EEtCjO^. With SnCls it forms crystalline 
EtgCgOfSnClg, decomposed by Water (Lewy, C. B. 
21. 371). TiCl, yields Et^OATiCl, and 
EtgOgO,2TiCl, (Demarqay, G. B. 70, 1414). 

Beactions. — 1. Gaseous NH, yields 
CO^t.CONHg.— 2. Aqueous NH, forms oxamide. 

8. Ethylamine yields* 0202(NHEt)^; diethyl- 
amine forms C02Et.CONEi^ ; while trieihyl- 
aminehas no action (Hofmann). Alanine forms 
two compounds OjaH^N.Og [127°] and [164°]. — 

4. Sodium and potassium decompose it, yielding 
CO and EtgCO,. NaOEt acts iiP the same way 
(Geuther, Z. [2] 4, 666).— 6. Sodium-amalgam 
yields des-oxalio ether OgH^t,0„ and, when 
alcohol is present, tartaric and glycollio- 
acids. — 6. ZnEt2, followed by water, yields 
G02BD.CEt2(0H) (Franklaz;^, Pr. 12, 3961. Other 
zinc-alkyls act in the some way (FranUand a. 
Duppa, Pr. 18. 140; 14, 17, 79, 88, 191).— 

7. Acted on by Zn and a mixture of EtI and 
allyl iodide a mixture of H0.0Et2.C02Et 
and H0.C(C,HJ2-C02£t is formed,* and not * 
HO.0Et(02H,).CO2Et (Barataefl, /. pr. [2] 86, 7). 

8. Besordn (1 mol.) and NaOEt (2 mole.! in 
alcohol slowly form C,4H,gOg, which crystallises 
from alcohol in pale-v^ow prismfi [c. 266®], 
and yields the acetyl derivative 0|4HA0|Og 
[127®] (Michael, J.pr. [2] 86, 610).— 9. P^U 
hydrainne forms C/).m|iELPh). [978®] and 
N2H2Ph.OO.OO,Bt ^9^ ^F&her, i. 190, 





iSi> BciloWi 4* Ml 109); Ik of 
oobblio KaOEt the prodaef is N^IlOO.OO^ 
flT0«) (Michael, /.w.p] 85, 468W10. Acetons 
In presence of NaOEt (1 pt.) in aloohol1(d0 pts.) 
forms CH,.CO.CH*OO.CO^t [18®] (214®V This 

bodj^ is converted by baryta-water into oxy* 
tolnio acid, an intermediate body being 
OH^o.O(OH)(CO,H).0HiL0.CO.CO3Hfc ^ {90®]. 
Acetone (2 mols.) and NaOEt (2 mols.rln ether 
yield CH,.C0m-00.C0.CHfC0.CH, ^[121®] 
crystallising in while prisms (Claisen a. Stylos, 
B. 20. 2188; 21, 1141 ; 22, 8271 ; 24, 116). Amix- 
tnre of acetone, NaOAo, EOAo, and AcP yield a 
coloured product C^^O,. Another product of 
the action of alcoholic NaOEt on acetone 
and oxaHc ether is C0(CH,.00.C04Et), [104®], 
which yields chelidonic acid on warming with 
mineral acids. On adding sodium* to a mix- 
ture of oxalic ether and EtOA^ dissolved in 
Etp, oxalacetic ether is formed.— 11. Succinic 
ether and NaOEt yield, oxalosuccinio ether 
COjEt.CH^O.COjEt).CH.^CO.^Et and a Com- 
pound 0,,^0,, [90*^ (Wislicenus, B. 22, 889). — 
12. AlcohoUc acetophenone and NaOEt fordi 
benzoyl-pyruvic acid CaHj.CO.CH.^CdCOH 
[158°]. Acetophenone and NaOEt in ether yield 
BzCH.^CO.CO.GRJBz [18(J°] (Claisen, B. 21, 
1131). — 18. Chloro-aceiic ether and tine yield 
‘ketipic* ether CO,Et.CHfCO.CO.CH,.CO^t 
[77®] (Fittig a. Daimler, B. 20, 202).— 14. Heat- 
ing with oxalic^ fojmict or acetic acids at 140® 
yields formic ether^O,, and GO. Benzoic acid 
has no action even at 240® (Lorin, Bl. [2] 49, 
844).— 15. Benzyl cyanide and NaOEt yield 

CN. CHPh.CO.COaEt [130®] whence boiling dilute 
H.^SO^ forms phenyl -pyruvic acid [166®] (Erlen- 
meyer, B, 22, 1483). — 16. A solution of urea in 
alcoholic NaOEt gives a pp. of sodium parabanate 

(Michael, J. pr. [2] 86, 467).— 

17. Phthalide and NaOEt in ether yield 
.CH.CO.CO^t 

\ ^ [121®], whence phenyl- 

\co.o 

hydrazine forms C„H„N204 [169®] (Wislicenus, 
A. 246, 342).— 18. Chlorine in sunlight forms 
(OjClJ^OjO^ [144®], whenco potash yields 
CCl,.CO,K (Malaguti, A. Ch. [2] 74, 299). 

Tetra-ethyl ether CO,Et,C(OEt)3. (98® 
at 12 mm.). S.G. 1*0020. Formed from 
C02Et.CCl,(OEt) and NaOEt (Anschtitz, A. 264, 
82). Converted by PCI, into Et^Oj;04. 

Methy>ethyl ether CO^Ue.CO^t. (174®). 
aO. 8 1-1567. S.V. 189*1 (Wiens, A. 263, 297). 
Formed by distilling EEtG204 with EEtS04 
(Ghancel, Compt GHm. 1850, 873, 403), and by 
the action of MeOH on COCl.COgEt or of EtOH 
on COClCOiMe (^ul, C. J. Proc. 2, 168). Con- 
verted by repeated distillation into a mixture of 
MejCjOi and BtAOr 

Bi-methyl di-ethyl ether 

CO, Me.C(OMe)(OBg.,. ^92® at 18 inm.). Fonned 


and NaOEt at 100® 


from 06iMe.CCl^(< 

(Anschfitz, A. 254, 86). 

Di-methyl di-ethylether 
CO*Et.O(OEt)(OMe)g. (96® at 12 mm.). Formed 
from G<\Et.CGL(0£t) and NaOMe at 100®» 
n-Provyl-ether PrHA". (119® at 18mm.). 
IS.G. V 1*1678. Liquid (AnschtltB a. SchOnfeld, 
a. 19, 1442; A. 254, 6). i 

Bi-n-propffl ether PtjL** (218-5®). 


Si6w t (laVi tf* Oahouri, 

aa.Vi749), 

Tetra»n -propyl ether OOJPtAHOMg^ 
(257®). S.O. f .-95664 Formed from 
CO,Pr.C01,(OPr) andNaOPr (A.). 

leo-propyl ether (Ill® at 

13 mm.f. S.G. ^ 1*165L Decomposes on boil- 
ing intc^Pr.^G404, isopispyl formate, 00„ 00, 
and water (Anschutz, A. 294, 6).— GOjPr.GOj^E. 

Di-ieobutyl ether lC4Ha)jA^ (225®). 
S.G. 14 1*002. S.H. *467. Yields K{ 0 flg) 0 fi 4 
(Cahours, 0. R. 77, 1408). 

Tetra-isobutyl-ether 
404H.0)AC0AH,, (146® at 10 mm.). S.G. *921. 
Formedfrom 0,H„O.CC4.COAH, and NaOOA 
(Ansehiitz, A. 254, 33). 

Di-n^butyl ether (248®). 

S.G. g 1*0099. B.V. 258-4 (Wiens). 

leoamyl ether (C^H.^HA". Oil, smelling 
of bngs (Balard, A. G\ [3J 12, 309).— CaA',2aq. 
— AgA' : pearly sqales. • 

Di-iso amyl ether (CjH,p)AA- (266^). 
S.G. 11 *96a (Delffs, /. 1854, 26). S.H. *464 
(Schiff). Oil, smelling of bugs (Balard). 

Tetra-amyl»ether (CjH,.0),04CO-D,)E[,,. 
(19a® at 14 mm.). S.G. *9141 (A.).* 

Ethyl heptyl ether CO.iEt.COAHi« 
{263*7°). S.G. g *9954. S.V. 284-9 (Wiens). * 
Propyl heptyl ether Pr(0,H,j)A" (284®). 
S.G. g *9814. S.V. 315*7. 

Propyl octyl ether Pr(08H„)A". (291®). 
S.G. g *9725. S.V. 340*4 (Wiens). 

Allyl ether (215-5® iV.) (Ke- 

kul6, B. 6, 887). S.G. 15 1*066. Formed from 
Ag-A^i and allyl iodide (Hofmann a. Cahours, 

A. 102, 288). 

• Di-phenyl ether Ph A^i* [180®], Formed 
by heating phenol (1 pt.) with dry oxalic acid 
(J pt.) and pool, (1 pt.) at 116® (Nencki, /.pr. 
[2] 25, 283). Prisms (from alcohol), si. sol. ether. 

Di-phenyl ortho-oxalate 
(PhO)A(OH),. [127®]. A by-product in ^e . 
manufacture of aurin. Formed by distilling 
phenol with dry oxalic acid, or by dissolving 
oxalic acid and excess of phenol in HOAo (Gla- 
parade lu Smith, 0. /. 43, 358 ; Staub a. Smith, 

B, 17, 1740). Thin white ^ate9,*di8tilling with 
decomposition at 160®-180°. Sol. water, bnt 
almost at once split up into phenol and oxalic 
acid. Alcohol yields phenol and oxalic ethea. 
On heating with H^SO^ it ^elds aurin. ' 

Di-{o)-napMhyV\>rtho-oxalate 
(C,oH.^^Lo,(OH)^. [168®]. Formed by heating 
(a)-naphmoI with dry oxalic acid and HOAo 
(S. a. S.). Crystalline powder. 

Di-{ff) -naphthyl ortho-oxalate 
(O„H,O)|0,(0H),. [167®]. White crystalline 

powder (fc»m HOAc); partly decomposed on 
distillation (Staub a. Watson Smith, 0. J, 46) 
81)3). 

iPenia-chloro -ethyl ether 

OOoH.COA01s- Formed from CO(NHJ.COAOli 
anj NH,Aq (Malaguti, A. Gh, 12] 74, >808) 
Oolourless deliquescent needles. — NH4A^ 

• Chloride of the methyl ether 
COMe.COCl. (120*)- S.G. ^ 1*8816. Fonnw 
by heating GO,Me.GC4(OMe) for 40 hours At 215 
(Anschfitz, A. 254, 26). Liquid. 

Chloride of the ethyl edher GO|EidOO 
Ohloroxedie ether, Ohloro-glyoxyHc ether (q. v. 
(186®). S.G. V^*9228. POl, a^hg upon oxali 
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ether Aral forma CI01,(OEt).00^t, wWoh m»7 
be ^stilled under 15 mm. pressure; when dla* 
tilled under atmospheric pressure it is split up 
into EtCl and COCl.CO,j!Et (Anschutz, B/l 9 t 
2158; A, 264, 27). Formed fjso from oxalic 
ether and POCl, (Henry, B. 4, 698; 6, 949). 
Decomposed by water. Alcoholic NHj yields 
ethyl oxamate. Aniline<rIorms C0(NPliii).C02Et. 
Mercaptan forms ii!02Et.G0.SEt (Moo’ley a. 
Saint, C. J. 43, 400). ZnEt, followed by water 
forms CEt^(OH).CO.Et. Carbamic ether yields 
CO^t.NH.CO.CO,Et [45^^] (Salomon, J. pr. 
[2] 9, 290). CO(NH,)CO^t at 130° yields 
NH(CO.CO,Et)2 [67°]. 

Chloride of the propyl ether 
COCl.CO,Pr. (164°). S.G. ^ 11G70. -F-^rmed 
by treating Vr^Q^O^ with PClj and heating the 
' teaulting CO^.CCL(OPr) at 190° (Anschutz). 

Chloride of the isobutyl ether 
COCI.COAH,. (166°). p.G.Vl-1163- Formed 
ip, like manner. * , * 

Chlorid'e^f the ieoamyl ether 
COCLCOAH,,. (185°). S.G. 1-.0931 (A.). 

Qxamic acid CO(NH2).CO,,H. Mol. w. 89. 
[210*^]. 5* 1*4 14°- FCrmed by heating 

C02(NHJ.C0 j{H or by boiling oxamide <with 
, aqueous NH, (Balard, A. Ch. f.SJ 4, 93 ; Tons- 
saint, A. 120, 237). The NH, salt is also 
formed by passing NHj into a cold alcoholic 
solution of oxalic ether (De Coppet, .4^ 137, 105. 
Excreted when animals are fed with oxamic ether. 
Prepared by heating an aqueous solution of 
C0(NH2).G02£t to boiling, adding ammonia ' 
gradually till the liquid is alkaline (Oelkers, B, | 
22, 1666). Prepared also by heating ammonium 
oxalate with for lour hours at 176° 

(MathieU'Plessy, C, R. 109, 653). Grystallidb 
powder, si. sol. alcohol. Gonvcrted by boiling 
water into (NHJHO A-— NH,A'.-NH,A'li aq-- - 
NaA'^aq.— KA'aq (Engstrom, J. 1856, 453). — 
MgA', 8aq.-GaA',4aq. S. (of GaAy -16 at 13° ; 

4 at 100°.— BaA'jSaq.— PbA'.^aq.— Pb(OH)A'.— 
FeA', aq.— NiA', aq. — CuA'^ aq (Baoaloglio, J,pr, 
81, 869).— AgA' : needles. 

Methyl ether MeA\ Gubes. 

JBrf ef Aer G0(NH2).C02Et. Oxapiethane, 
[116°]. Fomted from oxalic ether and dry or 
alcoholic MH,. Plates (from alcohol). With 
COCLGO,Et it forms (GO^t.CO)2NH [67J. With 
cyanic acid vapour at 130° it yields GijHj^NjOjj 
[156°-180°] (Grimaux, Bl [2] 21, 164), crystal- 
lising from water in il^edle^. Chloral forms 
CGl,.GH(OH).NH.G,0^f* [121°] (Mosqholes, J3. 
24, 1804). 

Penta - chloro - ethyl ether O^Gl^A'. 
[184°]. Formed from {OiOlififOi and NH, (Mala- 

^^hobutyl .ether [90°!, Prisma 

(Oahoura, C. B, 77, 1403 ; Wallach, B. 18, 60*0. 

Jsoamyl ether [93°]. 

Phenyl ether GO(NH,).GO,Ph. [132°]. 
Formed from OO^t.(^(NH2) and phenol. 

Acetyl derivative of the ethyl ether 
CO(NHAc).GO,Et [64°]. Needles. 

Oxamide GO(NH,).GO(NH,). S. 037 at 7*8° 
(Henry, O. B, 100, 943). w HJP. 169,000 (Berthcr 
lot); Formed from oxalic ether and« NH,Aq 
(Banhof, aj>. 1817). Formed also by heating 
ammonium oxalaia f^Dumas, A. Ch. [2] 44, 129; 
64, 240) and by the slow decomposition of cyano- 
gen by water containing aldehyde (Liebig, A* 118, 


246), or by oono. HClAq (Schmidt a. Gluia, B, 
1, 66). It also occurs among the products of 
oxidation of HGy, cyanides, and terrooyanidea 
(Playfair; AttOeld, C.J. 16, 94). 

Properties.— White powdel*, si. sol. hot water, 
insol. alcohol. Guprio acetate forms the salt 
GulCHjNaO,), aq. 

Rea^ioiis. — 1. By passing through a red-hot 
tube it is decomnosed into CO, ammonium oar- 
bonatq HGy, and urea. — 2. J*,©, yields, on heat- 
ing, cyanogen, CO.^, and CO.— 8. Boiling dilute 
acids yield oxalic acid. — 4, Boiling aqueous 
Whalis also saponify it. Magnesia acts in the 
same way (Berthelot, Bl. [2] 47, 840).— 6. Water 
at 224° forms ammonium oxalate.— 6. Heating 
with HgO yields urea, CO„ and Hg (Williamson). 
Boiling with water and HgO forms a compound 
(C^H^NaOj^HgO (Dessaignes, A. 82, 233).— 7. 
Ao.p has no ^tion at 160°. Bz,0 at 200° forms 
benzamide.— 8. Gone. HNO, decomposes it in 
the cold. • « 

Ozalimide ^^^NH. Formed from oxamic 

acid, P6I4, and POCl, at 80°-90° (Ost^. Meute, 
B. 19f 3228). Monoolinio prisms, v. si. sol. cold 
water, sol. NHAq. Boiling water produces 
oxamide and oxalic acid. — C202NHgGl: crystal- 
line powder, insol. water. 

Methyl-oxamiUcid CO(NHMe).CO,H. [146°] 
(Hantzsoh, B. 17, 2919). Formed by heating 
methylamine acid oxalate (^urtz, A. Ch. [3] 30, 
443), and, as a subsidiary product, by oxidising 
caffeine with GrO, (Maly a. Hinteregger, M. 2, 
128). Crystals (from hot water or by sublima- 
tion). — KA'. — CaAV—CaA'jSaq. — BaA',aq: 
monoclinio crystals ; a:6:c = 1*018:1:1*306 ; 

8 “87° 18'. 

Methyl ether MeA*. [85°]. Formed from 
■ Me.CjO^ (76 g.) and methylamine (20 g.) in MeOH 
j (30 g.) (Franchimont a. Klobbie, B. T. C, 8,805). 

Ethyl ether 'Ed, A\ (243°). Oil. 

Methyl-oxamide CO(NHJ.CO(NHMe). [229°]. 
Formed from oxamic ether and ^ Me H, (Wal- 
lach a. West, B. 9, 262). Minute needles. 

Di-mothyl-oxamide O.A(NHMe)2. [217°] 
(MyUus, B. 17, 291). Needles. Cone. HNO, 

' ^elds 0a02(NMe.N02)2 [124°] (Franchimont; 
B. T. C. 2, 94 ; 4, 193). PC1» yields C^H.GlNa. 

Di-methyl-oxamio aoid C0(NMe2).G02H.— 
GaA'2: crystalline (Duvillier, A. Ch. [6] 23, 316). 

Ethyl ether EtA'. (0. 244°). Not attacked 
by HNO, (S.G. 1*6) (Franchimonb a. Klobbie, 
B. T. C. 8, 804). 

Ethyl-oxamic aoid CO(NHEt).CO,H. [120°]. 
Tables. — GaA',2aq. Prisms (Heintz, A. 127, 
43).— CaA'2 4aq. 8. 8*17 at 17*6° —BaA', aq. 

Ethyl ether Ethl. (24f°). Oil (Wallach, 
A. 184, 69). Decomposed by water. 

Ethyl-oxamide CO(NH2).CO(NHEt). [208°]. 
Needles (W.) 

s-Di-ethyl-oxamide GO(NH£t).GO(NH£t). 
[179°] (Schiff, B. 17,1034). Formed fromoxaUo 
ether and ethylamine (W.). 

tt-Di-ethyl-oxaxnide 00(NH2).00(NEt2). 
[126°]. (268° cor.). From C02Et.CO(NEg and 
ammonia (WaUaoh, A. 214, 268). With PGl, it 
yields * ohlorozalethyline * GA^l^r 

Tri-ethyl-oxamide 00(NHEt).00(NEg. 

(258°). Formed from diethyl oxamic ether aaa 
ethylamine (W.). , 




Fomsd Itoin 
Et (W.). 


and Oojst.^ 

Btetl&yl-ozainie a 
Prisma. POL yield# 

Ethyl ether EtA'. -^4i' \ nn H.— 

Isopropyl-oxamic acid CO(NHPr).OOjH. 

Plates. wUch leel fatty (WaU^. id. 

Si-iso1>utyl oxaaiide [167% Plates^. ■» 
aloohol (Malbot, 0. B. IW. 228). 

Iioamyl-oxamld* [181^. NeedlM^ • 

Di-isoamyl-oxamlde [129 ]. riAxoi 

Dl.amyl-MamideO,O/NH.CH,OMe0r[166 ]. 

Needles (Freund, B. 28, 286% [164®]. 

Hi ftllvl-oxamide OeOa^NHOaiiJr L J 

( 97 ?% S ^Ids OA(NHO.H.BrX (p 7 aUach a. 

propylene-diamine (Straohe. B. 21, 23(% 

^ BtkyUdene-ojtamide C, 0 .piJIs(CHMq. 
romJ from cyanogen aniorude aldehyde (Ber- 

PhewuM^caoid CO(lfflPh).COA Ox- 
•I* /.W/i ri51®l Formed by heating dehy- 
|20g.) with aLline (26^) at 

• 182 S“’ Vp^^uct 

;w“^e on heatingstrongly. Yields o„ 

B. 18, V. ..JOT informed by heating oxalic 
"“““.r^i^ill^ i reTmbLr a. Heoff. 4 . 


JQia: v? "T- 

SS'“HSS^:XS.^^? ■! “I I" 

mtrm 

tj;. 

? 2 m° eTlf— 2 ^ CWoriw iomis tetro-ohloro-dl. 
gefyUximid; [o,256®] X®?” 

n r\ /‘N'Pfr H I ri‘41) — 6 * Nitric acid forms 
yield . f260°] *, 

the compounds ♦ R00®1 asi 

35 V. cf. Hiibner, A. 209, 36b). ine 

.g»^iaS5’o55l»X.^ 

Dho-nitro-oxanilide y^lds, o“ gjo?, 

and HOAo, a base C,jH,oN, [above 300T 
forms th^salts B''H,Cl,2aq and B 

Be/ere«ccs.-Di-BBOMO. and Xbiiu-ohioeo 

PHENYL-OXAMIDB. 

Phenyl-oxamide carboxylic acid Urtiiinff 

benzamie aetd. [300 -syo j. 




putes,‘ ». 4 -oi. 

Plates (fr^ alootoH«ne^l 1 Converted by 

NHPh.CCla.COjEt^ J. ^ whence 

i3r,r.»«sWs^r->- 

UolutyU^rO,^ 60% Needles. 
B^eret^ 0 «bo«-, Dr-onnoBO- 

-«y«c|(a.CON^ 

iU »H, x IH. 

* rtMvafn. 1 a ffTCm water). _ ....wns.v 


[290®-2»“]. Small needle^ ^ 

S“#jSS?& CS.WCH). • 

insol. ammonia. CO.EEU)^. Formed 

S.u'SS|.mid.r^,to*«T“' 
oPSKm. ^•i •*> OO’-^z-'- 

i o*^sso>“ ~ !r^ 



m 


ih« salts B^HIaq and The p-iso- 

nezide orystallises (with 2^ a^ in neediest t. 8(d* 
lot water. 

m-Phenylene-oxamide p,0,(NH),0 A. , 
Formed from m-pKenylene-diamine and oxslie 
ether (BL). Amorphous. 

Di-nhenvl-di-ethvl oxamide 
^0,(NH.CAPh)^ Crystals (Nouhert, 

l)i>phenyl-di-met&yl oxamide 
(250^). Formed from methyl-aniline and o^^o 
ether. 

o-Tolyl-oxamio aoid 00 (NH 07 H,).(X)A 
[137°J. Formed by fusing K£t 0,04 ¥dth o-tolu- 
idine (Mauthner a. Suida, If. 7. 238 ; 9, 735)1 
Needles (containing aq). Yields indole jrhen 
heated with zinc-dust.— CaA',. — BaA', a^.— AgA'. 
^ . v-Tolyl-oxamic acid. [170°]. Obtained from 
ih ether 00(NH0,H,)C0^t [67°] which is 
formed by heating oxalic ether with p-toluidine. 

Kitro-tolyl-oxamio r'aoid 
[K4:8] 0 AJ^(^ 0,).NH.C0,C6^. Formed by 
heating nitro-m-toluidine with oxalic acid (Hins- 
bergt B. 15, 2691). Yellowish-red plates (con- 
tain^ aq). — NaA'aq. — BaA'j^Haq. 

Ethfi ether EtA'. [127°]. 

o-Xolyl oxamide CO(NH,).CO(NHO^,1I 
tBladin, Bl. [2] 41, 129). 

Bi.o-tol 7 l-ox 8 mid« CA(NHC,H,)r [200"]. 
Formed by heating oxalic aoid with o^-toluidine 
at 220° (M. a. S.). Crystals (from benzene). 
Converted by treatment with fuming HNO, into 
CA(NH.C.H,Me(N02)j [2;1:3:6]), which decom- 
poses at about 270° (Mixter a. Kleeberg, Am, 11, 
236). On oxidation by neutral EMn 04 it yields 
Cj 05 j(NH.C.H 4 .C 0 ^) 2 , which forms the salts 
Ca^"0 and Ag^A^ ‘ 

p-Tolyl-oxamide CO(NEL,).CO(NHC,H,). 

[237°]. Formed from p-toluidino cyani^ 
(CANH 2 )Cy, and HOAo (Bladin). Needles, v. 
sol. alcohol. 

Bi-p-tolyl-oxamide C 20 j{NH 07 H,) 2 . [269°]. 

Crystals, v. sol. hot HOAc. Yields on nitration 
4}202(NHC ANOJ, and C 202 {NHC AINO,),),. 

Amido-tolyl-oxamic ether CnHiAO, i.e. 

Tolyle^e-oxam- 

ethane, [168°]. Formed from tolylene-m-di- 
amine and oxalic ether in alcohol (Tiemann, B. 
3, 222). Plates (from alcohol). When dilute 
alcohol k of 90 p.o.« only is used the acid 
CAMe(NH 2 ).NH.CO.CO^H [%24°] is formed 
(Schiff, B, 23, 1810). ePhenyl thiocarbimide 
yields CAMe(NH.CS.NHPh).NH.efCI.CO.;Et 
[155°], a crystalline compound [138°]^ and 

CAMc<^|;c*^*>NPh.» [198°]. ClCO,Et 

forms [1:2:4] CAMe(NH.CO,Et).tIH.C,0,Et 
[131°], whende alcoholic ammonia yields 
CAMe(NH.C02Et).NH.C20,.NH2 [209°] (SchW 
a. Vanni, B. 24, 687, 1315). The compounds 
[1?4:2}C AMe(NH.C 02 Et).NH.C 20 ,Et [128°] and 
[1:4:2!: 0AMe(NH.C02Et).NH.C20,NH/ [228°] 
are also crystalline. The following bodies 
of like character are also crystalline : 
[1:2:4] CAMe{NH.CO.raj(NH.C.O^t) [218°], 
[l:2:4]e,H^e(NH.CO.NH5(NH.O*6^Bt,)[239°]: 
[1:2:4] C AMe(NH.C,0,Et)(NH.C,OaNHj [210°], 
. £1:2:4] C4H,Mo(NH.C,0,Et), [130°], and [1:2:4] 
*OAMe(NH.CA^)* [220°]. The compounds 
[1:2:4] OAMe(NH.COaBt).NH.C,OJi [17(^3 and 


OXALIC 

ri:2*A] 0AH6(Na06NH,).NH.q|0,B 

have also b^n prepared. 

e(NBy.NaCLO.H [1:2:4]. 
ther and alooholio Na. 


POST 


Afiiide Cjl 
[228°]. rFrom the ether f 

A n<lt d« C,HJde(NHJ.NF.C,OJS:PhH[l86°] 
(Schiff, B. 24. 871). 

Xylyl-oxamio acid CO(NHCAMe,).COA 
[129°]. Formed by heating m-xylidine with 
KEtCiO/(Mauthnera. Suida,a9, 745). Needles 
(containing aq). ^On heating it yields di-xylyl- 
oxamidj C,0,(NHCAMeJ| [210°].-CuAV- - 
AgA'. 

4-Cumyl-oxamic aoid CO(NHC«H^M^).COA 
[167°]. YelloNv needles which on heating yield 
di-4-cumyl-oxamide CA(NHOAiMes)2 [230°].— 
NaA'Saq. - KHAV- CaA', aq.-AgHA^- AgA' 
Di-propyl-di-benzyl-ozamide 
C*0,(NH.(AC4H4Pr)a. [182°] (Goldschmidt a. 
Gessner, B. 2?, 932). Crystalline. 

Tetra-phenyldi-propyl-oxamide 
CA(NH.CH,.CHPh.CH,Ph)^ [116°]. Formed 
fron? CH^h.CHPh.CHaNH, and oxaUo ether 
(Freund a. Bemse, B. 23, 2862). 

« (a).N:iphthyl-oxaiDio aoid 
CO(NHC»,H,).CO^. [180°]. Formod from 
oxalic'ether and (a)-naphthylamine (Ballo, B. 6, 
247). Needles. — flA'. — CaA'^. — BaA'^ — 
(C,ANH,)HA'. [154°]. Needles (from water). 
Ethyl ether FAk*, [106°]. Needles. 
Bi-(a)-naphthyl-oxamide Ca 05 {(NHC|oH,),. 
[200°]. Small scales (Zinin, A. 108, 228). 
Bensylidene-ozamide 

Formed from oxamic ether and benzoic aldehyde 
(Medicus, A, 157, 50). Plates (containing ^aq). 

Piperidyl-oxamio ether CiHjoN.CO.COjEt. 
(290°). Formed from piperidine and oxalio ether 
(Wallaoh a. Lehmann, A, 237, 245). Oil. 

Oxamidine C(NH)(NH,).C(NH)NH,. The 
hydrochloride of this base B'HCl aq is formed 
by the action of alcoholic NH, on the hydro- 
chloride of oximido-ethyl ether (Pinner, B. 16, 
1656). It crystallises in plates, v. sol. water. 

Oxalamidoxim 0(NOH)(NH,).e(NOH)(NH,). 
[200°]. Formed by the action of hydrdiylamine 
on cyananiline or on cyanogen (E. Fischer, B. 22, 
1932 ; Ephraim, B. 22, 2305 ; Zinkeisen, B. 22, 
2946 ; Vorlander, B. 24, 814). Colourless prisms, 
V. sol. hot water, si. sol. dlcohol. ClCOyEt forms 
C(NO.CO^t)NH,.C(NO.CO.^t)NH., [168°]. Aide- 

hydeproduce8CH,CH<^^C.C'^^^>CHCH, 
[198°]. Succinic anhydride yields the aoid 

[200°]. Chloral yields CA^ACl, [197°].— 
B'HGl : prisms, insol. alcohoL 

Di-acetyl derivative [184°]. GrystaUu 
On heatijug with Ac,0 it yields 

CMe<Q^j,^C.C<jj^Q>OMe! [16^. 

Di-heneoyl derivative [217°]. ExeesM 
of BzCl forms 

[246°], insol. water. 

Di-ethyl ether 

C(NOEt)(NHJ.C(NOEt)(NHJ. [116°]. Formed 
from oxalamidoxim, Etl, and NaOEt (Zinkeisen# 
B. 2d, 2950). Needles, si. soL hot watSr. 
Ozaluramidoxim 

qNOH)(NH.CO.NHJ.C(NOH).NF.OO.NHr . 
|^92°]« Formed from oxalamidoxim and cono. 



BfoL oold water. 

Pheayl-oxalamldozlm 

0(NOH){NHPh).O(NOH)(NH,). (o. 180®jjZ. 


White needhti ‘ ~~ 


[148°] (^emann, 22, IDoC). ' Formbu 
alooholio hydroxylanune hydrochloride and solid 
eyananiline (Zlnckeisen, B, 22, 2954). Plates. 

JLo^O prodnoes G(NOH)(NHPh).O^^^CMe 

[172°].— B'HOl : colourless needles. 

Di’bemoyl derivative [189°]. Needles. 
Hydroxy lamide of oxalic acid G20.^(NH.0H)2. 
Formed from oxalic ether and hydroxylamine 
(Lessen, A, 160, 814). Minute prisms (from 
water). Explodes at 105°.— NaHA".— KHA''. — 
OaAV — BaHjAV — ZnA". — Ag^A”. — 
NH,fOH)H2A". 

Oxalyl-tetra-methyl-di-hydrasine 
OjO^CNaNMe^),. [220°]. Formed from di- 
methyl-hydrazine and oxalic ether ^lenouf, B» 
18, 2172). Plates, sol. alcohol. 

Oxalyl-di-ethyl-di-hydrazme 
C20,(NH.NHEt),. [204°]. Formed from ethyi- 
hydrazine and oxalic ether (Fischer, i4.^.199, 
297). Neecttes. Gives rise to the nitrosamino 
0,O2(Nj5HPh.NO)2 [146°], crystallising from water 
in prisms. • 

Oxalphenylhydrazio acid C0(N2Ey*h).C02lI. 
[170°]. Formed from oxalic ether, phenyl- 
hydrazine, and alcoholic NaOEt ^Michael, tT.pr. 
[2] 36, 458).— NaA'.— EtA'. [119°]. 

Oxalyl-di-phenyl-d^hydrazine 
0a0j(N2H2Ph)2. [278^. Formed from oxalic 

ether and phenyl-hydrazine at 110° (E. Fischer, 
A. 190, 181). Plates. With COCla it yields 
CjOaiNaiCOjPh), [above 800°]. 

8emi-nitrile of oxalio acid «. Otanovobiiio 
A mn. 

Semi-nitrile of ortho-oxalic acid. Tri -ethyl 
ether CIOEtjaCN, (161°). S.G. 1-003. 
Polymerises on standing (Bauer, A, 229, 178). 

Tri-propyl derivative C(OPr),.ON, 
(216°-219°). 

Nitrile of oxAio acid is Gtanooen. 
OXALIMIDO-ETHYL ETHEK G.H.jNaO, U. 
C(NH)(OEt).G(NH)(OEt). [c. 25°]. jc. 170°). 
Formed from cyanogen and alooholio HCl (Pin- 
ner a. Klein, B. 11, 1481). Long prisms. Benzyl- 
amine at 110° forms (GH2FhNH)2G2(NH)2 
[160°] (Vorlander, B. 24, 806). p-Toluidine 
forms the isomeric (GjH,MeNH)jCj(NH), [220°- 
230°), which is converted by hydroxylamine 
sulphate into C(NOH)(NKJ.C(NOH)NHG,H, 
[176^, which •yields a dibenzoyl derivative 
[194°], and by hydroxylamine hydrochloride into 
C(NOH)(NHJ.C(NH)NHG,H, [148°], whence 
may be got G(NOEt)NH2.G(NH)NHG,H, [133°] 
and 0(NOGH2Ph)(NH,).G(NH)NHC,H, [166°]. 

OXALINES. A name given to certam alkyl- 
glyoxalines (Wallach, A. 214, 278, 825 ; Japp, 
C. J. 48, 197 ; Badziszewski, B. 16,2706). They 
are described as alkyl-glyoxalines (v. also Glt- 

OXILXNSS). 

OXAx>-METHTL-£TETLXNS «. Dx-iaTSYir 

•LtOXALOIIk 

OKAL1CSTHTLINB is identical withMxTBTL- 




PKOPTLINS V. MkhA- 


aLTOXAUMB 

OHAL-1 

JCratL-aLTOXALINB. 

OXALOXTL-AMIBO-BSNZOIO ACIB v. Orx- 
aam act* and Oabsozx-pbbxyl-oxaico acid. 


OaLALPBOPIOHIO ITRSB v. BfarsFiL-oxAl^ 

AOXnC XTHBIU 

OXALPBOPTLAHTUHB w. PsoPTn-Bom- 

OLlOX^TJini. 

OXALPBOPTLBTlTTiilNX o. Dz-PBOPTXrOLX* 
OZALINE. * 

OXAI-FBOPTL-ETHTLINS v. Mbtbtl-pbo- 
ptl-oltoxaBIkb. ^ 

OXALPBOPYLINB Bxhtl-pbopt£-olt« 

OXiLIMB. 

OXALSirCCINIC ETHEB 
002Et.G0.GH(C02Et).GH2.G02Et. (168° at 17 
tnm.). Formed by the action of NaOEt on an 
ethereal solution of oxalic and succinic ethers 
(W. Wislicenus, B. 22, 885). Oil, v. sol. alkalis. 
PeCltgi^s a deep-red colour in alooholio solu- 
tions. Split up, in dilute solutions, on warming 
into oxalio and succinic acids and aloohoL 
Yields a phenyl-hydrazide. 

OXALURIC ACID G.B^N^O* i.e. 
NH,.C0.NH.G0.G02]J. Mol. w. 182. HJ?. 
2,600 (Matignon, C. R. 113, 198):' •Occurs as 
ammonium salt in urine (Schunck, J. 1866, 749). 
Formed by heating parabanio acid with aque^ 
alkalis (Liebig a. WoQler, A. 26, 287), an4,occum 
among ^ the products of the action of HGl and 
KGIO, on guanine (Strecker, A. 118, 151). Its 
ether is produced by the action of urea oo 
COCLGO^Et in the cold (Henry, J5. 4, 644). 
White crystalline powder, si. sol. water. It 
reddens litmus. Its aqueous solution is decom- 
posed on boiling into urea and oxalio acid. 
POGl, converts it into parabanio acid (Grimaux, 
C. B. 77, 1548). HNO, slowly decomposes it 
into CO, (54 o.o.), K^O (38 c.c.), GO and N (15 o.e. 
together) (Franohimont, B. T, C. 6, 216). 

dalts.— NH4A': silky needles, v. sol. hot 
water.— KA' aq. Trimetrio crystals : aibie 
- 1:^601; •539.-CaA'., 2aq. S. -205 at 15° ; 6 at 
100° (P. Waage, A, 118, 301).— BsA'.,2aq. S. 
•168 a; 9°; 1’8 at 100°.— AgA': long silky 
needles. 

Ethyl ether EtA^ [178°] (Salomon, B. 9, 
374). Silky needles. 

Amide NH,.CO.NH.GO.CO.NH,. [165°-. 
160°]. FoiBied, together witl^ dial uric acid, by 
the action of NH,Aq and HGy on allot an (BOsing 
a. Schischkoff, A. 106, 256; Strecker, k. 113, 
48). Formed also by the action of alcoholic am- 
monia on oxalurio ether, and of dry NH, on 
parabanio acid at 130° (RoudmskSia, fll, [^] 45, 
260). Produced by bating urea with oxamio 
ether (Gafo^ijen, J. pr. [2] 9, 143), Giystalline 
powder, insol. cold water. Converted into am- 
monium oxalurate by boiling water. 

Oxaluryl-hydrazine CO(NH,).GO.CO.N,E[,Ph. 
[216°]. Formed by heating phenyl-hydrazine 
parabanate (Skinner a.Buhemannt C. J. 68, 


660|# 


[226°]. 


Jimethyl-oxaluramide CjHjNjO,. ^ 

FormdQ from di-methyl-parabanio acid and aloo> 
holioVHs.at 100° (Mensohutkin, A.178,2Q|) 
Needles. 

OJUXYL-DI-CHIOBO-ACETIC BTHBB « 

TbTBA-CHLOBO-TKTBA-OXT-ADIPIO BTHBB. 

OXALYL - Bl-p - BlMETHTLPHEinrLBNl 
DIAMINE TBTBA-mTHYL-DX-AMXnO-nX-PBBim 
OXAKinX. 

OXALTL-METHTL-TH10-irB9EA v. Mbtoi^ 

traXO-PABABABXC ACID* 



WH9 




OZAITL-XETHTL-intSA «. 

BAMIO AOZD. 


iirom ozanihrsnol, K«OAo ftad hAfi. Oiyat^t* 
line lolid. 


OXAIYL-TOLYISirS-DIAlflNS 
[I J]0AM<gg;gg o» OAM.<J;® 
Di-oxy-metliyl-qiiinoxalineL Formed bj heat- 
ing the aoid oxalate of tolylene-diamine to 160° 
(Hinaberg, B. 16, 1531). Converted by PCI* 

into OAAe<j^iS^‘[116'>], wysta^isiiig in 

needles, insol. water. 

Oxalyl-di-tolylene-tetramino 
OA(NH.OeH 3 Me.NR, [4:1:3]),. [above 800°]. 
Formed by reducing ^-nitro-^-tolyl-oxamide (v.* 
Oxauoagid). Small needles. Above 300° it forms 

Salts. — B'ASOgSaq. — B'H,01,aq. — 

- B'HjPtClg : yellow amorphous pp. 
OXALYL-UREA v. Pababakio acid. 
OXAMETHAKE is^he Ethyl ether ofoxamio 
^acid V . Oxalic acid. " 

OXAMETIHANE CHLOBIOE v» Bi-ohloiu>- 

AMIDO-ACETIC BTHSB. « 

OXAMIC ACID o. Oxalic acid. 

OXAHIDE V . Oxalic AciiD. 

OXAMIDIKE V . Oxalic acid. 
».0XAM1D0.ACET0FHEN0KE.0XIH 
' 0,H..C{NOH).CR.NH(OH). [163°]. Formed 
by digesting a dilute aloohollo solution of <»- 
bromo-acetophenone with hydroxylapaine hydro- 
ohloride for several hours at the boiling-point 
(Sohramm, B, 16, 2183). White crystalline 
solid. Sol. alcohol and ether, insol. cold water 
and ligroin. Dissolves in alkalis. — OgHpN.p.^g. 

mOXAMIDO-CAEBIMIDO-CABBOXAMIDO. 
BENZOIC ACID 

(OH)NH.O{NH).CO.NH.O,H,*CO,H. Formeii by 
the action of an aqueous solution of hydroxyl- 
amine upon cyancarboxazmdo-benzoio Acid 
NC.CO.NH.O«H,.CO,H (vol. i. p. 157) (Griess, B. 
18, 2416). White needles. SI. soL not water. — 

OXANILIC ACID is Phenyl-oxamic acid v. 
OxAUO acid. 

OXANILIDE is Di-phenyl-oxamide v. Oxalic 

ACID. <- 

OXANTSBANDL Oi^H^gO, i.$, 

Anthrahydroquinone. 

Prepared from anthraquinone (1 pt.), zinc-dust 
(2 ptfa.), and NaOIl (30 pts. of 50 per cent, solu- 
tion). The filtrate is%pd. acids, but the ppd. 
oxanthranol must be kept in a closed^qttle under 
carbonic acid water, as it is reoxidised by air to 
anthraquinone (Gracbe a. Liebermann, A, 160, 
126; 212, 65). The red solution of oxanthranol 
in EOHAq is attacked by alkyl iodides forming 
alkyl-oxantkranols. Thealkyl-oxanfthranols may 
be reduced to alkyl-anthracene di-hydrides, \«hich 
may be re-oxidised to the alkyl-oxanthranols. 
The alkyl oxanthranols give, with PCl,,'*alkyl- 
^ oxanthranyl chlorides. In thes^ respects 
fITethyl-oxanthranol behaves differently from 
the others. The alkyl-oxanthranyl chlorides 
are converted by water back to alkyl-oxanthranols. 
Alkyl-oxanthranols (1 'pt.)i are reduced by zino- 
dust (2 pts.) and ammonia (8 pts. of S.G. * 88 ) 
and water (5 pts.) to alkyl-hydro-anthranols | 
(Liebermann, A. 212, 108). i 

Acetyl derivative 0|«H^oO, Fonoadi 


ICethyl-oxaxLthranol 0 

01 [187"]. Formed by 

heating a mixture of anthraquinone, NaOH, 
zinc-dust, water, and MeBr (Liebermann a. 
Land^O!?, B. 14, 456 ; A. 212 , 75). Colourless 
plates, si. sol. alcohol, forming a solution with 
blue fluorescence. Bedu^d by HI and P to 
anthracene dihydride. Not attacked by PCI,,. 
An isomeride of methyl-oxanthranol [98°] is 
sometime^' formed by the action of NaOj^q 
and Mel on oxanthranol (Liebermann, B. 21, 
1175). 

Ethyl-oxantliraiiol OA<oh(^)>O.H«. 

[107°]. ^Formed from oxanthranol, NaOHAq, 
and EtI at'*100°. Formed also by oxidation of 

[77T with OrO, inHOAe 

(Goldmann, B. 21, 2507). Needles or trimetrio 
prisms ; a:h:c = *741:1: *495. Its alcoholic solu- 
tion 'Exhibits strong blue fluorescence. It is 
inscl. aqueous alkalis. Reacts with hydroxyl- 
amine (B. von Meypr, J.pr. [ 2 ] 29, 496). HI and 
P reduce it to ethyl-anthracene dihydride. 
Cone. H 2 SO 4 forms crystalline Yields 

a di-bromo- deriirative Oi^H^BrjOJOEt) [123°] and 
a di-nitro- derivative crystallising in small 

needles. PCI, tonne 


Isobutyl-ozanthranol 

needles (Liebermann a. Walder, J5. 14, 462). 
PCI 4 yields the chloride C„H^:C., 001 (CA): 0 .H^ 
[78°], which reproduces isobutyl-oxanthranol on 
boiling with water. 

Isoamyl-oxanthranol 


P26*]. Mono- 
clinic tables (from benzene-ligroin). Cone. 
H 2 S 04 removes £.^0, forming 0 , 9 H „0 [72°] 
which separates from alcohol as yellow needles, 
and forms a dibromide 0 ,»H„Br 5,0 [120°]. Fur- 
thor action of H,SG, forms a cherry-coloured 
liquid, whence alcohol ppts. yellow needles of 
OinHi^O [206°], a body which, on oxidation, 
yields anthraquinone carboxylic aoid and a com- 
pound CjjHijO* [167°]. The compound OigH^O 
is reduced by HI in HOAc to C, 9 H,« [93°J which 
crystallises from alcohol in nee&les, and forma 
on nitration a compound 0 „H,aN,O 4 (Lieber- 
mann, A. 212, 99). Phosphorus pentachloride 
converts isoamyl-oxantbi-anol into the chloride 

C 86 "] whioh form. 

monoclinic crystals; a:5:c » 1*266:1:2*752 ; 
A = 68 ° 23'. NaOAo converts the chloride into 
0,^„AoO, [78°]. 

Benzyl-oxanthranol OaiHigO,. [146°], Formed 
by boiling anthraquinone (5 pts.), zinc-dust 
(5 pts,), KOH (7 J pts.), benzyl bromide (6 pts.), 
and water (100 pts.), for a long time (Levi, B. 
18, 2163). White tables, v. sol. alcohol. Gone. 

at 70° forms a violet solution containing 
the anhydride which crystallises in 

yellow nee^es, oxidised by OrOg to au^raquiu- 
one. The anhydride yields a dibromide 
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®*®*<OTr{CHBrPh)>A [!«•] (Baoh, B. 

93, 1569) which on boiling with alcohol gives 

®«H4<^0{aBrPh)^^A [254®]. 

Acetyl derivative ' 

nr\ ■' 

^A<C(OHaPh)(OAo)^^»®** Needles. 

(3)-Oxanthranol OhH,oO, *.«. * • 

yO(OH)v 

^ I • Obtained by careful 

'C(OH)' 

dation of anthracene by adding 6*6 grms. of 
lead peroxide to a hot solution of S grms. of 
pure anthracene in 50 o.c. of acetic acid 
(Schulze, B. 18, 3036). Greenish-yellow needles 
(from alcohol). The alkaline solution is red, 
but quickly becomes decolourised on chaking 
with air from oxidation to anthraqwnone. It 
is very oxidisable. In its properties it closely 
resembles oxanthranol. With ammoniaoal 
AgNO, it gives a pp. of metadic silver. Ouprir^ 
hydrate mixed with excess of NaOH is reduced 
to black cuprous oxide. 

Di-metiiyl ether 0,,Hj(0Me)j [196®]. 
Di-ethyl ether OHH 8 (OEt) 2 ; crystals. 
Di-bemyl ether C, 4 H|j(OCjH,), [220®]; 
small colourless glistening crystals. 

Di-acetyl derivative 




[260°]. Formed from 

ordinary oxanthranol^ ACjO, and NaOAo (L.). 
Needles (from HO Ac). 

Di-oxy-(/8)-oxanthranolv.TEi-oxY-ANTHRANOL. 
OXATOLUIC ACID v. Di-benzyl-qlyoollio 


Aom. 

OXAZINES. 


Compounds derived from the 

oxazineis 

OX AZOLES. Compounds derived from the 
hypothetical oxazdle^^^Qg^O (Hantzsoh, B. 


Original element 
or compound. 

H, 

2Hg 

SbOl, 

Sn • 
SHgOaO^Aq 
fPbO 
K^FeCyaAq 
UK^MnO^Aq 


Oxidlser. 


OXETHYL. OxT*iTBn-, 

OXETONSS. Compounds derived from the 

hTOothetiod CH.<^-3>0<3;^»>OHr 

They are formed by treating Idctones with 
sodium and heating the products (Fittig, A, 266, 
67). Thus galerolactone CaHgO^ yields OuHi^Oa, 
which, when boiled wila NaOHAq forms 
C,aH, 4 NaC‘ 4 , whence the acid (9, pH , ,04 which is 
split up by heat into CO, and ^-methyl-oxetone 

OXIDATION. This term was used formerly 
to connote chemical changes wherein oxygen 
was add||i on to an element or compound, or a 
compound was decomposed by the action of 0 
witli formation of oxidised products. The term 
was nearly synonymous with combustion in the 
earlier and more restricted meaning of that word. 
For an account of the phicjistio theory of com- 
bustion V. CombustioA, vol. ii. p. 24^ . • 

The terin oxidation has been widened until 
at present it is applied to all chemical ohangM 
which result in an ad'^ition of negative radiollf 
simple or compound, to elements or compounds, 
or a decrease in the relative quantity of the 
positive radicle of a compound, whether this is 
or is not accompanied by substitution of 
negative radicle. Thus the following changes 
are classed together as oxidations : — 4Fe 4 - 80, 
= 2Fe20, ; 2Fe + 3Cl2 = 2FeCl, ; 2Ba0-»-0, 

= 2BaO, ; 4Cu -h S, - 2Cu,S ; 2 HgI + 1, = 2 HgI, ; 
2 KNO 2 + 0, * 2KNO, ; BaS + 20, = BaSO, ; 

4 F 0 SO 4 - 1 - 2n2S04 + 6 , » 2Fe,(S04), -h 2H,0 ; 
2 K,FeCy 4 + Cl, = 2K3FeCye -f 2X01 ; 

2Cr203 + 4K,0 + 30, =• dl^CrO, ; dK^MnO, + 0. 
- 4KMnO, + 2 K 2 O ; Bi,0, + 401 + 2H,0 + 4KOE 
* Bifi, + 4KC1 + 414^0 ; 80,H,0 + 20r0 

*30,H,0 + 3H,0 + Cr,0,. 

Processes of oxidation are accompanied b; 
processes of reduction or deoxidation. The fol 
lowing examples make this clear (c/. Dxoxii>i 
WON, vol. ii. p. 377);— 

Oxidised Deoxidiud 

Product. Produol 

H,0 * H,fl • 


(The HoO may be regarded as oxidised H, or as reduced 0.) 

+ 0, = Hg,0 0, 

(The 0- may be regarded as reduced ozone [OJ). 

+ 01, - SbCl, .SbCI, 

(The SbCl. is oxidised SbCl„ or reduced 01,.; 

+ 2HN0, - SnO, H,0 + N,0, 

+ 2 KMn 04 Aq • eCOj+Bft.O + 2MnO,+K,OAq 

+ 2Cl + 2KOHAq - PbO, + E>6 + 2KClAq 

+ * Cl, - K 3 FeCyeAq + • 2KClAq 

+ 0, ■■ 4KMnOpAq + _ 2K,0 


(In the three cases in tho bracket, KOI and K,0 may be regarded ^s reduced 01 and 0 respectively* 

' . «« ^ ^H,S04Aq + 2N0 

Any^lement or compound which frequently 
reacts to produce substances containing rela> 
tively Acre* negative radicle than the origiJIfc 
substance acted on, is called an oxidiser or oxi" 
disingnigent. Among the substances commonly 
used in the laboratory ^to •effect oxidations are 
oxygen, ozope, ohlorinc, hypochlorites, nitrie 
acid, potassium permanganate, potassium chlor- 
ate, molten potash, and chromium irioxide. The 
conditions under which oxidation occuia vary 
ppioh; thi^s Hg is oxidised by ozgne at the 


8S0,Aq + ’ 2HN0,Aq + 2H,0 

21, 944). They are formed by the action of the 
halogen derivatives of ketones on acetamide and 
•its homologues, e.g. Ph.CO.CH,Br+Me.CO.NH, 

CH’CHn.. 

Compounds derived from yO may b| 

called is-oxazoles. Thus phenyl-isoxazole is 
formed by the action of AcGl on the oxim of 
benzoyl-acetic aldehyde (Olaiscu. 24i 184). 
Yoi^ m. 
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ordinary temperature, but by 0 only at tempera-^ 
tures near the 6 .P. ot Hg; EMnO|Aq oxidiBes* 
H^O.^OfAq completely only in the presence of 
H 3 SO 4 , and at a<^ model ately high temper&ture; 
0 does not bxidise SO, unde- ordinary condi- 
tions, but if the gases are passed over hot 
spongy Pt, SO, is produced rapidly. When 0 
is absorbed^y charccul, and the ohafcoal is then 
brought into contact with H^S, PH,, G,H,0, &c., 
oxidation proceeds rapidly {v. Calvert, C. /. [2] 6 , 
293). The products of oxidation obtained from 
a specified substance often vary according to the 
oxidiser employed; thus ozone produces Hg£ 
from Hg at ordinary temperatures, but HgO is 
formed by the action of 0 on hot Hg ; carbohydrates 
generally give H.CO 2 H when oxidis.d jj CrO,, 
but when oxidised by HNO, ; phthalio 

acids, CoH 4 (COaH)„ are obtained by oxidising 
naphthalene, C|„H„ by GrO, in glacial acetic 
acid, but the chief n-oduct of the oxidation of 
the same^compound by KjCrO, and H,jSO,Aq 
(which is issseutially a solution of CrO,) is 
naphthaquinone, 0 ,oH, 0 .^ Thera are some com- 
^nnds the presence of which in a solution of an 
oxidisible body hastens (he oxidation when' 0 
is passed into the solution ; thus, H,Ci 04 Aq is 
oxidised by CrOjAq in presence of MnSO, (Har- 
•ourt, B. A. 1864. 34) ; SO,Aq is rapidly oxidised 
by 0 in the presence of certain salts, especially 
MnSO^, CuSO^, FeClj, CoCl.^, &o. {v. L. Meyer, 
B. 20, 3058; Boessler, D. P. J, 242, 278; c/. 
Mendelejeff, B. 19, 2656). M. M. P. M. 

OXIDES. Binary compounds of oxygen. 
For the purposes of this definition, those com- 
pounds of 0 with organic radicles which react 
similarly to oxides of elements must be classed 
among binary compounds (e.g, the ethers) ; in 
the present article, howev^, only the binary 
compounds of 0 with elements are considered. 
Oxides of all elements except Br and F have been 
isolated. 

Oxides are frequently prepared by the direct 
union of 0 with other elements; O unites 
directly with all the elements except Br, Cl, F, 
I, Au, and Pt. Metallic oxides are formed by 
the actiop of l^at on carbonates^ nitrates, and 
other salts of volatilisable acids ; but the alkali 
oxides cannot be thus prepared. Most (?all) 
metals decompose water or steam, forming oxides 
or hydroxides, a^d evolving H. Many metallic 
sulphides yield oxi^ wh^ roasted in air or 0 . 
Those oxides or hyd^, oxides of metals which are 
not easily soluble in water are t^Tally formed 
by the reaction of alkalis or alkaline oxides with 
solutions of metallic salts. The higher oxides 
of metals are often 61)tained by the action of 
hypochlorites, or Cl and EOHAq, on the lower 
oxides, soihetimes by the action^ of cone. HNO, 
on the lower oxides or the metals, and sonytimes 
by reacting on salts of the metals in solution 
with H, 0 ^q in presence of an alkali. 

Fusion of metallic oxides with EPHcOr ENO, 
generidlv results in the formation of alkali salts 
ot metal-oontaining acids in the cases of those 
metals which are capable of forming suon salts. 
The higher oxides oF m'ctals are generally more 
or less easily reduced to lower oxides; this re- 
du«5tion occqrs sometimes by heating, in other 
cases by the action of such reducers as H, CO, 
BO^q, or H,S. The oxides of non-metals ^e 
(re^aentl^formed by combining 0 with the ndo- 


metal, e.p. SO,, SO,, CO, OO^HsO, 

F,0„ P.0,; sometimes they cute produced by 
such inair^t methods as decompoung oxyaoiA 
or sales of oxyaoids of the non-metals, 6 . 0 . Nfi, 
from HNO„ 1,0, from HIO„ CIO, hrom EdO,; 
sometimes they are formed by very indirect 
methods, 01,0 by the reaction of 01 with 
HgO« t 

Oxides mavbe divided into classes in accord- 
anc<» with their empirical composition; thus, 
monoxides, M,0 and MO ; sesquioxides, MjO, ; 
dioxides, MO,; trioxides, MO,; tetroxides, MO,; 
pentoxideo, M^O, ; heptoxides, M,0,. 

A better classification is that based primarily 
on chemical properties ; on* this system, oxides 
are classified as basic, acidic, indifferent or nrn^ 
tral, and p^oxides. None of these terms can be 
defined'^ with strictness. The term basic is 
applied to Chose oxides which react with acids 
or with oxides more negative than themselves to 
form salts. Acidic oxides are those which react 
With water to produce acids,* or are formed by 
removing water from acids, or react with oxides 
moils positive than themselves tq^form salts. 
Ao*dio oxides are sometimes ovMqA' anhydrides* 
Peroxides react with acids to form salts which 
correspond with dxides containing less 0 than 
the peroxides. Some peroxides also form acids 
when dissolved in water, or react with acidic 
oxides to produce salts. Peroxides which ex- 
hibit acidic functions mav be called acidic per» 
oxides, e.g. CrO,; peroxides which exhibit no 
acidic functions may be called baste peroxides^ 
e,g, BaO,. Certain other oxides are sometimes 
included in the class peroxides (u. infra). The 
class of indifferent or neutral oxides includes all 
oxides not belonging to one or other of the three 
preceding classes. 

Basic oxides. Most of the lower oxides 
of metals belong to this class. The characteristio 
reactions of the class are shown by the fol- 
lowing two typical changes:— BaO+HjSO^Aq 
«BaSO, + H20Aq; PbO + SOy»«PbSO,. None of 
the oxides of any undoubted non-metal is dis- 
tinctly basic. Oxides of non-metals, however, 
exist which form salts by reacting with certain 
strong acids, or the anhydrides of certain strong 
acids, and which also form salts by reacting 
with oxides more basic than themselves ; thus, 
BjO, reacts with H^SO, containing SO, to form 
BiHSO,),, and B^O, also reacts with E,0 to form 
K^BjO, ; similarly As^O, reacting with SO, 
forms compounds belonging to the salt type; 
xAb 20 ,.^S 0 „ and with ^OAq it forms EAsOg: 

Some metallic oxides are basic, and never^ 
theless also form compounds with water which 
react as weak acids towards the more positive 
oxides ; thus A1,0, is distinctlv basic, A1,0,.H,C 
is also basic, yet it reacts with E^OAq to fom 
the unstable salt EfAl^O^; similarly Au 30 a. 8 HLC 
dissolves in HNO,Aq to form the salt Aa(NO,), 
and An 20 ,. 8 H ,0 also dissolves in E,OAq to fom 
E^AugO,. The term basic oxide is sometimes 
widened to include oxides which corresponc 
with salts, although these salts may not h 
formed directly from the oxides ; thus, no salt! 
'have been obtained by the actiem of oxvaoid 
on OsO, but a few salts eorresponmng witn thi 
oxide are produced by indirect methods, 
OsSO, is formed by reacting on OsO|Aq wit! 
SO,Aq. The Oilhdli-fQmin^ OOnslitq^ 
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itlBfon of tho bade oxideii these oxides aie 
istinotlj and markedly baeio; they also die- 
)lve in water to form alkalis (v. Alkali, vol. L 
. Ill ; v. also Babb, vol. i. p. 446). 

^eidte oxides or anhydrides. The 
roater number of the oxides of non-metals 
olong to this class. SO, is a typical acidic 
zide; it reacts with water to fonn tlm acid 
IfSO^; it is obtained by removing H.^O fft)m 
LSOf, by heating the acid ; it reacts with basic 
xides to form salts, e,g^ with BaO it producfls 
^aSOf. Ail acidic oxides do not exhibit the 
hree characteristic reactions ; some yi^d acids 
vith water, but are not obtained by removing 
vatcr from their acids, e.g. P^O, ; some are ob- 
iained by removing water from acids, hut do 
aot react with water to form acids, e.g. Sbp, ; 
3 ome do not form acids with water, are nAt ob- 
tained by removing water from acids, but react 
with oxides more positive than themselves 
to produce salts, e.g. As.p,. Those acidic oxides 
which do not form correapondi^ig a'cids by re- 
acting with water generally show basic functions 
when they react with strong acids. Should .n 
oxide form no*acid with water, nor be obtained 
by removing water from an acid, but yet react 
with basic oxides to form siltts, this oxide, 
although classed as acidic, will be found, almost 
certainly, to react as a basic ox*de towards 
strong acids, or the anhydrides of strong acids. 
Thus, As,0, does not form an acid with water, 
nor is it obtainable fi'om% corresponding acid, it 
docs, however, react with strongly basic oxides, 
e.Q. with Ka|OAq, to form salts ; now AbjO, com- 
bines with SO, to form A 8 P;,. 2 SO„ a compound 
in which As^O, acts as a basic oxide. Some of 
the higher oxides of metals react as feebly acidic 
oxides ; the salts corresponding with these oxides 
are generally obtained by fusing the oxides with 
KOH or NaOH (u. ANuymuDES, vol. i. p. 267). 

Peroxides. This class includes those 
oxides which react with acids to produce salts 
that correspond witt oxides containing less 0 
than the peroxides. The following reactions 
exhibit this typical property of peroxides; — 
BaOj + H.^SO , Aq = BaSO^ + H.pAq 0 ; 

2CrO, + 12HClAq = 2CrCl,Aq + OIl^O 304 
Some oxides which react in this way also 
dissolve in water to form acids, e.g, 
CrO,-i-H.p + Aq = Il 2 CrO,Aq; others do not 
form acids with water, but react with strongly 
basic oxides to produce salts, e.g. PbO^-l-KaO 
(molten) KjPbO,^ Peroxides which exhibit 
acidic functions may be called acidic peroxides, 
e.g. CrO„ PbOj, ; peroxides which do not exhibit 
acidic functions, i.e. which^do not form acids 
with water, nor salts by reacting with basic 
Dzides, may be called basic peroxides, e.g. CaO^, 
K-O 4 . The more importfnt basic peroxides are 
Na,0» K,0„ CaO, SrO,, BaO^ (?)CdO,, CuO,, 
(?)Di 204 . ximong the acidic peroxides may be 
mentioned CrO„ PbO,^, and MnO^ Several 
highest oxides of metals cannot be assigned with 
certainty to the class of acidic peroxides, or to 
that of basic peroxides ; e,g. Bi.p, reacts with 
acids as a basic peroxide, and probably forms 
salts by fusion with a large excess of KOH, but 
the salts have not been isolated; UO, is dis- 
tinct acidic, with aoids it forms uranyl salts, 
s^. tfO,.SO, ; OsO, is slightly acidic, no cor- 
fcspondlng sijlts have l?cep obtained bjr the rs- 


action of aoids, but these reactionshaTC not been 

examined sufficiently. 

The term peroxide is used sometimes to In^ 
elude aLy oxide of a specified element which 
contains more 0 ^an the highest definitely 
basic or acidic oxide of that element. This stat^ 
ment does not define peroxide, because no for- 
mal definitions of the teripT ‘definikely basic 
oxide* and ‘definitely acidic sexide' can be 
given. Such oxides as S.O„ Cr^O, (if it exists), 
MnO,, and Mn.p., would thus bo classed as per- 
oxides [v. infra), 

^Ijidifferent orneutral oxides. Oxides 
which do not form acids with water, are not ob- 
tained by removing water from aoids, and do 
uot form soU? by reacting with either basic or 
acidic oxides, or with acids, are generally called 
neutral or indifferent oxides. Examples of such 
oxides are HjO, NO, P 4 O, (?)Fe, 04 , Pbj,0, Ag^O, 

(?)Mna 04 . 

None of the quali^ing «erm 8 applied to 
I oxides can be defined with strictness ; kuch an 
oxide as MnO.^ is basic, because it forms salts by 
reacting with acids ; MnO.^ is also acidic, because 
when fused with Kp, in- presence of 0 , it formsi 
a salt (K-MnOJ ; it is also a peroxide, because 
the salts which it forms with acids correspond 
with the lower oxide MnO ; and lastly, it ma^ 
be classed as an indifferent oxide, because it 
does not form an acid with water, is not ob- 
tained by removing water from an acid, and 
docs not form corresponding salts by the action 
of acids, acidic oxides, or basic oxides. When 
it is remembered that the properties expressed 
by the terms basic oxide, acidic oxide, and per- 
oxide, arc properties which come into play only 
when the oxides react with other substances, it 
is evident that these properties must depend to 
some extent on thos^ of the other substances. 
Keeping this in mind, one sees how difficult, if 
not impossible, it must be to define the pro- 
perties in question. 

Oxides have been classified as and 

salt-fonniiig ; and the salt-forming oxides have 
been subdivided into those which form corre- 
sponding salts by reacting with acids or nega- 
tive oxides, tlTose which form .Corresponding 
salts by reacting with basic oxides, and those 
which form salts, but not corresponding salts, 
by one or other of these reactions. This classi- 
fication is practically the same %8 that whicfl 
has been sketched alr> ady, Although it is ex- 
pressed in sor’owhat differen'i. terms. 

What is the 'composition of the basic oxides? 
Which elements foi m acidic oxides ? Can the com- 
position of peroxides be staled in general terms? 
Alkali-forming oxides are oxides of the most posi- 
tive metals. The following are usually included in 
this group :~Li.p,Na.^O, Kj0,llb,0, CsoO; Tip ; 
MgO, CaT), SrO, BaO; (?Ag,0, ?PbO). Basio 
oxides, which are not alkali-forming, are oxides 
of fairly positive metals : e.g. BeO, ZnO, OdO, 
HgO. ScA. AljO,, Ga,0„ Fe,0„ NiO, 

CoO, Ti0„ ZrOa, SnO, SnOj, PbO, Bip,. Acidic 
oxides ai% oxides of negative elements, or theji 
are compounds of element, v^ich on the whohb 
are positive, with relatively much 0 ; e.g, Mm 
N,o„ I’A. ci,o, ip„ Si0„ CO, OtO, 
CO, To^O,. I’erox’de., in the rans^ezpliUiiM 
abov^, are usually the highest oxides of metals t 
e.g. CrO,, PbO,; in widest lense, pprozidef 
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also include tome of the highest oxides of non* 
metals, 0 .g. 8.^0,. Two oxides of the same ele- 
ment may exist, and one of these may be a basic, 
and the other acidic, oxide ; thus Or«Og is 
basic, but OrO, is acidic. ^ Hence, whether an 
oxide is basic or acidic seems to depend not only 
on the general chemical character of the ele- 
ment confined witji 0, but also d.i the relative 
quantities of 0 c-nd the other elemei^t. None of 
the elements whose lower oxides are alkali- 
forming forms an acidic oxide, but some of these 
elements form basio peroxides ; in other words, 
the association of much 0 with a very distinctly 
positive element does not produce an acidic 
oxide, but does produce a basic peroxide. ^ It is 
impossible to divide the eleme^ts^,. into two 
classes, and say all on one side of the divi- 
sion-line generally form basio oxides, but may 
also form acidic oxides. All that can be said 
is, the lower oxide^ of the metallic elements, 
as a class, are bsLic, but many of these ele- 
ments aiap form higher' oxides, some of which 
are distinctly acidic, and son\p are acidic per- 
^oxides ; the oxides of the non metallic elements 
usa^lass, are acidic, but some of these elements 
also form indifferent oxides, and a few oxides 
of non-metals are peroxides. 

The peroxides have been divided by Men- 
delejeff into two classes (J. i2. 1881, [1] 561 ; 
abstractin B. 15, 242 ; v. also Traube, B. 16, 1111, 
1116, 1117 ; Richarz. B. 21, 1676;. Mendelejefif 
distinguishes peroxides belonging to the type 
HjO from those which belong to the type ; 
the latter class he calls superoxidea^ ^e former 
polyoxides. In the polyoxides, according to 
M., the 0 is all in direct union with the other 
element, and none of the 0 atoms is directly 
united with any other ; whereas the 0 atoms of 
superoxides are regarded! as in direct^ union 
with each other, as well as with the other ele- 
ment. BaO, is a typical superoxide, and is 

0 

supposed to have the structure J MnO, 

is a typical polyoxide, and is supposed to have 
the structure^ O.Mn.O. The views of Traube 
(Zu}.) anb Bioh'^^ (Zx.) are practically the same 
as tnose expressed by Mendelejeff. The super- 
oxides yield H^O^q by reacting with dilute 
acids, and therefore reduce EMnO^Aq in pre- 
sence of the polyoxides do not yield 

HgOf, but up and* 0. I eroxides formed by the 
action of alkaline ^oxidisers, e.g. J^OIOAq, seem 
always to belong to the class of'polyoxidcs. The 
peroxides B^O^, Na,0„ CaO„ SrOj, BaO,, ZnO,, 
CdO^ OuO„ DijO,, and some others, are super- 
oxides ; t.e. they ^ve H^O^Aq when acted on by 
dilute adds. According to Mendelejeff, 8,0, is a 
superoxide; it mves H,0, when dis^lved in 
much water; ue constitution is probably 



Mendelejeff (Zx.) says that the power pos- 
sessed by any element of forming a diaracter- 
istic basic or acidic cqcide, from which s^lts are 
obtained, is connected with the position of thc^ 
element in the periodic scheme of olassiffoation. 
But besides forming a salt-forming oxide, or 
more than one such oxide, some elementst are 
^09 eapeblf of produciiig superoddes belonging 


to the type HO.OH. Glancing at the groups oi 
elements, as the elements are arranged in tha 
periodic scheme of dassifieation (u. OLASsHnoa- 
Tiox, vol. ii. p. 204), and expressiiig the compo- 
sition of the highest oharaeteristio oxides of each 
group in a general formula, we have the result 
shown in the table on p. 661. 

The molecular weights of very few oxides 
hav^ been determined with certainty; on this 
subject V. Htnry, P. M, [6] 20, 81 ; c/. Oamelley 
a.' Walker, C. J. 68, 69. .. M. M. P. M. 

OXIDO-DI-NAPHTHYL-AHIKB «. Itano-m- 

NAPHTHYL OXIDB. 

OXIlillDO.AOSTIO B T HE B ix. 

CH(N0H).C05,Et. Nikoao-acetie ether. Formed, 
together with oxalic acid, by the action of faming 
HNO, on aceto-aoetio ether ZPrdpper, A, 222, 48). 
Oil. Yields oxalic acid and hydroxylamine when 
heated wiith HClAq at 140<>. Gold KOHAq yields 
KCy, K,COa, and alcohoL— (NHJOiH^NO, aq : 
silky needles. — 04HfNaN0, (aq : needles (from 
water). * ' 

OXIMIBO-AOBTOAOBnO ETHSBt;.NiTiuMO- 

AOTTOACSTIO bthbb. 

OXIMIDO- compounds v, ITxtboso- oom- 
pounds. 

OXIMIBO - HTHEB v, Ozaliuixm) - btsti 

XTHICR. 

TBI-OUKIDO-METHTLENB OAN.O, U 
Formedfromtonnic 

aldehyde and hydroxylamine (Scholl, B, 24, 
674). White amorphous solid, insol. water, aloo° 
hoi, and ether. At 183^ it passes directly into c 
gas. 

OXIMIDO -NAPHTHOL v, Amido-naphtho 

QUmONB. 

OXIMS or OXIMES. Oomponndsoontainini 
the group G:N.0J9, obtained by the action o 
hydroxy lamine on aldehydes, ketones, and ketonic 
compounds, by the reaction IIR'CG + HjN.GI 
«RR'C(NGH)-pH,G (V. Meyer. B, 16, 1164 
1324, 1525, 2784; I6,822„2692; 19,1618) (t 
Alooxihs, vol. i. p. 111). The reaction is bes 
performed with hydroxylamine hydrochlorid 
(1 mol.) and aqueous NaGH (8 mols.) in th 
cold (Auwors, B. 22, 604). Gxims are split u 
by boiling HClA<f into hydroxylamine and th 
original aldehyde or ketonio compound. Tt 
oxims do not exhibit Liebermann's reaction wit 
phenol and H^SG,. The oxims yield aoet^ 
alkyl, and sodium derivatives. Eetoxims (s. 
oxims of ketones) ate converted by warming wit 
cono. H,SG4 at 100^ into the isomeric amidei 
thus Ph,G:N0H becomes Fh.CG.NHPh, whi 
PhMeC;NGH yields acetanilide (Beckmann, 1 
20, 1507 ; Wegerho^, A, 252, 1 ; Giinther, ^ 
252, 44). P01« acts like Gxims a 

readily reduced, in alcoholic solution by mea 
of sodium amalgam and acetic acid, to t; 
corresponding amines, thus : XYG:NOH -i- 2] 
a^XYGH.NH,-(-H,G (Goldschmidt, B, 19, m 
Benzoic aldehyde gives two oxims and two si 
of alkyl-oxims (Beckmann, B, 22, 1584), a 
benzil also gives a greater number of oxims a 
alkyl-oxims than the ordinary formol» indies 
These isomerisms may perhaps be explained 
considering the arrangement hi space of ( 
atoms in the molecule ^ckmann, 20t 27C 
B. 28, 1680 ; Auwers a. Y. Meyer, B, 21, 71 
99, 1996; 28. 9408; Santisob, 24, H, UC 



oAndous. 


eel 


H, Li, Na, K, Ou, Rb, 
Ag. Cb, Au 


M,0 


Groups. 

ftamonis <fs pnmp 
0/ 

0st basio or acidic 
oosidc characteristic 
ofthcgrov/p 
Viaracter of higriMt 
basic or ac^ic oxide 
eharacterisUc of the 
group 

Superoandti, type 0 / 1 ^0,,Na,0„K,0„Cu0i, 

HO.OH 1 • 

17. ‘ 

1 0, Si. Ti, Ge, Zr, 

‘ BiJ,Ce,Pb,Xl» 


Be.Mg, 0»,Zn,Sr,0d, 

Ba,Hg • 


110 


Basie • 


XL 


nL 

Bf. Al, So. Q** ^ 

La,Yb,Tl 


Bad« 


CaO„ZiiO,(»8.-;0„CaO„ 
BaO, 




Basic except B,0, 
which, is a weak an 
hydride 


Groups. 

JElemetUi in 
group 


Composition of 

■» • -7- —A 


110, 

hig^t boeic 

oracidicoxide 
characteristic 
of the group . 


Character of aoiqio ^ 

Ughat basic T? 

„aeidieoxid» ba8iowhenM = ai, 
characlmctic n«. Zr. Sn (? Ce). 

o/lht group 


N. P. V. As, Nb, 

Sb,Di,Er,'ra.Bi 


(?X10J 

VL I 

1(0), 8, Cr, Se, Mo, . P, Cl. 


Vfis 


UaiUU 7 T«roaa«* - 

Ge, Zr, Sn (? Ce), 
Pb (becoming 
more basio as M 
increases) ; basic 
when M « Th 


Tio. 0 , 0 . 


Bighesteharacteristie 

oxide 

Oharacter qf oxide 


Acidic, except BijO* 

which acta as a 
feebly acidic per- 
oxide {polyoxide) 


Te, W.U 

MOa 


Acid.*o; becoming 
less r.cidio as M 
increases ; UOi 
shows some basic 
properties 


•7, 

(group vexy incom- 
plete) 

M,0,; represent^ 
only by 140 .^ 0 ^ 
[01*0, CIO,, 1,0, J 
no oxide of b’ or 
Br] 

Aoidit 


(?NO„?DiA) J 

Group Vm. 


S,0,(?Cr,0„iU0J 


none 


SuperoxideSt typo of 
HO.OH 


Fftinilyl. F«,Ni,Co. 

Family *. Bu,Ilb,Pd. j 
MO 4 ; represented only 

MA 

by RuO* 

Basic 

Feebly acidic.* (These 
elements also form 
MO, M,0„ and MO.,, 
which are feebly 


basic) 

?FeO, »Ni,0,.i0, 

iCofit^O 

non<?, 


FMillyS. Oi,Ir,Pi 

ilO,; represented only 
by OsO, 

Feebly acidic* (These 
elements also form MU, 

M,o,. 

are feebly basio) 


none 


c (Baeyer a. Comstock, B. 16, 

«M). "/oT'^o^ed^bT'^ud^ 

;s 


1 n-nitro-phenyl-ooetio 

saUs, and the oiindole 



^r;:in"}™um sal 

iong^d^urless. nee^es (from 

which is an oxun oI,Is*tw. rv". i 
^ ^ [104®] todnoed by iron-nlinga 

“^S^alfs.-S&O.-B'HOl: delhin«M«* 

dsrtvativ* [126®]. I-«l 



008 






leu needlef. SI. soL cold water and ligroin, y* 

■ol. alcohol (Saida, B. 12, 1826). Oonverted by 
dUute NaOHAq into OA(NHAo).OHyCOaH 

ri42®]. 

Bromo-ozindole OgEC^Brl^O. [176®]. Formed, 
together with tri-bromo-oxindole Oja[<Br,NO 2aq, 
by the Mtion of ^bromine- waterc^on oxindole. 
Both ooi^oanda lo’rm feathery crya^tals. 

Bitro-ozindole C8H^(NO-)NO. Prepared by 
nitration. Yellow needles, sol. alcohol. Begins 
to decompose at 175®. 

Amldo-oxindolt [4 J]0.H,(NH.)<^^»>00. j 

[c. 200®]. Prepared by reduction of (4,2jl)*di- 
nitro*phenyl-acetic acid (Gabriel a. Mpyer, B. 14, 
882). I 40 ng spikes, v. sol. hot water. 

A?xo-amido-oxiiidole OAcC ^ 

The hydrochloride, formed by reducing isatin- 
oxim with tin an.^ HClAq, is decomposed by 
water, yieMing a red res?n. 

Methyl-oxindole o. p. 351.^ 

,31^ ZtJiyl-oiindole 

heating oxindole with EtI and NaOEt. Liquid, 
si. sol. water. Very difficult to saponify by acids 
or alkaliB. 

Dioxindole OaH^NO, t.e. 

Isaiin dihydride. Anhydride of Uydrindic acid. 
Mol. w. 149. [180®]. S. 8-5 in the cold ; 17 at 
100®. S. (alcohol) 7 in the cold; 10 at 78®. 
Formed by reducing an aqueous solution of isatin 
with zinc-dust and HClAq, and extracting with 
ether (Baeyer, B. 12, 1309). Yellowish mono- 
clinic prisms (from water) or colourless orystals 
(from alcohol). Forms a violet liquid on molting, 
its aqueous solution becomes red on exposure to 
the air, forming isatyde and isatin. In acid solu- 
tion it may be reduced to oxindole. Chlorine 
forms chloro-dioxindole CjH^ClNO, and dichluro- 
dioxindole C8H,C1,.N08. The corresponding 
bromo- derivatives melt at 105® and l70® respec- 
tively. PClj yields C^HjCljN. Ammonia colours 
its solution violet, and on boiling throws down a ^ 
violet cc^ ourin^' matter, sol. UCIA^. Potaih and 
baryta produce a dark-violet colour, changing to 
red and finally yellow. 

Salts. — C8H;N0^C1: nodular crusts.— 
CtH^NOyHaSO/aq ; ppd. by adding water to its 
solution in H,S(? 4 ,.— N|fcC8H8NOj2aq: silvery 
scales, v. soL watei, insol. alcohoL:-BaA'.j 4aq : 
white cubes, si. sol. water, Giw^fl aniline on 
heating.— PbA', 2aq : ppd. by lead subacetate.— 
AgA^ crystalline pg. Gives off benzoic alde- 
hyde at 60®. 

Acetyl derivative C„H,^cNO,. [127®]. 
Short prisms, si. sol. cold water (Sui^, B, 12, 
1826). Cold barytar water converts it infti acetyl- 
hydrindic acid C 8 H 4 (NHAo).CH( 9 H).CO.^H 
[142®] which is also formed by reducing acetyl - 
^tio acid with 3 p.c. sodium-amalgafii in acid 
solution (Suida, B, II, 586). 

Witroso-dioxindole C8H8(NO)NO*. - [300®- 
810®]. Formed by^passing nitrous acid vapour 
intoanaiooholiosolutioh Ji dioxinqoie. Yellowish 
crystals, sL soL water. May bo sublimed. On ' 
boiUng witltFeSO, and KOHAq it yields ‘azodi- 
oxindole * CANA which is ppd. by HClAq in 
whdto needles [ 800 ^, yielding with AgNOjand IJH, 
ft white i§. of Ag^CtH^N A Sodium-amalgam 


and a little water reduce nitroso-dioxiudolo to 
* azoxindole * OgH^NgO, ppd. by HClAq as an 
amorphous powder (containing ^) and crystal- 
lising from alcohol in aubes. Bromine-water 
converts nitroso-diozindoleinto 8aq 

[276°]. 

Salt8.-NH,CA(NO)NOa IJaq: white sUky 
lanxm^. — BaCjH 4 N 20 ,. — AgCgH^N A: yellowish- 
white pp. 

« OXOCTENOL 0,H„e, U. 
OMe,.C(OH)<;^’'*®»7 [49•6^. (178*). VJ>. 

4*8 (at 185®). A product of the oxidation of 
isodibutylene by KMnO^ (Butleroff, J, R, 14, 
203 ; C, J, 42, 936 ; Bl, [2] 88, 553). Long thin 
prisms, smelling like camphor ; si. sol. water, v. 
sol. alcohol and ether. Does not react with 
hydroxylomine (Meyer a. Nageli, B, 16, 1622). 
Not attacked by hot bromine. 

Acetyl derivative (201®). 

Formed by heating with Ac^O at 150°. 
OXOCTYLIC ACID v. Oxy-octoio acid. 
f.OXONIC ACID CANaO,. A salt of this 
acid is formed by the atmospherfe oxidation of 
an alkaline solution of uric acid (Strecker; 
Medicua, A, ITS, 230; B. 10, 646). The free 
acid splits up at once into glyoxyl-urea, CO,, and 
Nil.,. — — KHA". — K^"liaq.— 

Ba(HA") 24 aq : minute needles. 

OXYACANTHINE C„H„NO,. Occurs in 
the root of Berberis^VulgariSt together with 
berberine, berbamine, and at least one other 
alkaloid. Needles (from alcohol or ether), or 
amorphous solid. In the amorphous state it 
melts at [138°-160®], in the crystalline state at 
[208®-214°j. V. sol. benzene and chloroform, 
scarcely in petroleum spirit. In chloroform 
[a]„« +131*6. Cone. HjSO,, or cone. H.,S 04 and 
molybdic acid, gives no colour at first, but on 
standing or heating, a yellow colour. From 
iodic acid it separates iodine. 

Salts. — B'HC12aq li- small colourless 
needles; in aqueous solution [oJd— + 163*6. — 
B'HNO, 2aq; colourless needles.— B'AS^4.2aq: 
microscopic plates. — B' 2 H.,S 04 6aq : small prisms. 
— B'ACl.,PtCl 4 6aq: yellow pp. (Hesse, B, 19, 
3190 ; c/. Polex, Ar. Ph. 6, 266 ; Wacker, J, 1861, 
646). 

DIOXY-ACENAPHTHENE 0,.H.<ci|oH)* 

Accnaphthylene^glycol, [206®]. Formed by sa- 
ponifying its acetyl derivative| which is obtained 

from di-bromo-aconaphthene 

(Ewan a. Cohen, C, J. 66 , 678). Long colour- 
less needles, si. sol. cold MeOH and hot water. 
Op treatment with Na and alcohol it yields the 

ketone [dfl*]. 

Mono • acetyl derivative Oifi^koOf, 
[112®]. Long needles, v. sol. alcohol. 

Di-acetyl derivative G,A^^a^r 
Benzoyl derivative 
OX Y -ACETIC ACID v, Gltoollio Aom. 
Di-oxy-aoetio acid v» Glyoxtlzo acid. 
Tri-oxy-acetio acid v» Oxalio aoxd. 
DI-OXY-ACETOACETIO ETHIB. 

Di-ethyl derivative 0|Ait^» 
CA(OEt).CO.CH(OBt).COJEt. (246®). Formsd 
by the action of Na on ft solution ol 
^ beimene (Conrad» JD. U» 88)« 



OXY-A^)K>-Ais%MQt;^ 


m 


tilquid; gkes A Tiolet oolottr with FeClf Fomu 
and derivatives. Split up by alkaUi into 
aloohdl and CH,(0Et).00 

OXTAOSTOnS V, AosTni-oABBiNoii.' 
s-Di-oxy-aoetone. Di-ethyl derivative 
0,H„0, U. COrCHjOEt),. (195®). S.O. 

•98. y.D. 4*96. Formed by allowing the ether 
0Hs(0£t).00.CH(0Et).C0^t (o. the^reoeding 
articue) to stand for tnree days with ool€ dilate 
(2'5 p.o.) KOH, neutralising with H,S 04 , extract- 
ing with ether, and distilling (Grimauz a.LA4vre, 

C* 107, 914). Sweet aromatic liquid, si. sol. 
Aq, sol. alcohol, volatile with steam* Oombines^ 
with NaHSO,. Beduces Fehling's solution and 
yields a mirror with warm ammoniacal AgNO,. 
tt-Di-ozy-acetone v. Pvbuvio aldehyde. 
p-OXY-ACETOPHENONB 0*H,(0H).C0.CHg 
[1:4], [107®]. Obtained by diazotisin^p-amido- 
acetophenone and boiling the solution (Klingel, 

B. 18, 2691). Formed also by heating phenol 
with ZnCl, and HO Ac (Michael a. Palmer, Am. 7, 
977). White ndSdles. Sol.*water, alcohol, and 
ether. FeCl, gives a dark-brown colouration. 

Methyl derivative CaH 4 (OMe).CO.CH,. 
[89®] (Gailermann, B. 23, 1201). (268®) rG.); 
(221®) (0.). Formed by heating anisic aldehyde 
with Na and Mel in etherdkl solution (Oliveri, 
G. 18, 276). 

Ethyl derivative. [61?]. (above 260®). 
Ozy-acetophenone v. Benzoyl-carbinol. 
The phenyl derivative £z.GH 2 (OPh) [72®] 
and the p - nit^ - phenyl derivative 
B2.CH,(0C*H4N0J [144®] maybe obtained from 
A)-bromo-acetophenone (MOhlau, B, 16, 2497). 
The phenyl-hydrazides C*H 4 .C(N 2 HPh).CH,OH 
ril2°3 and OA.C(N,HPh).CH:N,HPh [162®] 
nave been prepared by Laubmann (A. 243, 247)* 
(4:2:1) -Bi-ozy-acetophenone 
[4:2:1]C*H3(0H)2.C0.CH,. Resacetophenone, 
[142®]. Formed by fusion of jS-methyl-umbelli- 
feron witii KOH (Pechmann a. Duisberg, B, 16, 
2123). Prepared by heating resorcin (1 pt.) with 
HOAo(lipt8.) and ZnOl, (1^ pts.) atl60® (Nencki 
a. Sieber, J. pr. [2] 23, 147, 646). Fine white 
needles. Gives a red colouration with Fe^Cl*. 
With HOAc, ZnOlj, and POCl, it gives 
OA(OH),Ao, [180®] (CrAnieux, Bl [3] 6, 162). 

Acetyl derivative CA(OAc)^.CO.GH,. 
[78®]. (303®). White needles. 

Phenyl hydraeide 

0*H,(0HLGMe:N^Ph. [139®]. Tables (from 
xylene) (Michael a. Palmer, Am. 7, 276). 

Methyl ^derivative 

[2:4:1] OA(OH)(OMe).GO.GH,. [47®]. Occurs 
in Japanese peonies (Will,B. 19, 1776). 

Di-ethyl derivative. [68®] (G,). 

(5, 2, l).l)i-oxy-acetophenone. [202®]. Made 
like manner from hydroquinone (Nencki). 
Tri-ozy-aeetophihone OgHgO* i.e. 
0«H,(OH),.CO.OHg. QallauUmhenone. [168®], 
Formed by heating pyrogallol (1 pt.) with HOAc 
(li pts.) and ZnGl, (14 pts.) at 150® (Nencki a. 
Bieber, J. pr. [2] 28, 147, 638). Pearly plates. 
Alcoholic kOH ppts. 0*H,0|K0H. 

OXT-ACETOPHENONE-CABBOXTIJO ACID. 
Phenyl derivative 

0A(00,H).C0.C:^0Ph. [IIOT. Prepare^by 
dissolving 0«H«^^^0H.0Ph in alkalia and 

•oidifying the solution. Needles (Gabriel, B. 14,«| 
998).— A'Ag: white floooulent 


inl^e 


4-(HET-ACETYL-PS0PI0NI0 A<m> 

0A(0H)0|. fi-Oxv-levulie acid. Formed in 
omef quantity, together with acetacrylic acid, by 
the t^tion of aqueous NajiOp, upon /3-bromo- 
levuHo acid. Yellowish ou.'^ Y. sol. water and 
alcohoh sL boL other solvents. Very prone to 
enter into reactions. Beduces alkaline silver 
solutions.^Hydrozyl^m'in} gives an oxim [145®]. 
By heating with NH, it ^elds letra-methyl- 
pyrazine (di-methyl-ketine), with evolution of 
GO,. The salts are amorphous and easily de- 
composable (WoliT, B. 20, 426 ; A. 264, 234). On 
heating it yimds two anhydrides [240®] and [263®]. 

The isomeric a-ozy-acetyl-propionio acid 
CjI 2 Ao.GH(OH).GO,|H [104°] is crystalline. 
0X|!^ACIDS V. vol. i. p. 67. 

OXY-ACEYLIC ACID v. Glycxdio acid and 
Pyruvic acid. 

OXY-ADIPIC ACID G,H,oO* t.e. 
C 0 jH.GHMe.CMe( 0 H).C 03 H. Formed by treat- 
ing methyl-acetoacetic fiu? er with HGy and boil- 
ing the product with HClAq (Kdniq^B. 12, 768)! 
Grystalline mass.- -Na^A".— Ag^.' • 

Isomeride v. Adipomalic acid. 

Di-oxy-adipio arid G*H,oO*. Formed by^e 
action of Ag,0 on the di-bromo- adipic acid pre- 
pared from hydromuconic acid (v. p. 443) (Lim- 
pricht, A. 166, 267). Syrup, sol. alcohol and • 
ether. — BaA" 4aq ; hygroscopic powder. 

Bi-oxy-adipio acid. Got from its nitrile, which 
is formed oy warming the anhydride GAO, of 
erythrite with dry HGy at 66® (Przybytek, B.17, 
1094). Grystalline. — KHA''.— GdA" 4aq. — 
PbA''2aq: amorphous pp. 

Tri-oxy-adipio acid G*Hj„0,. Prepared by 
boiling tri-bromo-adipio acid with baryta-water 

g ^lmpricht). Prisms (from alcohol-benzene).— 
aA" Jaq : V. sol. water. 

,Tri-oxy-adipit acid G^HjoG,. [147°]. Formed 
by oxidising metasaccharin with HNO, (S.G. 1*2) 
at 60® (Ejliani, B. 18, 644, 1666). Small mono- 
clinic plates, V. sol. water, v. si. sol. alcohol and 
ether. Beduced by HI to adipic acid [149®]. — 
CaA" 4aq.— ZnA" 3 Jaq.— GuA" 4aq.— Ag,A". 
Tetra-cxy-adipio acid v. Mucic acid and Sac* 

OHARIO ACID. 

OXY-BLDEHYDO-BENZOCO AOID v. Aldb- 

BTDO-OZY-BBNZOIO ACID. 

OXY-ALDEETDO-CYMENE v. Oabvacbotio 

ALDEHYDE. 

OXY-ALDEHYDO-FHENJXY-ACETIG. ACID 

Methyl derivative c 
GA(0?^^V(CflO).O.GA'GO,H [2:4:1]. [188®]. 

Prepared melting chloro-acetic acid with va- 
nillin, adding aqueous KOH (S.G. 1*2), and heat- 
ing on tiie water-batji (Elkan, B. 19, 8064). 
Slender needles (from water), v. sol. alcohol ana 
ether.— Ag\' : white pp. , 

« XY-TB1-ALDIN£ v. Aldehyde. 
XTAXENYL-KAPHTHOaDlNONE v. Li- 

fAOEAC ACID. 

OXY-AMIBO-ACETIG ACID 0,H,K0, 44. 
GH(NH,XOH).OOA Formed by the acffest^ 
alcoholic NH, on glyoxylio acid (Bdttinger, A. 
198*, 217). Syrup.— GaA',: insoL cold water. 
Yields pyrrol on distilliition. 

* oXY-^IBO-ACETOPH£NORE-OXIXfr.Ox- 

AmDO-AOBTOPHENOEE-OXni. 

(.>). 0 ZT-Aini) 0 -A]!ITHBAQjnH 0 n 

O;0f,:C,OrO,H^OH)(NHJ [li&fcSl. Jormed, 
together .ith a sioaller qaantit,^ the (0)-lio- 



MM 0XY*A]!dIX)9^THR^tm^ 

neride by heatii^ alizarin with NH^q for 8 Formed by heating amidoalizarin with benzoyl 
lonra at 200^ (Liebermann a. Troschke, A, 183, ehloride. Small glistening needles ; sablimes 
102). Brown needles (from alcohol) with gr^ in yellow needles ; nearly insol. aU solvents, 
nstre, insol. watey. Yields alizarin on fusing Alooboiio KOH gives a blue solution on boiling 
rith potash, and on heating with HClAq at 250°. (Boemer, B, 18, 1666). » 

-BaAV Di-oxy-amido-anthraquinone 

Acetyl derivative 0,4n«02(OH)(NHAo). 0,4H40^(0H)2(NHo). Amidoisoanthrajlavic acid, 
170°]. Formed by heating wi^ Ao^O 2 hours Formed by heating anthrapurpurin with ammo- 
A 120° (Von'Pergey, J.pr. [2] 18, 143)^ Yellow niaat M60r-180° (Perkin, 6. J, 83, 216). Dark- 
leedles (from HOAo) ; insol. water, sol. alkalis, green crusts (fibrn alcohol), almost insol. water. 

Ethyl ether 0,4H«0,(0Et)(NH2). [182°]. Its a\kaline solution is purple. Nitrous acid 
led plates (Liebermann a. Hagen, B. 15, 1796). converts it into isoanthraflavic acid. 

(iB)-Oxy-aniido-anthraquinone Tetra-a])iido-di-oxy-anthraqmnone 

l4H4:Cl303:CcH2(0H)(NH2) ^1:2:8:4]. Formed by 0|4Ha0j(NEij)^(0H)2. HydrochrysawiJe. Formed 
)oiling £-amido-anthraqmnone with EOHl.q by reducing tetra-nitro-di-oxy anthraquinone 
Yon Perger, [2] 18, 139). Bro^ needles (ohrysammio acid) (Sohunok, A. 65, 234; Sten- 
'from alcohol), msoL water, sol. H2SO4. Begins house a. Miller, A. 142,91 ; Liebermann, A. 183, 
^ sublime at 160°. On boiling with baryta it 182). Bhiish-black needles with coppery lustre, 
rields an insoluble Ba salt ^difference from the insol. boilii)^ water, si. sol. hot alcohol. Its 
[a).i8omerid6). Its solution in EOHAq deposits alkaline solution is blue, 
ihe K seJt on standv^^. Potash fusion forms (a)<0XY-AMID0-ANTHBAQniN0NE 8T7L- 

Uizatin. Bli^ination of NEL, yields erythro- PHONIC ACID d,4H403(0H)(N’H.JS0aH. 
»xy-anthraquinone. , Formed from (a)-oxy-amido-anthraquinone and 

Acetyl derivative 0wH40a(0H)(NHAc). •H.^SOf at 130° (Von Porger, J. pr. [‘^18, 182). 
[ft£°]. Small brownish ne^^dles (from alcohol). Bric^-red crystuline aggregates (from alcohol). 

Ozy-tUdo-antbraquinone ^ V. sol. water, giving it a reddish-brown colour. 

0|4H40a(OH)(NHa). [301°]. Prepared by hWing Insol. ether. Fomas a violet solution with 
BocUum anthraquinone siilphonate with NH^Aq NaOH, a violet-blue pp. with baryta water, and a 
at 180° ffiourchart, B. 12, 1418). Red needles, reddish-brown pp. with BaCl.^. Dyes, with iron 
Yields the tri-acetyl derivative CjoHaACjNOg mordant, a pale brown. With Nj,0, it gives oxy- 
[267°]. ^ anthraquinone sulphonio acid. 

Ozy-amido-anthraquinone )3.0xy-aniido-anthraqui!fione sulphonio acid. 

Oi 4H40 j(N^)(OH). Formed by heating purpur- Formed from amido-erythro-oxy-anthraquinone 
oxanthmwitnNHaAq (Liebermann, A. 183, 217). and HBO, at 115°. Crystals obtained from 
Brown needles with green lustre. water exhibit a green metallic lustre. Aqueoua 

l>i-ozy-amido-an^aquinoneO,4H,,(OH)^H^ solutions are red. Insol. ether. Forms a purple 
{a)-Arnido-aJieann, Formed by reducing (x)- solution with NaOH, a reddish-violet pp. with 
nitro-alizarin with sodium-amalgam (Perkin, baryta-water and a violot-red pp. with BaCl,. 
0. cT. 80, 578). Crystallises from alcohol in bln^ok Dyes, with iron mordants, yellow. With N,0, it 
needles with green lustre. Its alcoholic and gives erythro-oxy-anthraquinone sulphonio acid, 
alkaline solutions are crimson. Ozy-amido-anthraquinone sulphonio acid. 

lH-ozy-amido-anthraquinoneC,4H5(OH)^H2. Got by heating sodiumanthraquinonedisulpho- 
{fi)-Aimdo-ali 2 arin, [above 300°], Formed by nate with NH.,Aq at 180° (Boarchart, B. 12, 
reducing (i3)-nitro-alizarin with zinc-dust and 1419). Violet pp., forming a red solution in 
KOH, or with glucose and HjSO, (Schunck a. ammonia.— NH4A'2oaq. 

Boemer, B. 12, 588 ; Brunner a. Chuard, B. 18, Bi-ozy-amido-anthraquinone sulphonio acid 
445). Lustrous led prisms, si. soii. alcohol, 0,4H4(0H)2(NHJS02l^ Formed by the action of 
forming a reddish-yellow solution. Its alkaline boiling alkali upon the anhydride O^HHigNjSsO, 
solution is blue. Dyes iron mordants grey, and or the sulphate, which are got by heating (od- 
alumina red. nitro-anthraquinone sulphonio acid with H2SO4 

Aeetyl-etherfyi derivative at 200° (Claus, B. 15, 1522 ; 16,903 ; Lifsohiitz, 

^7, 902). Red powder with green lustre. 
C«H4< Decomposed by heat. Its alk^ire solution Is 

Formed by heating amidoalizarin w>fu acetic an- bluish- violet, 
hydride. YeUowish-brown crystals (from benzene OXY-AMIDO-AZO- v. Azo-. 
or acetic anhydride) ; suhlimes in small yellow OXT-AMIDO-BBKZENE v. Amido-phbnol. 
plates. By boiling with HCl it is reopnverted Di-oxy-amido-benzene v. Amido-htdboquiii- 
into amidoalizarin. • onb, i ftuno-PTRooATECHiN, and Auido-bbsoboxn, 

Di^acetyl derivative . Di-ozy-di-amido-bensenb v. Di-Auxno-Hmno- 

OA<:^>O.H(OH)((;Ao)(NHAo). [?68«-271"]. de. 

Formed by boiling the preceding body with dilute rivative 04(0H)3(NHBz),[l:3:6:2:4:6] Tribene- 
iK^uo acid till dissolved. Red-brown*cryStals ; oyl-tri’amido-phloroglticm, [c. 156°]. Got by 
soluble in alcohol with a yellow colour. Alcoholic the action of NAOEt on hippuric ether (Rfig- 
Pb(OAo)s gives a violet pp., alcoholic Gu(OA8L a beimer, B. 21, 8329). Needles (contaming 
red solution. It disso^eq in aqueous NagGO, l^aq), v. el. sol. water. — 
with a violet, in KOH with a blue, colour. AIu- cTetra-ozy-amido-benzene 
mina-morduits are dyed a deep r^ 0,H(0H)4(NH2)[1:2:4:5:6]. Formed iiom nitro- 

Beneoyt^heneenyl derivative di-oxy-quinone, SnCl^, and HOI (Nietzkl a. 
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t«tw-oxy-dl-ftM»*^o-beiiiene 0,(NH»)„(0H),. 
Fonned by redaction of nitranilio acid or of 
nitro-amido-tetra-oxy-benzene with an excess of 
SnOl, ; the yield is 90 p,o. of the theOi'etioal. 
The base could not bb isolated, being readily oxid- 
ised to di-iimdo-di-oxy-quinone 0,(NH)a(0H),0.^ 
By HNO,it is converted into benzene-tri-quinone 
OfOf* By boiling with KOH, NH, is evplved with 
separation of a black crystalline substatice ; if 
this is boiled with water and evaporated, with 
a little KOH, it yAlds croconic acid oJhPj. 
Distillation with zinc-dust yields p-phonylene- 
diamine. Hydrochloride\QJiOK)J^l^^).}i.,Ql:. 
colourless needles. 

Di-acetyl derivative. Needles. 
Sexa-acetyl derivative 
0„(NHAo).^(OAo) 4 ; [c. 240°]; small colourless 
tables (Nietzki a. Benckiser, B, 18, t02: 19, 
2727 ; 21, 1862). • 

OXY-AMIBO-BENZENB 8TJLFH0N10 ACID 
V. Amido-phenol sulphonio 

Di-oxy-amido^enzene siuphonio acid 
C,H^(OH)2 ^NHJ(SOsH). Amido-resorcm tul- 
phonic ac^. Formed by reducing the nitro- 
acid (Hazara, M, 4, 613; Brunner a. Kramer, 
B, 17, 1870). Plates, withereenish lustre, si. 
sol. hot we^er. Its alkaline solution soon be- 
comes blue, th^n green, and finally black. 

OXY-AMIDO-BENZOIC ACID 0,H,N0, i,e, 
0,H,(0H) (NH^y.COaH [2:6:1]. Amido-sallcylic 
acid. Mol. w. 163. Obtained by reducing the 
nitro- acid (Beilstein, A. 130, 243; Hiibncr, 

A, 195, 18). Obtained also by reducing 
0 ,oH,.N,.C 6H,(OH)CO,H (P. P. Frankland, C. J. 
87, 748) andO,Hj.N,.C«H3(OH).CO,H (Limpricht, 

B, 22, 2908). Satiny needles, insol. alcohol, sL 
sol. hot water. FeCl, colours its aqueous solu- 
tion cherry-red. 

Reactions. — 1. Distillation producesp-amido- 
phenol. — 2. Nitrous acid forms diazo-salicylio 

acid 0,H,(OH)<^^^^O, which is converted 

by cone. Ift into iodo-salicylic acid 

C, HJ(0H)C02H [193*5°] (Frankland).— 3. Urea 
forms, on heating, crystalline uramidosalicyUc 
acid CgHgN^Oi, which at 200° forms * carb- 
oxamidosalicylic * acid Oi.H.gN.O, (Griess, J. pr, 
[2] 1,235). 

Salts.— HA'HCl. - HA'HSnCl, (Goldberg, 
J. pr, [2] 19, 362).— HA'HI (Schmitt, J. 1864, 
883, 423).— BijA'jHjSO^ aq; prisms.— CaA'j 54aq. 
— BaA'g 4aq. Neeilles, v. sol. water. — MgA'jSaq. 
— ZnA'glOaq Pneedles (Wattenborg, B. 8, 1221). 

Acetyl deriv ativeOf^'E 3 {OB.){^llkc)COJl, 
[318°]. Thick needles (containing ^aq) ; v. soL 
water. * 

Benzoyl derivative 

OgH,(OH)(NHBz)CaH. [252°]. Yields thb salts 
BaA^ 6aq and Oa A', (Dabney, A; 


Oxy-amido-benzoio acid 


, Am. 6, $ 


0.H,(0H)(NH,)(00.^) [2:3:1]. Formed by re- 
ducing the nitro- acid (Hiibner, A, 195, 17). — 
HA'HCl aq : needles, v. sol. water. 

Benzoyl derivative. [189°]. Needles. 
Oxy-amido-benzoio acid 

OA(OH)(NHa)COj^ [6:2:1], [286°]. Formed 
from l^nzene-azo-m-oxy-benzoio acid and SnCl, 
(Limpricht, A. 268, 234). Prisms, v. si. soL 
water.- HA'HOl: white needles. 
Oxy-amido-bensoic aeid 

OA(OH)(NH|)00,H [4:3:1]. Got by reducing 


m 


nitro-p-oxy-benzoio acid (Barth, B, 1866. 648: 
Deninger, /. pr, [2] 42, 663). Needles.— 
H^A'sH^SOg : needles, m. soL water. 

Lthyl ofAerEtA't Places 
MethylderivativeO,BL^{OUo)i^niCOJ&, 
Amido-anisic acid. [181°]. S. -125 at 1()0°. 
Formed by reducing 0,H,(0Me)(N02)C0gH 
(Zinin, A.B2, 327 ; Cahot)»*8, A. OA J3] 63, 822). 
— AgA' curdy pp.— HA'HCU.— HjAj'HJPtOl-— 
HA'HNO,. — — Ethers MeA'. — • 

(MeA')2H2PtCl, : reddish prisms.— EtA'. — 

EtA'HCI.— (EtA')2H2PtClfl: brownish-red prisms. 

Oxy-amido-benzoio acid. Methylderiva- 
tive C„H,(OMe)(NH,)(CO,H) [4:2:1]. Formed 
from CgH.^Br(OMe)(N]^)C02H by treatment with 
zinc aiW HCl (Balbiano, G. 14, 247). It melts 
at 204°. ' 

Oxy-di-amido-benzoic acid * 

C,H2(0H)(NH,)2C02H [2:3:6:!]. Formed by re- 
ducing C,n,(0n)(N02)gC'02Me with HI and P 
(Saytzefl, A. 133, 3^). Cmall needles, si, sol. 
cold water. — HA^^CL,. — HAlH^Ig l^aq. — 
HA'l^SOg aq • dimetrio prisms, si. sol. water, 
Di-oxy-amido-benzoic acid. Di-methjil 
derivative C.H2(-TH2)(0Me)2C02H. Forlfied 
with evolution of COj by reduction of nitro- 
hemipio acid 0aH(N02)(0Me)2(C02H)2 with tin 
and HCl (Griine, B. 19, 2305}.— A'HHCl : white * 
needles. 

Di-oxy-amido-benzoio acid, Di-methyl 
derivative ^ [4:3:aj:l]C6H2(0Me)2(NH2)C02H, 
Amido-veratric acid. Formed by reducing 
nitro-veratrio acid (Tiemann a. Matsmoto, B. 9, 
942; 11, 136). Tables. Ethyl ether EtA'. 
[89°]. 

Di-oxy-amido-benzoio acid. Di-methyl 
derivative 0aHjj(OMe)2(NH2)CO2H [6:3:4:!]. 
[182°]. Got by reduction (Mever, M, 8, 432). 
Si»-8ided prismB°(from alcohol).- CuA'i 2aq. — 
HA'HCl ; needles, m. sol. cold water. 

Di-oxy-amido-benzoio acid. Acetyl-me- 
thylene derivative of the Nitrile 
CaH2(02CH.,)(NHAc).CN. [216°], Formed from 
the oxira of omido-piperonal, AcjO, and NaOAo 
(Haber, B, 24, 626). Yellow needles (from 
ohlorofornij). 

i2c/oreiico.— BROMO-oxY-l^foo-Bl^!^zoIO acid. 

DI - OXY- AMIDO -BENZOIC ALDEHYDE 

Oxim of the methylene derivative 
C,H,,(02CH.,)(NH2).CH:N0H. [176'6°]. Got by 
reducing the oxim of o-nitro-^>iperonal with am- 
monium sulphide \Habef, B, 24, 626). Yellow 
plates. ■7?f'ld8 a di-acetyl derivative [188°].* 
OXY-AlhxDO-BENZYLAMINE. Methyl 
derivative CaH,(OMe)(NH2)CH2NH2 [1:2:4]. 
Formed from OeH2(OMe)(N02).CH2NHAo, tin, 
and HClAq (Goldschmidt a. Polonowska, B. 20, 
2412).-B'HG1: needles.— B'2H2PtCl, : plates. 
^i-acetyl derivative, [186°]. Needles. 
a.OXY-8-AMIDO-BUTYEIO ACID aHHO, 
i,e. Ceg.0H(NH.,).CH(0H).C02H. S. 4 at 16°. 
Fornmd by heating 8-methyl-glycidio aejd in 
sealed tu^es with NH,Aq at 100° (Pavloff, 

43, 116 ; Melikoll, J. B, 16, 625). Prisms, with 
sweet taste. • 

«Oxy.amiao-iBobnt|rrid acid. S. *56 at 15^« 
Formed from a-methyl-glycidic acid and NH.. 
OXY-AMIBO-CINNAHIC ACID 
Methyl derivative * 

[•[6:2:1] OgH2(NH,)(OMe].OH;OH.COja, [189°]. 
'^Formed by reduction of nitro-metb#xy«einnamie 





Mia wiih FeSO« and (So]»ien,B. 17, 1884). 
' OoloarlesB needles. Y. sol. alcohol and eiher» 
almost insol. cold water. An aqueous solution 
of the ammoniunii salt ^i^es pps. with Ai^NO^i 
CUSO4, Pb(OAc)2, and ZnS04. , 

.4»fc»drid« ilmMo- 

ooumarin, n70^ (FiapoUi a. Ghiotiza, A, 95, 
253); [161°]^(Taeg9, B, 20, 2110). G^ot byre- 
duotion of ^tro-coumarin. — B'^HiFtCls. 

Di-ozy-amido-cinnamio acid. Methylene 
derivativ. 

OH,<^O.H,{NHJ.OH:CH.CO^ [207^. 

Formed by reducing the nitro- acid with NH, and 
hot aqueous FeSOf (F. M. Perkin, C./. 5d>, 158). 
Brownish needles, v. sol. HO Ac. 

DI.OXY-AMIDOETHTL.BENZOIC ACID. 
Methylene derivative 0,oH,jNO. i.e. 
OA(0.,CHJ(CHa.CH;^H,)CO.;H. ‘ o»-Amido- 
ethylpiperonijlca/rhoxy^ acid.* [182®]. Formed, 
iogether with^emipic acid,1)y boiling anhydro- 
berberilic acid with water (W. Perkin, jun., 
C. J. 57, 1055). Needles, si. sol. alcohol, m. sol. 
cdid^water.— (HA').ftS04 2oiq. [203®]. Colouii^ 
less pri8m8.-HA'HCl.-HA'H.,C,04. [20;j®].— 
(HA')APtCl.. [222®].— HAHAuCl,. 

Di-beneoyl derivative [150®]. 

Anhydride 

Formed by heating the acid, and, al(ftig with its 
if^-opianate and i/^-opianic acid by the action of 
alkalis on berberal. It is also a product of the 
oxidation of berberine with EMnO^. Yields the 
compound C,*HgBrNO,. [240®]. — 0 pi an ate 
B'C.H,(OMe).,(COJB)y [132®]. — ^[/.Opianate. 
0^„NO.. [149®]. Needles, si. soL cold water. 
Yields berberal when heated. 

OXY.AHIDO-OLDTAMIC Ef HEE C,H,4NP4 
i.s. CO(NH2).CH2.C(OH)(NH2).CH^COaEt. [8G®]. 
Formed from acetone dicarboxylic ether and 
cone. NHjAq (Stokes a. Von Peohmann, B. 19, 
2694). Needles, si. sol. cold water, insol. alkalis. 
Fed, gives a red colour. Dilute HdAq yields a 
body melting at 61® turned purple by FeCl,. 
Nitrous acid yields a nitroso- derivative [178®]. 
Boiling alkaAine ctrbonates yield gliftazine (v. 
Di-oxy-amido-ptbidine). 

OXY.AM1DO.HEFTOIC ACID 0,H„NO, i.e. 
0Me^NHJ.CI4CMe(0H).C0.^. Amidotri^ 
methyibutyUactic a9id. [210^. Formed by the 
action of boiling baryt#wate# on its anhydride 
whidh is obtained by tM action of boUjpg cone. 
HdAq upon the product of the uiH^ of HCy 
with diacetonamine (Heintz, A. 189, 231 *, 192, 
329; Weil, A. 282, 208). • Prisms (from water); 
insol. alcohol and ether. Neutral to litmus. 
Yields its %nhydride when healed. — Salts 
CnG^„NO,2aq: minute greenish-blue primps. 
— (HAOASO,.— HA^d ; crystalline. 

Dfioxg- 

Methyl-pyrrole. Prismi (by fubUmafioii). 
Melts above 180®. 

OXY-AMlDO.HYDEO-18 ATiy y, Isatin.* 
0XY-AMlD0.IMID04>I/HEim:i 

Htn)SO,AN^O le. 

f TheonoUne, Formed by adding H,S and 
: snccesslyely to an aqueous solution of 


amidq-phenol hydrochloride (Bemlhisiii A^%$0t 
202). Yellowish-brown plates or needles 
green lustre (from alcohol). 

OXY-AMIDO-DI-ISATIN-DIAMIDEt;. Isatxn. 
DI4)XY-DI-AMlD0-TETitAHETHEinn. 

Di-beneoyl derivative o|nhLz)- 

[138®]. Formed by heating hippurio ether witn 
NaOEff or with Na, at 160® (liiigheimer, B. 21, 
8325^? 22, 114)1' Needles, m. sol. alcohol, T. e. 
sol. benzene. FeOl, coloui% its alcoholic solu- 
tion violet. Decomposed by acids into benzoic 
acid and di-*amido-acetone. Hydroxylamine does 
not affect it. Methyl alcohol and gaseous HCl 
form a body (OuH^NjO, ?) crystallising in plates 
[ 200 ®]. 

Ozy-tetra-amido*pentamethenyl hydride 

Telra-amido-pentol. 

Formed from the totra-oxim of leuconic acid 
SnCl,, and HClAq (Nietzki a. Bosemann, B. 22, 
926).-B*'^3HCl : octahedra.-fi*^(H2SOJ, aq. 

Tetra-oxy-tetra-amido-ootomethenyl. 
'Tetra^bemoyl derivative C,8l^jgN40, i.e. 

c(OH)<§S™^j;goij;cjN™^j>c(OH). a 

product of the actiem NaOEt on hippurio ether 
(Itiigheimer, B. 22, 1962). Small yellow needles 
Does not melt below 270°.— BaO,gH,4N40,: pp. 
Anhydride 

OXY-AMIDO-HETirYL-/KTHBAQDIKOirE 
OisHjjNO, i.e. 0,4H5Me{0H)(NH2)0,. Formed 
by heating chrysophanic acid with NH,Aq at 
200® (Liebermann, A. 183, 218). Brown plates. 

Oxy-di-amido-methyl-anthraquinone 
CjjHjjfNjO,. Di-aviido-chrysophanio add. 
Formed by heating chrysophanic acid with ex- 
cess of NH^Aq at 150®. With AojO it yields 
CigHiiAcN^Oa crystallising from chloroform in 
lustrous violet needles. 

OXY-DIAMIDO-METHYL-DIPHENYL 
Ethyl derivative • 

C4H4(NH2)-C4H2Me(OEt)(NH,) [1:2:6:4]. [107®]. 
Formed from the hydrazo- derivative 
04H4.NH.NH.CgH,Me(0Et) by dissolving in cold 
HGlAq (Noelting a. Werner, B. 23, 8263). 
Needles, v. si. sol. watdt. 

Oxy-di-amido-methyl-diphenyl [3:4:>] 
CgH,Me(NH,).CA(0H)(NH2) [1:3:4]. [177®]. 

Formed by the action of water at 180° on the sul- 
phonic acid 0,H,Me(NH2).C„IL2(0H)(NHJS0,H 
[1:3:4:6], got by reducing the dye frgm diazotised 
o-toluidine and p-phenol sulphonic acid (Wein- 
berg, B. 20, 3174). Plates, v. si. sol. water. 
Ethyl derivative . 

CAMe(NH,).OA(OKt)(StHJ. [117'6®]. FotmBd 
in likq manner from G„HH(OEt)(NH2)2SO,H, 
which yields HA'HGl 4aq afd BaA', 8aq. 

OXT-AHIDO-METHYLQUINOLINE 
0,H4(0H)(NH2)MeN. Formed by reducing 
nitro-(Py. l)-oxy-(Py. 8)-methyl-quinoline (Con- 
rad a. Limpach, B. 20, 950). Prisms, decDm- 
posing at 226® vdthout melting. — B'HGl aq. 
OXY-AMIDO-NAFHTHALENS AlUM* 

HAFHTHOL. 

(l,2,8)-Di-oxy-amido-]Laphthalene . 
x(OH):G(OH) 

CfiA I t Dieoy^na^hylandm 

t ^ N :C(NH^ 

.Obtained by reduction of Bitro-(|8)*ii8pliUio« 



ro- 


4ti!hon» (Kctii, fl.lt, 006). Eeanoeg eoU AgNO, 
FotCl. gives a blue-black pp. 

(2,ar ,1) -Di-oxy-amido.napbtbalene 
C{OH);CH.C.C(NH,):(;fOm « 

OH=ioH.O.CHJ=^L 
ducins the (ol-oxim of v*-/ — 

quinone with SnCa, (Clausius, B, 23, 621).— 
B'HCl : needles, turning blue in air. ^ , 

Di-oxy-amido-naphthalene. Got by reducing 
ft. LlUdWlflt. A, 


Formed by 
(2’)-oxy-(/5)-naplitho- 


amido-(o)-napthoquinone fGraebe a* 
164,320). Tables; V. e. sol 
moist air. 


.water. Blackens in 


Tri-oxy-amido-naphthalene 






Formed by reducing 

nitro-oxy*(o)-n^hthoquinone with SnCl^ (^ehr- 

maLn?i.21.1780; 

clinic crystals. Cold cone, appears to 

form cryataiUsing in red- 

dish yeUownesdles. Yields a tetra-aoetyl deriva- 

^^*0:SY-AMn)0-MAPHTHA121IE SUI-PHOKTC 
ACID nf Amido-naphthol bulphonio acid. 

Oxv-di-amido-upphthalene sulphonio acid 

chloride B'HCl is formed by ted““8 
nitro-uaphthol sulphonio acid with buCla an<i 
HCl (Nietzki a. Zubelen, J3. 22, 46 j). It crystal- 
lises in colourless needles. 

oxy-to-ahidC-naphthoic acid 

^HJCO,H. Formed by redacingtte 

(SoUmitt a. Burkard, B. 20, 2700). 

Decomposes above 200“. 

Acetyl derivative [185% 
Oxy-p-amldo-naphthoio acid. Got by redn- 
cing CA(SO.H).N,.C. A(OH)CO,Hw*th Un and 
HCl (9. a. B.). Decomposes above 200 . 

Acetyl derivative [195°]. 
Oxv-amido-naphthoic acid 
0 H(OH)(NHJ(CO,H) [1:4:2 7]. [atovo 20<n. 
Formed froi» 

nina it with diazobenzene chloride and warming 
to^pr^uot with BnCl., and Hd (Nietzh 
Guitlmiann, B. 20, 1275). Crystaltoe^owto, 
insol. water. Decomposes above 230 mto CO, 
and (a)-amido-(o).naphthol. 

OK-AMIDO- (o).N APHTHOQU INONE 

Amido • navhthalic acid. 


0.oH 

nitro> 


^««do-nap7UAaiic 

Formed by reduction from nitro-oxy-naj^^ 

thoauinon® (Diehl a. Merz, B. H; 13^) ana 

from di-nitroso-di-oxy naphthalene 

B 22, 1846). Formed also by oxidising tn- 
oxy - inido - naphthalene with aqueous FoCl, 
(Kehrmann, B. 21, 1781). Bed pr«>^d- {»*; 
water. Its alkaljjie solutions are blue.— BaA ,, 

violet pp. AgA gr®y PP* ^ /nTTWNHAel 
Acetyl derivative 0,^40a(C^(N^c). 

[220°]. Formed from 

KOHAq (Kehrmann a. Weiohardt, 40, 

182). Yellow needles, insol. water.— KA . blue 
black needles. 

Oxim O.H,<c(NOH).C.OH * '*«®““ 

aoooulqjit PP.-FH01 : yellow needle • 
Acetyl derivative of the oxettt 
„ i, . Golden nwdles, si 


oxr-piAMii)b-iin«EOTn wr 

OZT.OIAIfIDO-DIDHB>ln> ^ 

8nCL at 30° (Weinberg, B. 20, 8173 ; Noelting a. 
Werner. B. 23, 3256). Plates, si. 

HA'H*^4 : insol. , water, jr- HAUOi. 
(HA^H^PtClaeaq; si. soU water. 

Ethyl derivative 

C.H.(NH.i.C.Ha^H.,) (OEt). [135®]. Needlos, 

Bl. sol. water.— HA'H.,S04 : pnsms. 

Dl - oxy - di - amido - diphenyl. Di-ethyl^ 

[4:8?lTo!H!(NH,)(OEt).C.H.(NH,)(OBt) [l:4-.8]. 
Di-etL-p-beneidine. [117% Formed from [2:1] 
C.H,(OBt)NH.NH.C^.(OBt) [1:2] 

AllAq (Mbhlan, J. pr. [2] W. 88% Needle:, or 
plates, sol. hot water. — B"H.^Clj.— B 
B"H.jPtCl*. — B"H.iSC^ : needles, soL hot water. 
Di-oxy-di-amiAo-diphonyl . • 

[8:4:1] C,H,(NH,)(OH).C,H,(Nja3(0^ [l:3;fl. 
[above 300"]. Formed by reducing di-nitro^di- 
oxy-diphenyl (Kunze, B. 21, 3332 ; Schut:^A 21, 
3531). Needles or plates. Ac,0 y: dds the di- 
acetyl derivative. AcCl forms the 
derivative [195°].— B''H,C1., : needles.— B H,SQ|. 

Di-acetyl derivative 
C,2Hg(0H),(NHAc)a. [210°]. Needles, soL 

alkalis, 'nsol. acids. n xx keeJC n 

Tetra-acetyl derivative 
[225°]. White needles (K.). 

Di-oxy-tetra-axnido-diphenyl 

needles or sUvery plates, turning blue in air. AoCl 
converts it into a compound 0,^„N,Ur— 
B'*H4Cl4 4aq.-#B‘»H,S04: white needles. 

Tetra-acetyl derivative 
C,^.(NHAc).(OH)r [280% Got by boiling th. 
bexa-acetyl derivative with HaOHAq. 

Bexa-aeetyl derivative 
0,^,(NHAc),(OAc),. [800°]. Formed from th. 
base and boiling Ac,0. 

Tetra-oxy-di-amido-dlphenyl 

C8.., Wt alcohol, ond'hot benzene, «V »®*' 
and likuin.— B''H,C1,: smaU white, easUy 

■ -• ®i,eedles.-B''H.,01^t01.; yeUow pp. 

derivative form* white 
sol. hot alcohol, benzene, 


soluble 

The di-aoetyl 
needles [251° [, 
okloroform, and CS,. ^ - 

T Teira-ethyl derivative 
^ .B (NHA(OEt)4. *[129°]. Formed, in like 
tom tfce hydrazo- 

reducing the di-ethyl ether of nitro-hyd^^ott* 
wShYowdered zino and jlfbolm 
(Nietzki, B. 12, 39). Leaflets.— 

B"H.FtCl,J yellow crystalline pp. 

aeetvt derivative CAJNHto)JOH), 

responding quinone (CgH(NHAo),(m,U, [ijoo i 
wXh rUied by ozidation of 

amido-phenol (Bamberger, B. *6, 2408). 



M8 OltY-AMllXVPfiSNiL-AOBItO AOtt). 


•■0XT-o>AKlO0>fHEHTI-A0STI0 AOIS. 

Bydfindie add. 

Aettyl derivative 

OA^HAo).CH(OH).CO.^. [142®]. Got ’by 
r^uoing aoetyl-isatio acid with scdium-amalgani 
in presence of acetic acid (Suida, B, 11, 686). 
Neales, T. sol. water. 

Anhydride v. Di-a^uajDoijs. 
jD-Ozy-o-amido-ph^nyl-acetio acid. Methyl 
derivative C^4(OMe).OH(NH«).CO.^. [226**]. 
Formed from anisic aldehyde by successive treat- 
ment with HOy, alcoholic NH„ and HCl (Tie- 
mann a. Edhler, B, 14, 1979). Needles (from 
dilute alcohol). — CuA'^ ; blue amorphous pp. ' 

Di-ozy-a-amido-phenyl-acetio acid. MeihyU 
ene derivative 0H.P2:CaHj.CH(NH.J.C02H. 
PIO®]. Formed from piperonal by successive 
trektment with HGy, alcoholic NH,, and HCl 
(Lorenz, B. 14, 791). Needles, si. sol. water. 

OXY . AHIOO . FHEITYL - ACBIDINS v. 
CAbtsophbnoi. ^ * 

OXY-AHIDO-BI-PHENTL-AMIliB 


C^.^H.CA(OH)(NH,) [1:3:4]. [135**]. Formed 
by reducing nitroso-oxy-di-phe.iyl -amine (Kdhler, 
B. 21, 910). Plates, v. sol. chloroform. • 
OXY-AlflBO-FHENYL-CABBAMICETHEBS. 
Formed from the nitro- compounds (Edhler, 
/. pr, [2] 29, 263). 

[4:3:l].OsH,(OEt)(NHJ.NH.CO.^t. . [88<^]. 

Small needles.— B'HCl. [166**]. Needles. 

[4:8:a;;l] C,H2(0Et)(NH,),NHC0,Et. Needles. 
— B'HCl. [238°]. Six-sided plates, sol. water. 

0^(0Et)(NHJ,NHC0Ht. SniaU needles, 
rapi^y oxidising in air.— B'HCl. [233°]. 
Needles. ^ 


OXY-AKIDO-DI-FHENYL-METHANE «, 

Amido-benztl-phbnol. • 

Ozy-di-amido-tri-phenyl-methane. Methyl 
derivative C.H,(OMe).CH(C,H^Nig2. 

Formed by heating anisic aldehyde with aniline 
and HOlAq (Mazzara a. Possetto, (?. l6, 67). 
Crystalline crust (containing C;Hg) melting at 


Bi • ozy - tri • amide • tri • phenyl - methane. 
Di-methyl privative ^ 

0^^(NBy.CH(C,H,(NH,).0Mc),. [183°]. Ob- 

tained by reduction of the di-methyl derivative 
of nitro - di - amido - di - oxy - tri - phenyl - methane 
(Fischer# B. 15, 681). • Plates or tables. Yields 
on oxidation ‘rosanidine.’ai bluith-red colouring 
mattei^with blue Ouorcscence. . - 

OXY - AMIBO - FHENYI- METHYiT. FYB- 

AZOIB O..H„N.O w. 

Formed by reducing the nitro- compound (Knorr, 
A, 238, 189). i^pidly oxidised by aiik — B'HCl. 

OXY- BI- AMIBO-FHENYL - METHYL - FTM- 
IKIBINE ChHpAO. [Zi2°-240°]. Formed 

from by nitration and 

redtffffon (Pinner, B. 20, 2364). Golden needles, 
fioLNaOHAq.— B"Hy>tCl„.-B"H,I,: prisms. , 


QXY.Bl.AHIBO-FH£NYL-KAFHTaAL£N£. 
Ethyl derivative * • 

[2:1:4] 0,oH.(OEt)(NH,).C,H,NH, [1:4]." [72°]. 
Formed by reusing 0 «H 5 .N 2 .C,oH^OEt in alco- 
holic solution with*SnC4and HCl (Weinberg, B. 
20, 8177). White flakes.— B"HCL—B"H,S 04 ; 
«i. foL wfliw. • 


0XY-AHXB0.FH£inrL.FB6PX0ind AOIB 

O.H,.CH(NH,).CH(OH).CO^ [190°] (W. 

Formed ^rom sodium phenyl-glycidate and NH, 
(Plochl, B. 16, 2822 ; Erlennmyer, jnn., B. 22, 
1482). Decomposes at 221° (E.). 

a-Ozy-o-amido-phenyl-propionio acid. 

/CH*.CH(OH} 

Anhi'dHdeQ^/ I .Oxyhydro- 
r \NH.C0 

carbostyril. [198°]. Got by reducing the product 
of the nitration of a-oxy-phenyl-propionic acid 
fErlenmeyer a. Lipp, A. 219, 229). White plates 
(horn alcohol)'. SI. sol. ether, v. sol. hot water. 

a-Ozy-^-amido-phenyl-propionio acid 
CA(NH,).CH,.CH(OH).CO.^. [189°]. Got 
by reducing the nitrate of nitro-oxy-phenyl- 
propionic a:?id (Erlenmeyer a. Lipp, A, 219,227). 
Slender needles (containing ^aq) from dilute 
(93 p.o.) alcohol. More sol. alcohol or ether 
than tyrosine. Readily soluble in alkalis or 
acids. Unlike tyrersine, its solution is acid and 
it does not give Piria’s reaction. Boiled with 
Hq(N03)., it forms a yellow flocculentpp., which, 
oh adding HNO.^, turns red. HA'HCl.'* V. sol. 
water br alcohol, without decomposition. 

p-Oxy-a-amido-phChyl-propionio aoid v. 
Tyeosinb. 


ajS-Di-ozy-o-anddo-phenyl-propionie acid 
C«H,(NH.J.CH(OH).CH(OH).CO,H. [218°]. Pro- 
duced in the reduction of o-nitro-cinnamio acid 
by tin and HClAq (Morgan, /. 1877, 788). 
Yellow needles (from alcohol). Its solutions 
fluoresce green. 

Bi-ozy-amido-propionio acid. Anhydride 
of the methylene derivative 

‘Ethylamidopipe. 

ronyhof-carboxylic anhydride,'* [236°]. Formed 
by reducing (CHp.JCj,H,(N0J.CH:CH.C03Et in 
alcoholic solution with tin and gaseous HOI 
(F. M. Perkin, C. J. 69, 159). Crystalline pp. 

OXT. AMIDO -FHENYL-PYBAflOLE CABB- 
OXYLIC ACID. 


Beneoyl derivative 

[186°-190°]. Formed fr.m its ether and NaOH 
(Wislicenus, B. 24, 1201). Yellowish needkss, si. 
sol. water. 

Ethyl ether EtA'. [196°]. Formed by 
boiling the phenyl-hydi azide of benzoyl-amido- 
oxalacetic ether with HOAo. Yellow crystals. 

OXTm • AMISO-PHENTI. FTBCftABTABIO 
ACID. Anhydride C,,H,,N04 

AmidophenyU 

paraconic acid. Formed by reducing the 
correspoh'ding nitro- compound (Salomonson, 
R. T, C. 6, 18).-B'HC1: prisms.— B'^PtCl,, 
The isomeric oxy-p-amido-phenyl-pyrotartaric 
eahydride yields a similar hydrochloride. 

(B. 2) - OXY -p - AMIDO - {Py. 3) - PHENYL. 

QUINOLINE i;(OH):CH.C.CH:gH 
ch=CH.O.N 

[294°]. Formed by passing oxygen over a mix* 
ture of (B. 2)-oxy-quinoline hydrochloride, 
aniline hydrochloride, aniline, and platinised 
asbestos at 220° fWeidel a. Georgievitch, M, 9, 
146). Needles (^m amyl alcohol), si. soL 
alcohol and ether.— B'HOlJaq.—B'.H^4l|aq, 
* Acetyl derivative Boalcii 



OXI^AHlDO^UltTlZIimjdi^^^ "m 


(Py* 4:l:2)-Ozy.uildo.plittnyl.iioquiiioUAt 

.0(NHa):0Ph 

0,»H,AO U. OAv I • Afnido-i8<h- 

\0(0H) :N * 

henzal^hthalimid^. [o. 190*^]. Fonned by 
reduoticn of the nitro* derivative with P and HI 
^abriel, B, 19» 833). Fine yellow needles. 
Y. sol. acetio acid and hot alcohol. 

Bl^XT-DI-AMIPO-DI-PHENTL* e 8FL. 
PHONE 0,2H,2N,S0, t.fl. S(H^OaH,(NHJOH)^ 
Formed by reducing the nitro- compound^Anna- 
heim, B» 7, 436; 8, 1063). Crystals (from 
water). Alcoholic isoamyl nitrite forms golden 
plates of OjJl^N.SO^. Salt8.-B^'H,CL,2aq.-= 
B"H 2 l, 2aq. — B^'H^SO^ 2aq : thick prisms. — 
Oi^ioMe^NjSO^H^Ia. Forms long needles. — 
0 ,*H,„Et 2 N 2 S 04 H.^l 2 ; needles. 

OXY.DI.A1IIDO.DIPHENTL SNLPHONIO 
ACID [4:1]C,H,(NH,).CA(N«2)(0H)S0»H. 
[1:4:3:6]. Prepared by reducing the azo- com- 
pound OBHj.N 2 .C«H 3 (OH)SOsNa with aqueous 
BnCL^ (Weinbei^, B. 20, 3172 ; Feer a. Muller, 
0. C. 1888, 1368). Needles, v. sol. water.— B'HCl ; 
transparent crystals. 

Ethfl derivative 

0 ,H,(NHJ.O,H 2 (NHJ(OEt)SO,H. Got in Hke 
manner. Needles. — B'HOI 2aq ; needles, v. sol. 
water. 

OXY-AMIDO-DIPHENYL ^ DISULPHONIC 

ACID CA(NH,)(S03H}.G«H,(0H)(S03H). 
Formed from benzidine disulphonic acid by the 
diazo- reaction (Lffhpricht, A, 261, 316). Light- 
yellow crystalline mass, v. e. sol. water, iusol. 
ether.— BaA"8aq: reddish -yellow crystals. 

OXY-AMIDO-PHENYL-TOLYL KETONE 
0,,H„N0, t.c. 0«H,(NH.).C0.C,H3Me(0H) or 
C<H,(OH).CO.C,H 3 Me(NH,). A product of the 
action of water at 270° on commercial rosaniline 
(Liebermann, B. 16, 1927). Small colourless 
needles, sol. acids and alkalis. 

Di-bemoyl derivative, [193°]. Needles. 
DI-OXY-AMIDO-PHTHAtIC ACID. Methyl 
derivative %f the anhydride 

CJH{OMe)(OH)(CO,H)<^^ [4:S:2:J]. Nor- 

methylazoopianic acid, [176°]. Formed by 
reducing C.H(N 03 )( 0 M«)( 0 H)(CH 0 )C 03 H with 
conc..SnCl 3 and HCl (Elbe!, B. 19, 2.307). 
Colouness needles, nearly inaol. ether. Yields 
an acetyl derivative C^H,NO.,(OMe)(OAo) [198°], 
and a di-acetyl derivative [105°]. 

Di-methyl derivative of the anhy- 
dride u. Amido-hemipic acid, vol. ii. p. 672. 

DI - OXY - AMIDO - PHTHALIDE. Bt- 
methyl derivative v. .dwi^fo-MEOONiN (p. 
198) and Awido-^-MfcoNiN (p. 199). 

a-OXY-jS-AMIDO PBOPlONIC ACID 
CIL(NH,).CH(OHkCO«H. Amido-laclic acid, 
B. 1-6 at 20°. Formed from OH3C1.CH(OH),CO;H 
and cone. NH^Aq (Melikoff, 0. 0. 1881. 364; B, 
13, 958, 1266 ; Erlenmeyer, B. 18, 1077). Monc^ 
elinic prisms. — B'HCl : needles. 

OXY-AMIDO-ISOPBOPYL-BENZOIC ACID 
CMe,{ 0 H) 0 aH,(NH 3 ).C 03 H [4:2:1]. [168°]. Got 
from the nitro- acid (Widman, B, 19, 271). 
Prisms. Yields amido-propenyl-benzoio^ acid 
on boilihg with HClAq. 

Aeetyl derivative [174°]. Tables. 
Bzo-oxy-amido-lsopropyl-benioio acid » 
0Mej{OH)O,H,(NH,)(CO^)[4;8:l]. Does nq,t 


• 

I meli below 270* (Widman, B. 16, 2671). Bf 
I acetyl derivatiTe is not melted at 2^°. 
j OXY-AHIDO-PYBIDINS OAN(OH)(NH,). 

I [214^. Got by rednei^ ox^comazine (Erippen- 
dorflf, J. pr, [2] 82, 162f. I^ramids (containing 
aq), y. e. sol. hot water.— B'HOl.—B'aHgPtOlg. 

or [c. 800®]. 

Formed by boiling jB-oxy-/3-amido-glutamio ether 
C 03 Et.CH 3 .C(OH)(NH 3 ).CHa.OONHj, with aque- 
ouB Na 2 C 03 (Stokes a. Von Pechmann, B. 19, 
2694 ; 20, 2656 ; Am. 8 , 876), Eectangular 
plates, m. sol. hot water, almost insol. hot alco- 
hol. Clives a deep-red colour with FeGl, turning 
dark green on warming. 

Bcocfions.— 1. Hot HGlAq yields tri-oxv- 
pyridine. — 2. Bromine in excess forms 
GBr,.GO.GBr 2 .CONH 3 [c. 148°].— 3. By heating 
with PCI 3 (6 to 7 ptt.' ii; is converted into a 
mixture of tri-chlOro-oxy-amido-pf^ridine [282^ 
and tf tra-chloro-amido-pyridine [ 212 °], together 
with small quantities of di-chloro-di-oxy-amido- 
pyridine [242'^] and tri-chloro-amido-pyiifcRne 
‘ [168°].— 4. Yields nitro-glutazine [x70°-180°] 
and crystalline di-nitro-glutazine on treatment 
with nitrous acid gas. With NaNO, and acetis 
acid there is formed the nitro-nitrosamine 
G 3 H,N 30 ,(N 03 )(N 0 ) whence NaCjHjN^O, ciys- 
tallising '.n yellow needles, which on warming 
with NaNOg and HOAc yields the di-nitro- 
nitrosamine salt NaOiH^NjO,, a scarlet powder. 

Salts.— B'HGl aq: prisms, y. sol. alcohol.— 
AgA': plates. 

Acetyl derivative CjNjHjAcO, [285°- 
290°]. Tables ; not attacked by hydroxylamina 
— NH.A'aq. 

Di-heneoyil derivative O^N^^Bz^O, 
[216°]. Brownish plates, insol. water. 

DI-OXY-AHIDO-PYBIMIDINE CABBOXY- 

UO ACID NH<;;®qq^jjj>O.CO..H;. Formed 

by reducing the nitro- acid (Behrend, A, 240, 21). 
Not affected by boiling potassium oyanate.— 
KA' aq. 

Eth%l ether EtA'. 1[260°> (Kdhler, A, 
236, 32). 

OXY-AMIDO-PYBOTABTARIO ACID 

CH,.G( 0 H){C 0 .;a). 0 H(NH,).C 03 H or 
CH,.G(NHj(GO.H).GILOH)(GO.;a). ^Amido- 
citramalic acidV S. In at 18°. Formed from 
oxycittY^jpnio acid and^NH^Aq at 100° (Melikoff 
a. Feldinsun, A. 253, 92). Monoclinio prisms.— 
B'HGl : prisms, v. sol. water. 

Dl-OXY-AMIDO-YYBBOLE. Benzoyl de- 
rivative, ^"^C^Hj.cSlNHBi • C200’6°]. 

G 6 t by heating at 140° the product of the aotioii 
of NaOEt on hippurio' ether (Biigheimer, B. 22, 
19177). Plates (from MeOH), v. sol. warm water. 

•OXY - AMIDO - QDlNlZINE-CABBffXYjyfC 
ACID ? 0,oH,N,0,. Anhydride of amido-oxal- 
aeetic-OiCid-phenyl-hydrazide, Formed by worm- 
ing the phenyl-hydrazide of amido-oxalaoetio 
heid (vol. i. p. 169) with cone. HJSO 4 . White 
glistening plates. Insol. hot water and ether, 
y si. sol. hot alcohol. Dissoljfes in alkalis and 
in cone. HaS 04 . Beduces Fehling’s solution on 
gently wanning. Mercorio salts are reduced in 



670 OXY-AMBKhtiVnmm^ AUW. 
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the cold with fonnation of a de^ oMOge-Md 
oolouration (Tafel, J?. 20, 246). 

{B. 4:l)-0XY.AMID0.aTnN0LlKS 

0,H4(0H)(NHJN ,,U. ^cH;c|pil^!aN^:OH* 

Formed hj redaction of sulphO'lwDzene-aBO-oxy- 
qainoline (from diazotised salphanilio acid and 
{B, 4)-ozy-qainoline) (Fischer a. Beno»^f, B. 17, 
1643), Crystdline solfc. Very ozidisable. On 
oxidation it gives qufholine-quinone. Salts . — 
B'^ELjCl^— B"H.^S04 ; sparingly soluble needles. 
ifi. 2, 4)-Oxy amido-quinoline 

(B. 4, 2)-nitro-oxy-quinoline (Altschal, B. 21; 
2255). Needles (containing 2aq) becoming 
yellowish-green on drying at 100°. Its acetyl 
derivative yields at 236° a crystalline ethenyl 
Afivative. 


(B. 2, l)-Oxy-amido-qainolino 

duoing the nifroso- compound with SnCl, and 
HCl (Von Eostanecki, B. 24, 153)? Badiating 
ne^le8.~B"HjS042aq ; needles. 

(Py, 3) Oxy-amido-quinoliue v. Auido-carbo- 


STYmit. 

Ozy-amido-quinoline dihydride v, Ahido- 

m>BOCABBOBTVKIL. 


]H-^<4i-ifoaiiiylHuiiina NH(OAi'OH)t. 
(260°). aO. ^ *960. Aoeompanies the nre. 
ceding base. Strongly alkaline syrup, sol alco* 
hoi andcOther. 

OXY-AJCTL-ANTHBACSKS 

H Amyhhydroanthrone, 

[258°]. Formed by boiling anthranol with 
EOHAq( ai!id isoamyl iodide (Hallgarten, B. 21, 
2608). Yellowieli crystals. 

DI.«OXY.AMYL.BENZENC 
CHPr(OH).CH(OH).CgH4. [82°]. Formed from 
isobutyric aldehyde, benzoic aldehyde, and alco* 
nolio potash (Fossek, M. B, 120). Crystals. 
Dl-OXY.DI.AMYL KETONE ANHYDBIDX 

OHi<CcHEt.O^^O.CHEp'^^ (209° i.V.). 
S. ‘26 at lf*°. Obtain^ by boiling its oarboxylio 
acid with wrter (Fittig, A. 256, 141). OiL 
Yields 0„H.^r,0 [36°]. 

Carboxylic acid 



^ot by, the action of warm NaOHAq on *di- 
hexolaotone,’ an oil formed by boiling the lact 
one of oxyhexoio acid with alcoholic NaOEt. 
Prisms. — NaA'. — CaA^ — BaA , (dried at 100°). 
— AgA' : white flocculent pp. 

OXY-AMYL-F^OSPHINIO ACID 9. OzT- 


OXY-AMIDO-QUINONE. Acetyl deriva- 

cjoif'^-caao- Fo^edfrom 

tetra<acetyl-di-amido-hydroqainone, NaOHAq, 
and FeCl, (Nietzki a. Schmidt, B. 22, 1657). 
Golden plates (by sublimation). 

Di-oxy-di-amido-quinone 0,02(0H)2(NH2)« 
n.:4:2:5:3:6]. Formed from tetra-oxy-di-amidet- 
Mnzene hydrochloride by atmospheric oxidation 
in presence of aqueous NaOAo (Nietzki, B. 2^., 
1850). Beddish-brown needles. Yields a crys- 
talline di-acetyl derivative. 

OXY-AHIDO-STJLPHOBENZOIC ACID 
0ja2(0H)(NH2)(S0,H).C02H [2:5:x:l]. Ob- 

tained by reducing the nitro- acid (Hiibner, B. 
10, 1701). Needles (containing aq). An iso- 
meric acid, crystallising in needles (containing 
8aq).i8 got bysulplJbnating (2, 6,l)-oxy-amido- 
benzolo acid. It yields GaA', 6aq crystallising 
in nodules. 

OXY-AM1D0.TEYM0QDIN0NIMIDE v.toL 
I p. 180E ^ 

OXT-AHIDO-TOLirilf ACIfi' 
OA%(OH)(NHJCOjH fl;2:6:3]. Fon-id from 
o-cresotio acid by combining it with uiazobenz- 
ene and reducing the azo- compound (Nietzki a. 
Buppert, B. 28, 3476). Plates, melting above 
800°. Yields an acetyl derivative [275°]. 

OXY-DI-AHIDO-DITOLYL. Eiflyl deri^ 
vative [l:8:4]OAMe(NHJ.OAMe(OEt)(NIiJ 
[1:2:5:4]. [75°].. Formed from the hyorazo- 

derivative and H^SO^ (Noelting a. Werner,*^ B. 
23^26^.}. Needles : si. soL water. . • 

^XY . 180AMYL - AMINE O.H„(OH).NHr 
(158°). S.G.4i *9265. Formed from amyleae 
chlornydrin (chiefly oonusting of *tri-methyl- 
ethylene chlorhydrin) and NH,Aq (Wqrtz, A* 
8u^l, 7, 89 *, Badziszewski a. Schramm, B. 17, 
B38). Oil, V. soL^ater. Alkaline in reaction. 
F|Oi forms some terpene.— B'gH^tCl« : orange 


PENTANE PHOSPHONIO AOU). 

Di-oxy-di-isoamyl hypophosphorout aeid* 
(C4l^.CH(Om)^O.OH. [lCo°]. Formed by 
heating isovaleric aldehyde with hypophosphor- 
ous acid in a current of CO, at 96° (Ville, BZ. 
[3] 2, 202 ; C. B. 109, 73). Globular masses of 
slender needles, v. si. sol. water. Gives ofl PH| 
and isovaleric aldehyde on heating.— EA' 8aq. — 
BaA'.^aq.— PbA'.^5aq: granules, v. si. sol. water. 
OXY-ISOAMYL-SCCCINIG ACID. Lact- 

one. hobutyl 

paraconic acid. [124°]. Formed by reducing, 
with sodium-amalgam, the isobutaconio acid 

[168“1 which is got 

by the action of boiling water on brominated 
isobutyl itaconio acid. ^ Prepared by heating 
valeric aldehyde with Ao^O and sodium succinate 
at 110° (Fittig, A. 255, 97; 2.56, 103).° Thin 
needles (from water). Boiling baryta-water 
yields C^Hj^BaOj whence C^nAgP^.— CaA',2aq. 
— BaA'j 3aq. — ZnA', l^aq. — AgA'. 

Ethyl ether EtA'. [17°]. ^93°). 
OXY-ANGELIC ACID. Ethyl derivative 
CH,.C(OEt):CMe.CO;E. [188°]. Formed by 
heating chforotiglio acid lyith NaOEt at 180°> 
160° (Friedrich, A. 219, 367). Prisms. 
Oxy.gngeUo acid 

CH,.CH:CH.CH(OH).CO*H. formed by saponir 
l^g with HClAq the product of the union of 
liquid HCy and orotouio aldehyde (Lobiy de 
Druyn, Bl. [2] 42, 169).— BaA', ; crystalline. 
Oxy-angelio lactones v. Anoblico-la(«onx 8. 
OXY-ANTHEACENE v, Autubamol and 
Anthbol. 

Di-oxy-anthraoene 0,4Hg(OH)M OhryeoMol 
Formed by fusing anthracene ra)-diBu1pbonio 
acid with EOH (Liebermann, B. 12, 185). Yellow 
needles. Gives a bluish-green oolouration with 
fieCl, or bromine. 

, 4cetylderivaHv$[XH'^ ^esdl% 
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.01^j-«]it3iraeettt 0,4B^(0H)|. FlavoL [e. 
t7<P]. Fonned by fusing anthracene (a)-di8iil- 
phonio acid with EOH at a high temperatore 
(Sehhler, B. 15, 1808). Fellow oiyetalline 
powder, ▼. boI. idiiohol and ether with bine 
flaorascenoe. Its alkaline solution exhibits in* 
tense green fluorescence. 

Acetyl derivative O^Hgl 
Dimethyl ether 0,4H,(0Et] 

(8)-Di.oxy-anthraceiie ^ 

C,H,(0H):CA:C4H,^0H). Bufoh Gof by 
fusing anthracene (/3)-disulphonio acid with ninvrx 

KOH (Liebermann a. Boeck, B. #11, 1616).ic.H,(OH)<'SiT 
Needles, ▼. sol. alcohol with blue fluorescence. T CH 


[.(OAc)^ [a56«]. 
Jt)r [2^1^ 


It^ alkaline solution is yellow. 

' Di-acetyl derivative [198^. Colourless 
leaflets. Yields anthrarufin on oxidation. 
Di-heneoyl derivative [263°]. ^Needles. 
Isomerides u. Oxanthbamol *and Oxr* 

ANTHBANOL. 

m.OXY.AirrilEACOTrMAJttH OiAO* Le. 
gH.CO.Q 

^O.Q.O :gH . [325°]. Formed 

^A<sC 0.4) . CH:0(0H) 
from s-di-oxy-benzoic acid, cinnamic acid,' and 
HjSO, at 60° (Von Kostar^cki, B. 20. 3142). 
Yellow needles, sol. HOAc. 

Acetyl derivative [255°]. Needles. 
Di-oxy-anthracoumarin 

gH.CO.Q 

nrr^O .Q .0 :gfOH). Styrogallol Formed 
^•“*\C0.0 .CHiCfOH) 
by heating a mixture of cinnamic acid, gallic 
acid, and H^SO^ (Jacobson a. Julius, B. 20, 2688; 
Von Kostanecki, B. 20, 3143). Minute yeUow 
needles (from alcohol) , not melted at 350°. 
Di-acetyl derivative [260°]. Needles. 
(a).OXY.ANTHBANOL 

OJB[,<^^2)>0;a,OH. Formed 

by boiling oxy-anthraquinone (1 pt.), ainc-dust 
(2 pts.), and NH^Aq (8 pts.) with water (5 pts.) ! 
(Liebermann a. Simon, A, 212, 28). Slender * 
needles (from dilute alcohol) . Yields a di-acetyl 
derivative [166°]. 

Oxy-anthranol dihydride 

jp g quinizarin with HIAq (Liebermann a. Giesel, 
A. 912, 16). Plates (from alcohol). Its solu- 
tions fluoresce greenish-yellow. Yields o-oxy- 
anthraquinone on oxidation. FeCl, colours its 
alcoholic solution green. Ethylamine forms 
0,.H,.(OH)(NHEt) [172°].— KOuHnOa: yellow 
needles. — ^Ba(Oi4H,|0^^ (dried at 100 ). 
PbC H 0 

Acetyl derivative C,4H„Ao02. [1|8°]. 

(^O-Oxy-aathrBnol v. 


OA(OH)<gg*^>OA( 0 ^. Dtoeyitaan. 

thra^vic add, [above 830°]. Got in like 
manner from isoanthrafla^O acid (HOmer a. 
Schwarzer, B. li^, 1040). Golden needles. It« 
alkaline solution fluoresces greenish-blue. 
Di-acmtyl derivative 

O.N.(OAr)<°®^OA(<^Ao), [ifsT. WWt. 

needles, insol. alkalis. 

Bi-oxy-anthranol 

Formed by 

h<a.ting anthraflavic acid with HOAc and tin, 
and slwly adding HClAq (Liebermann, B. 21, 
445). Ncfe'dles. Yields a tri-acetyl derivative 
[165°] which fluoresces blue in alcoholic solution* 
Tri-oxy-anthranol 

OA{OH)<^^®)>0^(OH)r Formed in 

like manner from flavopurpurin J^.). YelloTS 
needles. Its alkaline solution exhibits greenish 
fluorescence. It yields a tetra-acetyl derivative 
[105°]. 

Trt-oxy.»ntlmmol 

* AnthragalanthranoV Formed in like manner • 
from anthragallol (L.). Yellowish needles. 
Yields a tetra-acetyl derivative [206°]. 

Tri-oxy anthranol. Tetra-acetyl deriva* 


Hve [219°]. 

Formed by boiling hystazarin (1 pt.) with NaOAo 
(li pts.), Ac^O (12 pts.), and zinc-dust (8 pts.) 
(Schoeller, B. 22, 683). Oolonrless crystals (from 
alcohol). 

Tri-oxy-anthranol. Tetra-acetyl deriva* 
«imC.H,(OAo)<::^|®^^>OA(OAo). Two iso- 

meric compounds of this constitution [274°] and 
[c. 240°] are formed from anthraflavic acid, 
NaOAc, Ac.p, and zinc-dust (L.). 

Tri-oxy-anthranol C, ,H,(OH)4. * Anthravwr* 
puranthranoL* Formed by reduction of anmra* 
purpurin with HOAc, tin, and HClAq (Lieber- 
mann, B. 21, 443). Minute leather-yeUow needles. 
Yields a tetra-acetyl derivative [167**]. 
Tetra-oxy-anthranol 

C^4<^|Qgj>O.H(OH),. 2W-o»y-aconfAmnoA 

Formed by atmosp|ieric oxidation of an alkaline 
solution of ' anthragala^^thranol * (L.). Violet 
crystals. /J'he penta-aoetyl derivative [203°] is 
funned by reducing anthragallol with NaOAc, 
AOj,0, and zinc-dust (Liebermann, B. 21, 1172). 
Tetra-oxy-anthrandl. Penta-acetyl as- 


^ter* In solution it is slowly oxidised in the 
air to allsarin. The alkaline solution is greenish- 

itrivattvt n 881 . 
nAWti Ua« fl9on8().Ae« ip Bolntioib 


C.H.(OAo)<gjgfjl>O.H,(OAo), 

. . Jt TTi-V A ^ k ^ 


rivative 

[24^. Formed from flayopuiT)urin,HOAo, Ac,Q, 
and zinc-dust. When the operation is protracted 


oA<gg®’>'w<>=^ 

V. B. 14, 1269). Yellow crystals, sL sol. flb.). Yellowish crystajp, sol. alcohol, with blua 

t-A* — /* tm AviiiiflAii in ihA fluorescence. • 

OXYi^THBAQTTINONES. Oxyanthraouin- 
ones having two hydroxyls jp the potition 
occupied by them in idizarin possess tinctorial 
properties j^iqbennann a. Wense,^. 20, 86‘J)* 
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Erythro • oxyanthraqninona OiAO, ii. 

OAC^aoiS'cH- Mo»-w-2a4. [19n' 

Famiation,—!. By fusing o-bromo-anthra- 
qninone ivith KOH at f50° (Pechmann, J3. 13, 
3127).— 2. Together with its itomeride by heat- 
ing phenol with phthalio anhydride and H^SO^ 
(Baeyer a. Caro, B. 7, 968).— 8. By the action of 
nitrous acid in o-amidt^-anthraquinone (Boemer, 
B. 16, 1793).— 4. By passing nitrous acid gas 
into an alcoholic solution of di-amido-anthra- 
quinone or (jB)-oxy-amido-anthraquinone (Von 
Perger, J, pr. [2] 18, 148). — 6. Together with 
three isomeric di-oxy-anthraquinones, by heat- 
ing a mixture of benzoic acid (120 grms.) ajd 
m-oxy-benzoio acid (60 grms.) with 120P grms. 
of HjSO, and 120 grms. of water for tO hours at 
180®-200° (Liebermann a. Eostanecki, B, 19, 
^29).— 6. By oxidation of oxy-anthranol di- 
bydride (Liebermann, A, 212, 20). 

Properties. — Orango feathery needles (from 
Moohol), in^ol. water, sol. other and benzene. 
Yields alizarib on fusion with EOH. Insol. cold 
baryta-water, but boiling baryta fields a violet 
8^^ Insol. NHjAq, sol. HOAo. Its ethereal 
solution (Shaken with baryta- water forms a violet 
pp., while the isomeric oxyanthraquinone gives 
« a red solution. EOHAq dissolves it with diffi- 
culty, forming a brown solution. May be sub- 
limed at 140° in a current of gas. 

Acetyl derivative C,4H7Ac03P76°-179°]. 

Oiy-antliraqninon. OAC^otcHlcH®! 
[302°]. 

Formation, — 1. A by-product in the pre- 
paration of alizarin by fusing anthraquinone 
Bulphonio acid with KOH or KaOH (Liebermann, 
B. 4, 108; 6, 868; A. ICO, 141; Simon, B. 14, 
464). Occurs also in the product of the dry dis- 
tillation of sodium anthraquinone sulphonato 
(A. G. a. W. H. Perkin, C. J. 47, 680).— 2. Ob- 
tained also from m-bromo-anthraquinone by 
careful potash fusion (Graebe a. Liebermann, il. 
212, 25; Suppl. 7, 290).— 3. By the action of 
nitrons acid on m-amido-anthraquinone. 

Properties. — Yellow needles (by sublimation), 
fieadily soluj^le in«,excess of baryta-v ater. Its 
alkaline solution is reddish-brown. Potash- 
fusion yields alizarin. HIAq reduces it to an- 
throl and anthracene hexahydride. Sol, NH..Aq, 
formiqg a reddish-yellow liquid. — Ba(C„H,0,)j. 
- Ba{C„H,0,)j aq. ,, 

Acetyl derivative [158°]. Small needles. 
Formed by acetylation and also byy^xlUation of 
the acetyl derivative of anthrol. 

Ethyl ether 0,4H,a(OEt). [136°]. SoL 
alcohol. Very difficult to saponify (Liebermann 
a. Hagen, B. 16, 1798). 

Bl-oxy-an^hraqulnone * 

240. [290°]. S. '034 at 100° (Plessy a. So6utz-< 
mber^er, 0, B. 43, 167). Occurs in« madder, 
tne root of Bubia tinctorial which contains its 
glucoside (ruberythrio acid), and •the 

glucosides of purpurin, purpurin calrboxylic acid, 
purpuroxantl^, and purpuloxanthin carboxyhc 
acid (Bobiquet a. Colin, A. Ch. [2] 84, 225; 
Bunge, J, pr. 6, 362 ; Schunck, A. 66, 174, 201 ; 
81, 886 ; 87, 844 ; P. Af. [4] 6, 410, 496 ; 12, 200, 
270 ; /. pr, 69, 465 ; Boohleder, A, 80, 821 ; 82, 


90B ; DelnM, .4. 66, 8S1 1 a. Straoker, A. 
76, 1; Wartha, B. 8, 646, 678; WiUigk, A. 6S, 
889; Bosenstiehl, A, Ch, [(^ 18, 285; C. B. 
88, 11^4 ; Wurtz, 0, B, 96, 465 ; Liebermann, B. 
20, 2241 ; Bergami, B. 20, 2947). 

Formation, — 1. By fusing di-bromo-anthra« 
quinone with potash (Graebe a. Liebermann, Bl 
[2] 11, 616; A, Suppl. 7, 800).— 2, By fusing 
anthra^uihone sulphonio acid with potash (Per- 
kin, 0. J, 23, 133 ; B. 9, 281). The yield may 
be in^roved by addition ofcKClOa. — 3. By heat- 
ing pyrocateohin with phthalic anhydride and 
H,S 04 at 140° (Baeyer a. Caro, B. 7, 972). 

Purification. —1. By repeated solution in 
NaOHAq and ppn. by CO.^ ; the pp. being de- 
composed by HOI (Liebermann a. Troschke, B. 
8, 379).- 2. Crude commercial alizarin, a mix- 
ture of alizarin, flavo -purpurin, and isopur- 
purin, is fractionally sublimed when the alizarin 
comes over from 100° to 160°, and a mixture of 
flavo-purpurin and isopnrpurin from 160° to 
1*^0° ; the crystals ^f these two bodies can be 
distinguished in the Bublimato with a microscope 
rJind c^n be separated by means of benzene, in 
which isopurpurin is only sli^tly s:)luble, but 
the ’ flavo-purpurin very soluble (Schunck a. 
K6mer, B. 13, 41). 

Properties.— Bed trimetric needles, t. sol. 
alcohol and ether. Sometimes crystallises in 
golden scales (containing 2aq (Schunck). Its 
soKitions in alkalis and alkaline carbonates are 
purple. BaClj and CaClj'^^ive purple pps. in 
these solutions. Alumina decolourises its alco- 
holic solution forming a red lake. Salts of Mg, 
Fe, Cu, and Ag give purple pps. in the am- 
moniacal solution. 

Beactions.—l. Yields phthalio acid on oxida- 
tion with HNOj. — 2. Distillation with zinc-dust 
yields anthracene (G. a. L.).— 3. Zinc-dust and 
ammonia reduce it to di-oxy-anthranol. — 4. 
Aqueous ammonia at 200° gives oxy-amido- 
anthraquinone, di-amido-anthraquinone, and 
other bodies (Von Perger, J.pr.{jf£] 18, 129). 

Salt3.-CaA"aq.— BaA"aq (dried at 100°). 
— PbA": violet-brown pp. 

Di-acetyl derivative [160°] (P.); [179°- 
183°] (Baeyer, B. 9, 1232). Pale-yellow crystals 
(Perkin, C. J. 26, 21). ' 

Methyl ether 0 , 4 Hp,,(OH)(OMe)f From 
alizarin, EOH, and Mel (Schunck, 0. N. 27, 
171). 

Di-ethyl ether 0,4HaOa(OEt)j. Got by 
heating alizarin with EEtSO, and JKOH at 170° 
(Habermann, M. 6, 228). Needles. 

Bromo-alizarin v. vol. i. p. 699. 

Chloro-alizarin v. yol,^ii. p. 102. 

Nitro-alisarin v. Nitbo-di-oxt-anthiulquin- 

ONB. - 

Amido-alizarin Fx-oxt-amido-antbbx- 

QT7INONX. 

Alizarin blue. 0 ),H,N 04 i,e, 

®»®*<!caa0{0H):0(0H).aN-‘0H- t270«]. 

Formed by heating (3)-nitro-alizarin (1 pt.)wiili 
glycerin (1 J pts.) and 11^804 (6 pts.) at 107°-200° 
(Prudhomme, Bl. [2] 28, 62 ; Auerbach, 0* /. 
36, 799; Graebe, A. 201, 838; B. 12, 1416). 
Brown needles. Alkalis form a blu^ solution, 
but excess of alkali throws it down again, 
Dyes chromium acetate mordant blue. Ylelda 
0,rH,NO,(OH)NH, [266°]. Gives anthraquinol* 
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lu» when ilatillad ^th sine-dast.— B'HOL— 
B'HOAo.— B'0,H,(N0j,0H. [246®].— 
B8^0,4H,N04 ^aq : greenish-bloe pp. 

lii-acetyl deriva.Hvt 0„H,Ao,04. [?26®]. 
Di-bemoyl derivative [244®]. 
Al^ito-Wue S 0„Bt„K04(S0,Na)r Pro- 
pared by diBsolving alizarin-blue in a cold con- 
centrated solution of NaHSO, (Brunck a. Graebe, 
B, 15 f 1783). Beddish-brown crystallin^pciiKrder. 
y. boL water, si. sol. 96 p.o. of alcohol. At 60° 
it begins to deoompos^into its constituents.* 
Isoalixarin occurs in madder tW has been 
heated with HOlAq or dilute H2SO4 (Bochleder, 
B, 3, 292). Its alkaline solutions are olood-red, 
and it forms a red solution with baryta-water. 
It does not dye mordants. 
p-Di-oxy-anthraquinone 

‘[ms®]. 

Formed by heating hydroquinone or p-chloro- 
phenol with H^SOf and phthalic anhydride at 
140"^ (Grimm, B, 6, 606). Bed needles 
alcohol). Its alkaline solutions are blue, 
anthracene on distillation with zinc-dusk 
ethereal solttion shows greenish-yellow nuor- 
escence. Baryta gives a bluish- violet lake. Oxi- 
dised by MnOg and H2SO4 aff> 140° to purpurin 
(Baeyer a. Oaro, B. 8, 152). 

Beoctionsa — 1. HI (S.G. 1*7) and a little red 
>C(OH)v 

P give a dihydride, I ^04Ha(0H)*, 

which forms golden plates or needles (from alco- 
hol). It forms with KaOH a yellow solution, 
turned blue by air. SnOlj and HCl also reduce 
quinizarin to this dihydride (Liebermann, A, 
212, 11).— 2. A longer treatment with HI forms 
hydroquinizarol, CjqHuOj,. It forma orange 
needles (from alcohol). This body is probably 

Cono. Ill (S.G. 

1*9) and red P after an hour’s boiling reduce 
quinizarin to oxy^anthranol dihydride (q, v.). 
Di^acetyl derivative [200°]. Prisms. 
Ethyl ether C,4H403(0H)(0Et). [151°]. 
Di-ethyl ether CuH40,(OEt)j. [177°]. 
Tellow needles (Liebermann, B. 21, 1168). 
Yit-Di-oxy-anthraquinone 

°*®^<CaO.CH^C(OH)- P^rpuroxanthin. 
Xanthopurjaurin. [265°]. Occurs, together 
with its carboxylic acid, in madder (Schiitzen- 
ber^er, Bl. 4, 1^. May be got by reducing pur- 
purm with HlAq or with SnGl, and NaOH. 
Formed also by dissolving P in a hot alkaline 
solution of purpurin (l^psenstiehl, 0. R, 79, 
764) ; by the action of nitrous acid on piirpur- 
amide (di-oxy-amido-anthraquinone) (Li^ber- 
mann a. Fischer, B. 8p974) ; and, together with 
anthrachrysone, by heating a mixture of s-di- 
oxy-benzoio acid (1 pt.), benzoic acid (6 pts.), 
and H,S04 at 106°-110° (Noah, B. 19, 382). 

, Prqpsf^iss.— Yellow needles, sol. alcohol, 
HOlAc, and benzene, insol. water. May be sub- 
limed. Its alkaline solution is red. Its barium 
salt is easily soluble. Gives purpurin on fusion 
with EOH. Nitric acid oxidises it to phthalic 
acid. Beduced bv HI and P to a dihydride, 
which dyes alumma mordants like quercitron 
A. Oh. [6] 18, 224 ; 0. B. 79, 764). 
xithiicene on distillation with sin^ust. 
Ton,UL 


CrO, 


■ € 

NH|Aq at 160° yields brown needles of 
Oi4HgOg(OH)(NHJ ^iebermanr, A. 183, 217). 

Acetyl derivative [184®1. 

Dimethyl ether.o [180°J (Plath, B. 9, 
1204). g 

Di-ethyl ether 0,4HA(0Et)^ [170°]. 

(B. 1, 4'Vl)i-oxy-aiithryqiiinone 

gH:OH — C.CO.C.C(OH):Q’:i je 

CH:C(0H>.C.CO.C.CH--CH-« 

[280°]. Formed in small quantity (2g.), to- 
gether with anthraflavio acid (30 g.) and w»- 

* benzdioxyanthraquinone * (6 g.), by the action 
6f H,S04 on W'Oxy-benzoic acid (100 g.) 
(Sctiunck a. Rdmer, B. 11, 1176, 1616). Formed 
also by potash-fusion from anthraquinone (p)* 
disulphonio' jcid (Liebermann a. Dehnst, B. 12, 
1287), and by the action of nitrous acid on the 
di-amido-anthraquinone. Obtained by reduction^ 
of di-nitro-anthraquinone [above 300^1 (Bdmer, 

B. 16, 369). 

Properties. — Yellojr tables, insol. water, sL , 
sol. alcohol, HO Ac, ether, and CS2,'‘'/.*8ol. benz- 
ene. Forms exyanthiarufin on fusion with 
KOH. Almost insol. baryta-water, Na-^CO,, anj’# 
NH,Aq, sol. EOHAq. Its solution in .SO *iB 
cherry :ed with scarlet fluorescence. Its Ca and 
Ba salts are crimson and insoluble. 

Acetyl derivative 0,4H40.^(0Ac).^. ^ 

Got by oxidising (i8) di-oxy-anthracene wit) 
in HOAc. fellow needles. 

Di-oxy-anthraquinone C^HgO,. Anthraflavio 
acid, [above 830°]. S. (96 p.o. alcohol) 1'18 at 
10° (Rosenstiehl, Bl. [2] 29, 401, 434). A by- 
product in the preparation of alizarin, being 
formed by fusing anthraquinone (a)-disulphonio 
acid with KOH (Schunck, B. 4, 360; 8, 1628 ; 9, 
379, 679 ; Perkin, C. J. 24, 1109 ; 26, 19 ; 29, 
861). Formed also from 97t-oxy-benzoic acid 
and ^L^SO, {v. supra). Radiating yellow needles 
(from alcohol), insol. ether and benzene, si. sol. 
HOAc. Its solution in II,S04 is yellow. Its 
solution in alkalis is yellowish-red. Its Ba and 
Oa salts are si. sol. water. It does not dye mor- 
danted cotton. Potash-fusion forms flavopur- 
purin. Distillation with zinc-dust forms anthra- 
cene. Boiling with zino-dust and NH^Aq forms 
0,4 H,jO„ whence 0,4H7(OAo), [166°] (Lieber- 
mann, B. 21, 446). 

Salts.~Na2''6aq: si. sol. water. — BaA"a;aq: 
reddish-brown needles. > • 

Di-aeetyl defivatAve 0)4HgO,(OAc)^ 
[229°]. . • 

Di-benA*\yl derivative 0,4Hg02(0Bz)2. 
[275°]. 

Di-methyl ether PuHgO,,(OMe)^ [248°]. 

Di-ethyl ether [232°]. Yellow needles. 

Di-oxy-anthraquinone C^HgO,. [above 830°]. 
Isoanthrajlavtc acid. Occurs in ormle commer- 
cial iflizarin, being fonqed by fusing anthra- 
quinoim (jSi-disulphonic acid with potash 
Pohunok a. R6mer,B. 9,379 ; 16, 1041 ; Perkin, 

C. J. 90, 861). Yellow needles (containin^q),, 
almost insol. benzene and ether, sl.^ sol. HOAc 
and alcohol. It dissolves in cold bar^a-water 
and in EOH^ fwith dark^red colour. Does wA 
poBdess tinctorial properties. Its solution in 
H,S04 is re*^. Yields anthrapurpurin on fusion 
with EOH.— BaA^'xaq : red needlns»T. sol. Aq. 

• Di-aeetyl derivative [ 0 . 195 °]. Oryetiw 
, Dimethyl ether [IW}. I«Uo|[ «^es. 
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(B, 1) 1' or 30-l>i*oxy«anthraqiiinoiio 
C,H,(OH):0,O,:0AOHi OhrysaUn. QM®]. 
Formed by elixninatii^ amidogen from di-oiy- 
tetra<amido-anthraqmi^on6 (hydroohrysf^mide) 
(Liebermann a. Diesel, B. 8), 1048 ; 9| 829i A» 
183, 184). Formed also by fusing anthraqninone 
X'disulpnonio acid with potash (Liebermann a. 
Dehnst, B. 12, 1287). Golden lamina or reddish- 
brown neeiOUes; m." sol. alcohol and HOAo. 
Insol. cold NHsAq" and Na^CO^Aq. lie solution 
in EUHAq is yellowish-red, and that in H.^S04 
is red. Potash-fusion yields oxyohrysazin, and 
0- and m- oxy-benzoic acid. Yields anthracene 
when distilled with red-hot zinc-dust. Baryta- 
ahd lime- water give red pps. Does not dye mor- 
danted cotton. 

Di-acetyl derivative [232^. Prepamd 
.^,by oxidising di-acetyl-ohryaazol C,4H4(OAo)2 with 
CrO, (Liebermaim, B. 12, 186). 

Di-oxy-anthraquisiene Isochrys- 

OMin. [176°-180®].^ Formed, together with m- 
‘ benzdiox^f nthraquinone,^ by the action of 
nitrous acid and alcohol on the^ dye 
^ot from o-di-nitro-anthraquinone and 
(LifscMtz, B. 17, 897). Deep-red needles (from 
alcohol) ; readily sublimed. Its solutions in 
NHiAq and EOHAq are violet-red that in 
H2SO4 is reddish-yellow. Its Ba salt is insoluble. 
It does not dye mordants. 

Di-aeetyl derivative [160®-165®J. 
Needles. ' 

Di-oxy-anthraqoinone 0,4H804. *m-Benedi- 
oxyanthraquinone,* [293®]. A product of the 
action of HaSOi on w-oxy-benzoio acid (Schunck 
a. B5mer, B. 11, 969). Formed also as above. 
Yellow needles, insol. water and OSj, sol. alcohol, 
HOAc, ether, and benzene. Its alkaline ^solu- 
tion is yellow. Gives purpurin by potash-fusion. 
Its solution in 11^804 is brownish-yellow. When 
freshly ppd. it dissolves in hot baryta-water, and 
on coolmg the Ba salt separates in red needles, 
which, after drying, are insoluble. Has no tinc- 
torial power. 

Di-acetyl derivative [199®]. Needles. 

Dl-oxy-anthraquinone 0,4 Hh 04. Frangulic 
acid. [244®]. Obtained, together ^ith glucose, 
by hy^olysing frangulin which occurs in the 
bark of Bhamnus Frangula (Faust, A. 165, 229). 
Orange needles (containing l^aq), si. sol. hot 
water, m. sol. alcohol. Its solution in EOHAq 
is cherry-red. Its ar^monjacal solution gives a 
red pp. with BaCl^. ^Distillation ove^ zinc-dust 
gives anthracene. 

Di-acetyl derivative [184^. Prisms. 

Di-oxy-anthraquinon# 

‘’A<g8;o:CH;c|oi) • pan 

Formed by heating pyrooateohin (6 g.) with 
phthalio anhydride (6'8 g.) and H^O. (to g.) at 
146® for 6 hours (Liebermann a. Schdlle^, B. 21, 
2503 ; 22, 663). Orange-yellow needles (frdm 
acetone), almost insol. benzene, v. sl.«ol.hlcohol, 
e^er, and HOAc. Its solution in EOHAq is 
blue; that in NH,Aq is violet; and that in 
£L,SO. blood-red. The Ba salt*is blue, the Oa 
salt violet and insol. water. It mordants 
slightly. Yields anthracene on distillation with 
linc-dnst. it 

Di-acefyl derivaiive [207*3 . Needle?. 
mkyl^vtUr [ 234 ^ 


l.efhyl eiAerO.AO,(Om)L 0160^-168®]. 
hystasaxin, EOH, and Btl. Y^low 


140^. Yellow needles, for^ding a crimson soln 
tion m alkalis. 

Di-ethy 
From 
needles. 

Eleven di-oxy-anthraquinones have been 
described, but ten only are indicated by theory. 

Tri-oxy-anthraquinone 

t263»]. 

Occurs in madder-root, probably as gluooside 
(Colin a. Bobiquet, A. Ch. [2] 84, 244 ; ^ulthier 
de Claubry a. Fersoz, A. Oh, [2] 48, 69 ; 51, 110 ; 
Bunge, A. Ch. [2] 68, 282; Schiel, A. 60, 74; 
Debus, if. 66, 851; 86, 117; Wolff a. Strecker, 

A. 76, 1 ; Bochleder, A. 80, 821 ; 82,206 ; Sten- 
house, Pr. 12, 683; 18, 146; Schtttzenberger, 
/. 1864;^ 542 ; Bl. [2] 4, 12). Formed by the action 
of MnO, S^d H;j 804 at 160° on alizarin /De La- 
lande, 0. B. 79, 669) and on quinizarin (Baeyer 

а. Caro, B. 8,, 162) ; and also by heating tri- 
bromo-anthraquidone with H!jS04 at 200® ®iehl, 

B. 11, 184). It may be separated from alizarin 
by repeatedly dissolving in boiling alum solution 
and PPg> by acid. Orange prisms dbntaining aq 
(from dilate alcohol) or dark-red anhydrous 
needles (from absolute alcohol). May be sub- 
limed. SI. sol. boiling water, forming a yellow 
liquid. Its et*'ereai solution is yellow and shows 
two absorption bands (Stokes, 0. J. 12, 220; 
Vogel, B. 9, 1641). Its solution in H,iS04 is rose- 
red and shows three absorption bands. Aqueous 
KOH, Na^COj, and NH, yield purple-red solu- 
tions. Almost insol. alcoholic potash. Baryta- 
water forms an insoluble purple lake. Its alka- 
line solution is oxidised in daylight by the air 
becoming yellow (unlike alizarin) the product 
containing phthalic acid (Schunck a. Bdmer, O.J. 
31, 666; Dralle, B. 17, 870). Boiling alum 
forms a pink solution with yellow fluorescence. 
Lead acetate gives in an alcoholic solution a dark- 
crimson pp., soluble in excess, forming a crim- 
son liquid wiUi three absorption bands (the load 
compound of alizarin is insol. alcoholic lea4 
acetate). Dyes cotton, mordanted with alumina, 
red. 

Reactione. — 1. Yields anthracene on heating 
with 8inc-dust.-~2, Forms some quinizarin when 
heated In sealed tubes at 300®.— 3. Phosphorus 
and NaOHAq reduce it to purpuroxanthin. — 
4. Nitric add oxidises it to phthalio acid.— 

б. Aqueous ammonia forms brown purpuiamide 
0,4H,0,(NH,)(0H),. 

Acetyl derivative 0,4HiOa(OAc),. [198®] 
(L ) ; [200®] (S. a. B.). Yellow needles. 

Ethyl ether 0,4K40y(0Et)g. Bed crystals. 

T^-oxy-anthraquinone 0,4H^On(OH)a* An- 
thrapufpurin. IsopurptkHn. [above 830®]. A 
by-product in the preparation of artificial ali- 
zarin, being formed by fusing anthraquinone 
(/3)-di8alpbonio with potash (Perkin, Q. J. 25, 
659 ; 26, 425 ; 29, 851 ; Caro, B. 9, 682). Formed, 
also by potash-fusion from isoanthraflavio iold, 
from m-benzdioxyanthraquinone (Schunck a* 
Bfimer, B. 9, 679 ; 1 1, 972), and from (o)-di-bromo- 
^nthraquinone (Perkin, C. J. 87, 657). Otange 
needles (from alcohol), v. sol. hot al<&ohol, si. sol. 
hot water and ether. Cone. forms a red 
eolation ; potash, NH^q, and Na^^tfAq give a 
vioiot tolulioB. <&L aol. hot haryta-vatWt forming 
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a Tioisf soicrwon. Atooiiolie lead acetate giTes a 
purple pp., 8ol. excess. It colours mordants. 

^ BMolions.^l. Nitrio add gives no phthalic 
aoid.-~2. Aqueous ammoni-a at 100° formn au 
unstable blue dye, de<s)mposed by HOI or KOH 
with regeneration of anthrapurpurin. — 8. Aqueous 
ammonia at 170° forms anthrapurpuramide 
0 i,H 402(0 H),j(NHj) which does not dye mor- 
dimts (Perkin, G. J. 33, 216). * • 

Tri-acetyl derivative [222°]. Yellow 
scales. • 

Tri-bensoyl [185°]. Crystals. 

Mono-ethyl ether 0nH50a(0fi[)a(0Et). 
[265°]. OrangG-red needles (Liebormann a. 
Jellinek, H. 21, 1170). 

Di-ethyl ethers 0,4Hs0^(0H)(0Et)2. 
[162°] and [170°]. Yellow needles (L. a-sT.). 

Trl-oxy-anthraquinone OhH^Oj. Vlavopur- 
purin, [above 330°]. Formed by potash fusion 
from anthraOavio acid and from anthraquinone 
(a)-di8ulphonio aoi^. Purified*by means of its 
lead salt (S. a. B. ; G. ; Liebermann, B. 21, 441, 
2524). Golden needles (from alcohol), v. ^ol. 
cold alcohol.^ Its solution in cone. H^S04i8red; 
that in KOHAq is purple, becoming red on 
dilution. SI. sol. baryta-watd(. forming a red 
solution. Its solution in NHjAq and Na,;GO;,Aq 
is yellowish-red. Alcoholic lead ?.cetate forms 
a reddish-brown pp., v. si. sol. excess. On heat- 
ing with phenyl cyanate at about 160° it forms 
Ci,HP;,(O.CO.NHPh).4 crystallising in yellowish 
plates (Tesmer, B. 18, 2610). 

Di-acetyl derivative [238°]. Golden 
plates. 

Tri-acetyl derivative [196°]. Yellow 
needles. 

Di-beneoyl derivative [210°]. Needles. 

Ethyl ether 0,4H40a(0H),(0Et). V. soL 
ether. 

Di-ethyl ether [209°]. Needles. 

Tri-oxv - anthraquinone 

®«®'*<CO;G;CH^cioHr PW] 

(Cahn, B. 19, 2335), Formed by heating a mix- 
ture of benzoic acid, gallic acid, and H3SO4 at 
70° (Seuberlioh, B. 10, 38). Formed also from 
pyrogallol, phthalic anhydride, and H2SO4, 
Orange neMles (by sublimation), nearly insol. 
water. Its alkaline solution is green. Dilute 
HNO, forms phthalic acid. Distillation over 
zinc-dust gives anthracene. Dyes alumina 
mordants browi^ Alcoholic lead acetate ppts. 
violet-brown 0,4HjO.Pb.40Ao. Boiling alcoholic 
NH, forms anthrugallolamide 0,4H.0.4(NHy (OH), 
crystallising in black neciUes with green reflex. 
HCl and HOAo form 0|4Hi«0« whence 0|4H,Ao404 
[2860] (L.). 

Trx-acetyl derUfative [178°]. Needles. 

Ethyl ether 0,4HA(OH),OEt. [176°]. 
From the K salt and EtI at 80°. The Pb salt 
and Etl at 220° yields an isomeride [245°]. 

• Di- ethyl ether Formed from the 

K tfslt (L. a. J.). The Pb salt yields an isomeride 
[198°]. 

Tri-oxy-anthraquinone Oxychrys- 

aein. Formed by potash-fusion from chrysazii^ 
and from an^ihraquinone p and x disulphonic 
acids (Liebermann, A. 183, 191 ; 12, 1289). Pro- 
baMy identical 'with oxvanthrarufin. Bed needlea 
(fMn alcohol). Its alkaline solutions are blue. 


Baryta-water gives a blue insoluble pp. Dyes 
mordants. 

Tri-acetyl derivaiive [108®]. YiAlow 

needles. 

Tri-oxy-anthra^uinone 

C«H3(0H):0,0j,:C<,H,(0H),. Oxycmthramfiih 
Prepared by fusing anthrarufin with KOH (Lie- 
bermann a.l5oeck, B. 11, 3617). Bed needles 
(by sublimation). Its alkaline qplutionk atehlue. 
Dyes mordants like alizarin. 

Tetra-oxy-anthraquinone 0,,H.O, tA 
<?(OH):CH.g.CO.C.CH=Q(OH) , 

(JEI:0(0H).C.C0.C.CpH):CH * 

one. Mol. w. 272. Formed by heating s-di-oxy« 
benzoic acid alone or with H.,S04 (Barth a. Sen* 
hofor, 4.0164. 109 ; Noah, B. 19, 764). Silky 
needles (containing 2aq), not melted at 360°. V. 
sol. alcohol, v. si. sol. water and ether. Yields 
anthracene on distilling with zinc-dust, its 
solution in KOHAq is reddish - yellow. 
Ba(C,4H,OJ, liaq: red nedd’es, 

Tetra-acetyl d€^ivative[25^°^ Needlea. 

Tetra-oxy-anthraquinone C,4H30,. Oxyjmr- 
i arin. Formed by heating purpurin with KOH 
at 240° (Diehl, B. 11, 195). Brown nodules, nei^ 
melted at 290°. Almost insol. alcohOi. Its 
alkaline solution is brownish-red. Its acetyl 
derivative melts above 240°. 

Tetra-oxy-anthraquinone 
CH:C(OH).C.CO.C.C(OH):C(OH) ^ • 

CH:C(OH).C;.JO.C.CH-icH * 

[above 275^]. Obtained by heating its di-methyi 
ether with HOAo and HCl at 200°. Formed also 
by heating alizarin with H,S04 at 210° (Qraebe, 
B. 23, 3739). Long red needles, sol. HOAo, si 
sol. alcohol. Dyes mordants well. Its solution 
in H^O, is blue. The Ba and Ca salts are insol. 
water. Yields anthracene on distillation with 
zinc-dust. • 

Tetra-acetyl tZsriva five [201°]. Needles. 

Di-methyl ef Apl ^25°-230°]. Obtained 
by heating hemipio acid 0,H,(0Me),(C0,H)j 
[6:6:2;1] with hydroqiiinone and H-^SO* at 130° 
(Liebermann a. Wense, B. 20, 864; A. 240,298). 
Minute brownish-red plates. Forms a bluish- 
violet solution in alkalis and a blue solution in 
H,S04. Doesftot dye. Yields 0,4H^2(OMe)2(O Ac), 
[ 211 °]. 

Tetra-oxy-anthraquinone 0,4H,Q4. Bufi- 
opm. Formed by heating opianic acid with 
H,S04 at 180° (Liebermann a. Chojnaoki, B. 4, 
194 ; A. 162, 322). Yello>^sh-red needles, si. 
sol. boiling water, m. sol. h^t alcohol. Its soliP- 
tion i‘i KOHAq’ is violet-red; that in NH^Aq is 
reddish-brown, and is ppd. by BaCL and CaOl,. 
Yields anthracene on di^illmg with zino-dust. 
Cone. HjS 04 gives a violet-red solution. Dyes 
alumina mordaqts brownish-red. — BaQitH.CL aq. 

Tetm-oxy-anthraquinone O^HgOg. (a)-6rp- 
anthragallol [above 350°] Formed, together 
tl^ (3) -isomeride and rufigallio add, by 
hating pyrogallol with m-oxy-benzoio aeid^d 
H2SO4 at 160° (Noah; Liebermann a. Eosla- 
necki. A, 240, 270). Golden needles (Irom aloo- 
hol) or red nepdles (from benzen^. Conn. 
H^SO^ forms 0 violet |oliition. KOHAq 
a green solution. Insol. baryta-watsr. Byoi 
mordants. 

Tetra-acetyl derivative 
o Tetra-oxy-anthraquinone C, ,H,0|. \0^Xkty- 
anthragaOd. [above 880°}. Fors^as above. 

XX 2 
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Bed needles (from aleohol), insol benseiLt. 
done. H,S 04 gives a brownish-yellow solutton. 
KOHAq forms a green solatlon. Dyes mor- 
dants. r c 

Tetra^acetyl deriva{iv6 [189^. 

Of the two oxjanthragallols one shonld have 
the hydroxyls in the position 1 , 2 , 8 , 2 ', and the 
other in 1.2,3, 4\ • 

Penta4>xy-anthraqninone 
<?(OH>tOH.C.CO:g.OH «g(OH) Kir 

CH;0(OH).O.CO.O.C(OH):C(OH)* Dy 

heating gallio acid with s-di-oxy-benzoio acid 
H-jSOf for 16 minutes at 166^ (Liebermann a. 
Noah, B. 19, 761 ; A. 240, 273). Small yellowish- 
^ plates (by sublimation), not melted at '360^. 
Y. boL hot alcohol, si. sol. ether, neojly insoL 
benzene and hot water. Its solutmn in KOHAq 
is green; that in H 2 SO 4 is brownish-red. Dyes 
mordant^ fabrics. 

Pinta^acetyl derivativ$ [229^. 
Needles. 

Hexa«.o: 

g(OH):C(d 

C(OH) « CH.O.CO.C.C(OH): 


ininoae oarboxylie aeld 

AUBorinearboxylU 


y-anthraquiiTjne 
T).c.co.g.cH « g(OH) 
[):C(OH)- 


Bufigallw 

Formed by heading gallio acid v^ith 
(Bobiquet, A. 19, 204; Wagner, 0. 0. 
1861, 47 ; L6we, J. pr. 107, 296 ; Jafi4, B. 8, 
694 ; Widman, B. 9,866 ; Klobulowski a. Nolting, 
jB. 8, 819; 9, 1256; 10, 880). Bed crystals 
(confining 2aq), v. si. sol. alcohol and ether. 
Its solution in cone. KOHAq is Hue, becoming 
violet-red on dilution. Cone. H^SOi forms a red 
solution. Baryta- water forms a blue insoluble 
salt Dyes fabrics, mordanted with alumina, 
brown ; ^th iron salts, black. 

JBeoctions.—l. Yields anthracene on heat- 
ing with sinc-dtist.-~2. Nitric acid givrs no 
phthalio acid. — 8. Boiling HIAq and P form 
minute needles of 0,4H,oO,. — 4. Potash-Fusion 
yields m-oxy-benzoio acid, 7 -oxy-i 8 ophthalic 
acid, and an anhydride of hcxa-oxy-diphenyl 
O^iHigO,, 4aq, crystallising in colourless needles 
(MaUn,A. 141, 846 ; Sebreder, M. 1, 432). 

Hexa-acetyl derivative. Needles. 

Chloro-acetyl derivative CigHgClO,, 
Needles. 

Tr thy V ether [196°]. OrtJnge needles. 

Tetra-methyl ether [c. 220°]. Needles. 

Tetra-ethyl ether [above 180°]. Bed 
needles. 

*Hexa^ethpl ether C„H 30 .^( 0 Et)g. [ 0 . 

140°]. Orange neeCles, sd. hot alcohol. 

‘ References. -Batuo-, Chloro-, ijnd Nitbo- 
OXTAHTHBAQUINONX and OxT-AB«nO-ANTHBAQUIK- 
ONE. 

OXT-AKTHBAamKOKE OABBOXTLIO 
A0n> C.H.<^>OA(OH)CO^. [280®]. Pre- 

pared by fusing anthraquinone carboiiylio acid 
with caustic (Hammerschlag, B. 11, 83). 
Orange needles (by sublimatio^.,. Yields 
phthalio acid on oxidation with HNOg. ^Its 
% salt is a blue pp. Its alkaline •soldtions are 
purple. < 

(sfpfAm)-Oxy-anthraquinoqe-oarboxylio acid 
[288°]. Formed by be^ng (erythro) -oxy-methyl- 
anthraquinone with ]^B 04 ; a portion of the 
quinone probably oxidising the methyl of the 
rest (Biruki>ff, B, 20, 2488). Long yellow 
needles. Y. soL boiling water. Heated to abeut 
970^ it lq<tes 00,, and ^ves {eryihro)^%j*m^n,- 


quinonn. The Ca and & ialii ate tpailiigly 
•olnble. 

Di-czy-4 

OA(OH),:i , . _ . 

acid. [806°]. Formed hv soda-fusion from the 
Bulphoi^o acid got hj Wting anthraquinone 
oarboxylio acid with HgS 04 (Hammerschlag, B, 
11, 86). Dull-red powder or red needles (by 
subkmktion), v. sol. aqueous NaOAo. Decom- 
posed by he&^ Into CO. and alizarin. Its alka- 
liile solutions are purpW Gives a red lake with 
alumina. Nitric acid oxidises it to trimellitio 
acid. — ^Bag(G,gHg 04 ),: blue pp. 

Bi-oxy .anthraquinone oarboxylio acid 
OigHgOg. Munjistin. Purpuroxan*hic acid, 
[231°]. Occurs in madder (Schunck a. B6mer, 
B. 10, 172 ; 0. J. 31, 666; 88, 422) and in mun- 
jeet 01 'East Indian madder (Stenhouse, Pr. 12, 
688; 18,06, 146). Golden scales (from HOAc), 
split up at 233° into CO^ and pu^uroxanthln. 
M. sol. boiling water and alcohol. Its alkaline 
solutions are red. Cono. HglSOg forms an orange 
solution. Dilute nitric acid oxidises it to 
ph|hftlio acid. Fuming HNO, gives a ^-nitro- 
derivative. Dyes fabrics, mordanted with alu- 
mina, orange; with iron mordants, brownish- 
red. Forms a ted insoluble Ba sidt. Yields 
purpurin when boiled for a long time with cono. 
KOHAq. Apimonia at 100° forms purpurin- 
amide. Br in HOAc forms di-bromo-purpurox- 
l^anthin [231°].. 

Tri-oxy-anthraqnino^e carboxylic acid 
OigHgO,. Purpurin carboxylic acid. Pseudo- 
purpurin. [220°]. Occurs in madder (Schiitzen- 
berger a. Schiffert, Bl. 4, 13 ; Bosenstiehl, 0. R. 
84, 561 ; Liebermann, B. 10, 1618). Bed plates, 
almost insol. water and alcohoL Split up by 
heat, or by boiling with water, potash, or alco- 
hol into COg and purpurin. Its Saline solution 
is orange-red. Does not dye mordanted fabrics 
unless the water is free from GaCO, (difference 
Bromine-water yielas bromo- 
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from purpurin). 
purpurin [276]. «. 

o-OXY-ANTHKAQUINONE 
ACID G,H 4 :GA'‘C,H,( 0 H)(S 04 H) [1;6;2:8 or 4]. 
Erythro-oxy-anikraqutnone sulpkonic add. 
Formed from o-an^do-anthraquinone sulphonic 
acid by the action ol: nitrous acid (LifschOtz, B. 17, 
900). Yellow plates, v. sol. water, ^ilcohol, and 
ether. Its alkaline solution is red. On fusion 
with potash it gives alizann.— AgA' : yellow 
needles. 

Anhydride O^HgOg^^^O. Grey 

needles, insol. water, alcohol, and ether, si. sol. 
HOAc. Bequires to j^e heated with alkalis before 
yielding the acid. 

rOxy-anthraquinone sulphonic acid. Formed 
by sulphonating erythf'o-oxy-anthraquinone at 
180°. Sol. water and alcohol, insol. ether. Its 
alkaline solution is reddish-yellow. Baryta gives 
a blood-red pp., crystallising from hot water. 
BaGlg gives a similar yellow pp. Lead acetate 
gives a yellowish-brown pp., sol. hot water- 
Gives neither alizarin nor purpurin on potash- 
fusion. 

m-Oxy-anthraqninohe sulphonic acid 
G„H.0,(0H)(S0,H). Formed by heating m-oxy- 
anthmquinone with HgSOg at 120° (Yon Peiger» 
18, 176). Oi^tale (from a1oohol)< m. 

Iti hlkhiine lolih 


insol. ether. 


sol 



Or¥-B£NZC!|fB. 


m 


tton to reddish-brotrn. Le4d acetate gives a 
brownlah*yeUow, and lime-water a brown, pi^ 
fields alizarin sulphonic acid on fusion ^with 
potash at 180».— BaOyH„SO. : orange crystals. 

When (a), or (i8)- anthraqulnone disulphomc 
acid is fused \rith moist potash, a mixture of an- 
thraquinone disulphonic acid, oxyanthraquinone 
sulphonic acid, andtri-oxy-anthraquinonai%got. 
The mono-Bulphonic acid is obtain^.i by stopping 
the fusion as soon as blue colour begin# to 
turn violet (Graebe a. Liebermann, A. 160, 139). 
According to Von Perger (J. pr. [2] 18, 168) it is 
doubtful whether the product is not a di-oxy- 
anthraquinone sulphonic acid. The acid pre- 
pared from (a)-anthraquinone disulphomc acid 
gives on fusion with potash anthraflavic acid and 
flavo-purpurin, and is therefore isomerip 
that from (/3). anthraqulnone disulphpnic acid, 
which gives isoanthraflavio acid and anthra- 
purpurin on potash-fusion. 

Dl-oxy-anthraquinone sulphonic acids 
0,,HA(OH)j,(SO^). Pure aUzarin heated with 
strong H,SO, at 120° forma at least three ^l- 
plionic acidse On adding water two sulphjmio 
acids dissolve and another remains on the filter 
as a brown mass. The latter ciissolves in alka- 
lis, forming a cherry-red liquid. It is 
soluble in water, but is slowly decomposed by boil- 
ing water, regenerating alizarin. Of the two sul- 
phonic acids which are readily soluble, the one 
that is formed in greaOSst quantity is the most 
soluble, and it is decomposed by potash-fusion 
at 200° without forming either alizarin or pur- 
purin. The other sulphonic acid is formed in 
very small quantity, but by potash-fusion it is 
oonverted at 140° into purporin, *he 
becoming crimson (Von Perger, pf* [2J ib| 
178) 

Di-oxy-anthraquinone sulphanio acid ^ 

O..HaO,(OH),SO,H. Quinizarin sulphome acu^. 
Formed in small quantity in the preparation of 
quinizarin from by^droquinone, 
dride, and H^SO^ (Liebermann, A. 212, 11). 
Its Na salt forms a deep-orange solution, turned 
deep-blue by alkalis. It does not dye mor- 

*“0XY.A2BIAIC ACID 0^,.(OH)(CO^)r 
Fowned by the action of NaOHAq upon 
_ the product of the action of Br and a little red 
P upon azelaJc acid (Bu]a^ a. 

Nodules (from water or ether).— B^ iaq. B. 
2*66 at 18 ®. — CaA'^liaq. S. *5? 

Zn V' 2aa S. •628 at 20®. — SrA" 1 Jaq. — 
MgA" 2^.— OdA" 2aq.-CuA' 1 Jaq.— Pbi" i aq, 

* — • 

OXY-AZO- compounds v, Azo- 
OXV-AZOPHEWIKB 0^«N,0. [W."]- 

Fonned by heating nitrteo-nt^ay dlphsnylaiJSine 
with aniline and aniUne '’Sisi ® 

water<bath (0. Fischer a. Hepp, B. 80, 2481, 
Kohler, B. 31, 910). Needles (from tol^e), 
jol. alooholio NaOH, insol. NaOHAq. Cone. 

A. 148i 68h or by 

line KMnO, Irw^off, J. ^91. 18, 

•84; Ha*ura a. OritoMior, M. 9, 947). Fl^ 
ai«u aleohol), insol. water and ether. With 
^viii loMheheaio ada redoce^hjr *>»• 


HOI to hehenie aeid. NaA': grains, si. soL 
water.- BaA',: insoluble pp. _ . 

Iso-di-oxy-behenic acid 0 . 4 ^ 4 x(OH). 0 ,. [W^• 
Formeoby oxidising brassio atid with alkaline 
KMnO^ (Griissner i^Hazura, If. 10, 197). Minute 
plates, insol. water and ligroin, v. soL hot alco- 
hol. • 

DI.OXY.BEHBNOLICACIDO,.iH^4. [91®]. 
Formed by oxidising behenolic (benolic) acid with 
faming HNO, (Haussknecht, A. 143, 46J. Yel- 
lowish scales (from alcohol). — AgA' : white pp. 
OXYBENZALDEHYDE v. Oxybbnzoxo aldi- ' 

^DB. 

CXYBEKZ AMIDE v. Amide of OxtbbmzoiH 


Aon> 
o 


j-OX^-BENZAMIDINE. Ethyl ether. 
0 ^ 4 ( 0 Et).C(NH).NH.^. A product of the action 
of alcoholic HCl, followed by alcoholic NH„ on 
0 «H.(OEt).CN (Pinner, B. 23, 2962). The 
hydrochloride B'HCJ ^218°] crystalUses in 
short hexagonal colnrivis, v. sol. watei^ 

p-Oxv-beazamidine. Ethyl efhyL The , 
hydrochloride C,H 4 ( 0 Et).C(NH)NH,Cl[ 260 O] 
is formed by the action of alcoholic NH, on U^e 4 
hydrochloride of etllyl-p-oxy-benzimidceether. 

It is con ?erted by acetoacctic ether and NaOHAq 
into ethylated dioxy-phenyl-methyl-pyrimidine 

CoH4(OEt)C4^^:Q|Jgj^CH. 

OXY-BElf ZENE v. Phenol. 

Di-oxy-benzene v. Hydroquinonb, Pybooati- 
CHiN, and Resorcin. 

M-Tri-oxy-benzeno 0*H8(0H)8 [1:2:4]. 
hydroquirume, [140*6®]. Formed, together with 
hexa-oxy-diphenyl, by fusing hydroquinone (1 pU 
with moist NaOH (9ptB.) (Barth a. Schreder, M. 

4 17%; 6,689). Monoolinic plates (from ether) ; 
o: 6 :c* •76:1:1*01; A*9l®46'. V. e. sol. water, 
alcohbl, ether, and HOAo, almost insol. chloro- 
form and benzene. Its alkaline solution rapidly 
becomes brown through absorption of oxygen, 
FeCl, gives a transient bluish-green colour. 
H. 4 SO 4 forma a green solution becoming oh^- 
red on warming. Bromine forms C 8 Br,(OH)U, 
[206°]. Nitric acid yields greyish -blue crystals 

^7rt^^7eri.aHv.C%i0£c).. [96J]. 

Methyl ether CJl 3 (OMe)(OH )8 [2:4:1]. 
[84®]. Got by reducing the methyl ether of oxy- 
quinone with aqueous SO .4 (Will, B. 21, 
ColourlcsE plates. Tumediellow by FeOl, bemg 
reconverted into C 8 H,( 0 McT(^. /oa 7 <S 

Tri-nlethvl ether 0HH8(OMe),. (247 ). 

Formed from' the preceding ether, methyl 
iodide, and XOH (W.). Obtained also from 
asarone C 4 Hx(OMe),.OH;CHMe by oxidation to 
€.H-(OMe),COxH and distillation of 
with lime (Riaza a. Butlerow, JT. B, 1887, 1). 

^^^*M^o^elkyl ether 

rii2°1. • Formed by reduction of the ethyl ether 
of oxy-<iuinqne OaHaioEtjOj with SO,. 
less prisms. Sublimes in fine plates. V, soL 
water, alcohol, and ether, m. sol. benzene. 
Fa.Ol/civeB a ark-brown colouration. 
^^WeThy^ ether t 5 .H,(OEt),.. g4®]. 

Formed by ethylation of the preceding hody. 
Long 'vhite glistening needles ; v. ^ sol, alMhol 
and ether, insol. water; 

This body is identical with that obt^ed horn 
nsouletin, whiqh is therilore h deJtthiive of 
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Ofinr-BENZfiNE. 


.. 1-t (Will a. Pukill, 3. 20,1188; I IVoperiiw.— Bedaoes AgNO, in thecoll 1* 


ersiK «• iuotDWk* «• *^1 

Ifomttidts aM described M Pblob^luoxn 
and FiBoaAtLoii. . « j ^ 

f-Tetra^xy-beniwie OgH,(OH)4 [1:2:4:6]. 
F«. 218^* Formed by reducing di-oxy-quinone 
Uth SnOl, (Nietpki, B. 21, 2377)1 ColourlMS 
platet, ▼. 4a sol. wdwr, alcohol, and ether. Its 
aqueous solution rapidly turns brown, and its 
alkaline solution is oxidised by air or by FeCl, 

derivative OgHa(OAo)4. [217®J. 
Colourless plates. 

' Di-methyl ether “ 

CA(OH),(OMe),Cl:4:2:6]. [186»]. Romed by 
rwlSmng C^O-iiOMe), with stanLous onlondo 
iNietzki a. Boohberg, B. 23, 1217). Colourless 

tther O.H.(Om,(OEt).[l:4:2:6]. 
n88®l. Got in like manner. Colourless needles 
(from hoti water). Yields- OgH^OjlOEt), on oxi- 
dation. ASetio anhydride forms the compound 

Colourless plates, smelling like anise. May be 
sublimed. 

w-Tetra-oxy-bensene. 


C.H,(OH), 
fencing t 


[158°!) Formed by 
r»aomg .... A(OMe), with 

Zn and EClAq, with SnCl^, or with S(), (Hof- 
mann, B. 8, 67; 111 332 ; Will, B. Jli 3^). 
Needles, reconverted into the quinone by FeUl^. 
HOAo forms an acetyl derivative [133 J whicn 
forma a green solution in H-^SO^. Ac^O ^rms 

A— 1 J nOQOI wViin 


a viqlet colouration with FogClj. ^ The solution 
in aqueous NOjCO, is rea^y oxidised by we air 
to tetra-oxy-quinone 0g(0H)403. By distillatioii 
with zinc-dust it gives benzene and diphenjM 
By evaporation in an open dish with dilute KOH. 
it yitidii croconio acid CjHgOg. 

Salt Cg(CK).. Formed by combination of 
CO with K at 80°, occurr’ng as a by-product in 
the preparation of K (Liebig, A, 11, 182 ; Brodie, 
A. 113, j?68; Lerch, A. 124, 20). Grey mass, 
becoming explosive on exposure to air. 

Hexa-acetyl derivative C^{Oho)gt 
[203°]; small colourless prisma; si. sol. hot 
acetic acid, nearly insol. alcohol, ether, and 
benzeae (Nietzki a. Benckiser, B. 18, 506, 1833). 

OXT-NENZENE CARBOXYLIC ACID v. Oxr- 
BBNZOIO AOn>. 

Oxy-benzei^o dicarboxylio acid u. Oxt- 

■FHTHALIO, OXY-ISOPHTHALIO, and OXY-TKBBPH- 
THALIO ACIDS. 

^rl-oxy-benzene carboxylic a(jid v, Gallic 
Acn>. 

Tri-oxy-benzeae tri-carboxylio acid 

PhLOROOLDCIN TRICARBOXYLIC ACID. 

Di-oxy-benzene tetra-carboxylio acid v. 

HyDROQUINONE TETRA-CARBOXYLlC ACID. 

DI-OXY-BENZENE-piQUINONB v. Di-oxy- 
DIQUINONE. 

OXY-BENZEHE 8 DLPH 0 NIC ACID 
Phenol bdlphonic acid. 

Di-oxy-benzene sulphonio acid 
C,H3(0H),S0,H. [280°]. Formed by beating 
nhcnol ‘ /3 ’-disulphonio acid with potash at 

“ - 1 . -r t Ctnf\ njfw n....nAn1 liooa 


forms a green solution in 11.30U4 . acj^ | ‘^’-disulphonio acid with potasn at 

an acetyl derivative [128°] which does not give (Senhofer, J, 1879,749). Crystallises from 

a green solution in H.3SO4 (H )- Benzoyl chloride , ^ needles (containing aq). Coloured 

•rij- /I XT raifiOl. V. sL sol. alcO- . , a v_ w.m r 7 ^„ __ 7.nA'_27ii.a. — 


a green soiuwon lu XX.3OV/4 /• 

Yields OA(O^Ie).3(OBz), [246°], v. sLsoLalco- 

Tri-methyl ether ^ 04H3(0H)(0Me)j. 
[146°]. Formed, together with the tetra-methyl 
Uher by the action of methyl iodide and 
KOH on the di-methyl ether. Needles (from 

Tetrc-meihyl ether CgH.3(GrMe)4. 

(271°). Plates (from ether). Yields OgBrg(OMe)4 

^Tetra-oxy-benzene. Di-methyl ether 
OJL(OH).(OMeL. Di-methyl-apUmoL [106°]. 
(298*3. Formed «by heating 
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benzene. Its solutbn m KOHAq becomes 
brownish-red. Ferric chloride gives a violet- 
black colour. Lead acetate gives a gelatinous 
np. Aglft), forms minute needles, .q«»ckly 
turning black. Yiel(]b3 a crystalline acetyl den- 

^Telro-wef Ayl ether OgHa(OMe)4tl:2:8W]. 
[8f®]. White needles, v. sol. ether.# ° 

^ Hexa^xy-beniene O.(OH). (so-called •trt- 
hydroearbaxylie acid* of Lerch). 
colourless needles. Soluble in Hot water, slightly 
soluble in cold watef, alcohol,, ether, and 

1. Bv the action of dilute HOI 
' upon freshly prepared oarbonio-oxide potasMum. 
f . By reduction of tri-quinonc 0*0* wlwi zlannijui 
Chloride.^ 


water in needles (containing aq). Coloured 
violet by FeCl,. — BaA'2 7aq. ZiiA,27aq. 
PbA'j 8aq : long thin plates. 

Iflomerides. Htdroquino^nb, Pybooatbchin, 
andBESoRCiN sulphonio acids. 

OXY-BENZENYL-AMIDO- PHENYL MBR- 
CAPTAH 0,^,NSO i*. OA<s>C.C,H,.OH. 
[129°]. Formed bj heating salicylic aldehyde 
!inth o-amido-phenyl-mercaptan (Hofmann, B. 
18, 1237). Needles.— B'HCl.— PI atinochloride 
B',H,PtCl.: pp. 

o-OXY-BENZENYL-AMIDOXIM 

0 «Ha( 0H).C(N0H).NH2. SaUcenyl-amidoxim. 
[99°]. Formed from C«H4(UH).CS.NH2, hy- 
droxylamine hydrochloride, and Na.,COaAq 
(Spilker, B. 22, 27'^4)- Colourless needles, v. 
sol. alcohol and ether, m. sol. hot water, (mes 
a greenish pp. with CuSO* and a mirror with 

B^fione.— 1. Ao^O forms the acetyl deri- 
vative and, on further digestion, the dzoxim 

OA(OH).C^^jj°>OM« [77*1 which yields aa 

acetyl derivative [74*].— 2. Concentrate sul- 
phurio acid at 160® yields the sulphonio acid 

' C.H,(OH).C(NHJ:NO.CO;Et [06T<Minar,B. 2^ 
2799).— 4. Suednio anlmdrw lonus, on 5^4; 






Ph»nyl eyetiutt* foruu or diitei aMubinktion 
Oja.(OH).qNOm.NH.OOJlHPh [U9«]. 

8»U».— 830. (17«“]. V. e. sol. w»ter.-r 
F,a,^tCIV-Na,0,H,N,0,-Na0,H,N.0r • 
Acetyl derivaHae 

O^iOH).0(NOAo).NH^ White plates, 

il. SOI. water, 

Di-aeetyl derivative. Formed from the 
Na salt and AoOl. Crystalline. ^ * * 

Beneoyl derivative '' , 

l)gH,(0H).0(N0Bz).Nl^ [173®]. NeedleS, t. 

>ol.eth«r. YleldB O.H,(OH).0<*y^>qPb [laa*]. 

which forms a benzoyl derivative [120®]. 

Vi-beneoyl derivative 
0,H^(0Bz).0(NOBz).Na,. [127®]. Formed from 
the ainidoxim, NaOEt, and BzCl in ether. In* 
distinct crystals. * 

Ethyl ether C,H,(0H).C(A0Et).NH2. 
(278°). Formed from the amidoxim, alcoholic 
NaOEt, and Btl. Oil. By HCl and NaNOj it is 
oonverted into C,H4(0H).C(N0Et)Cl (234°), 
Methyl derivative 

0,H^(0Me).C(N0H)NHy [123°]. Formed^rom 
OttH^JOMej.CN and alcoholic hydroxylamihe 
(Miller, B. 22, 2791). Needles (from hot water). 
Yields B'HCl [168°]. With Ao*0 it yields 

Oja*(OMe).O^^j;j^^CMe[68°]. ^dehyde forms 

C.H,(OMe).C<^^>JHMe [127-6°]. ClCO^Tt 
forms O,H,(OMe).C(NHJ:NO.CO^t[120°], which 
on heating becomes CaH4(0Me).G<^^Q^C0 
[208°]. 

Methyl-acetyl derivative 
C,H4(OMe).C(NOAo)NH2. [106°]. Formed from 
the exim and AcCl in chloroform. Prisms. 

Methyl-benzoyl derivative 
G4H«(0Me).C(N0Bz)NH,. [148°]. White gra- 
nnles, y. sol. alcohol. 

Methyl-ethyl derivative 
0^4(0Me).C(N0Et).NHj. [62°]. Prisms, y. sol. 
alcohol. 

Di-ethyl derivative 
C,fi4(OEt),0(NOBt).NHa. (196° at 160 mm.). 
Formed from the amidorim, NaOEt, EtI, and 
aloohoL« Oil, miscible with alcohol and ether. 

m*Ozy'benienyl-amidoxim 
0JH4(0H).C(NH.J{N0H). [71°]. Made by heat- 
ing tn-ozy-benzonitrile with hydroxylamine 
hydrochloride and Na^GO, (Glemm, B, 24, 829). 
Groups of neeiles, y. sol. water. 

Di-benzoyl derivative 
O.H4 (OBz).C{NHJ:NOBz. [162-6°], Crystals. 

Acetyl derivator 
04 H.(OH).C(NH*):NOAo. [90°]. Plates. 

Di-ethyl ethef 0,H4(OEt).C(NH^NOEt 
[109°]. Needles. p-Oxy-benzonyl-amidoxim. 
[153°]. Made in like manner (Krone, B. 24, 
884.-B'HCl. [179°]. 

Acetyl derivative, [122*6°]. 

Benzoyl derivative, [160°]. 
Di-henzoyl derivative, [186°]. 
Di-ethyl ether, [84°]. 
o.OZT.BSKZEKTL -0- PHBHTLSITE - Bl. 

Axm P98<1. Foifced 

by tadaoing iha o-nitro-anilide of saliayUo aeid 
irith tin and Hd (Hdbner a* Mansohing, B. 18, 
I0tt i. 210, 846). Naa^ ▼. ioL tMuX and 


f' 

etheri — B/HOl aq. — 4aq : sparingly 

soluble needles. 

o.OXT-BENZEHYL.DI-tmKA O^wN.O, i,e, 
0 ,H 4 ( 0 H).CH(NH.C 0 .Nigj. Formed from sali- 
cylic aldehyde an^ aqueous urda (Sohiff, A. 161, 
199). Nodular groups of needles (containing aq). 
V. si. sol. water, si. sol. alcohol, insol. ether.--^ 
Cu(C„H„N<ftj) 2 . Green pp. 

Ethyl ether C«H 4 (&Et).CH(NtH,CO),aq. 
Crystals. * 

By fusing salicylic aldehyde with urea there 
is formed (C„H,(OH).CH)j(NjH,CO) 3 . 

• p-Oxy-benzenyl-di-urea. Methyl ether 
C„H 4 (OMe).CH(NH.CO.NH 2 )j. Formed from 
anisic aldehyde, an aqueous solution of urea, and 
a little KOAc. Yellow plates. * 

Di-OXY-BENZIL. Di-methyl derivative 
C,H 4 (OM 6 ).CO.CO.C«H 4 (OMe). Anieil. [133°]. 
Formed by oxidising anisoin with alkaline coppei 
solution (Boesler, B. 14, 327). Golden needles 
(from alcohol). • 

Heza-oxy-benzil. • Hexa-methyl deriva- 
tive 0 «H 2 ( 0 Me),.C 0 .C 0 . 04 H 5 ( 0 Me),. [189°]. 

Formed by the action of sodium-amalgam on an 
ahoholio solution of the tri-methyl derivative d 
the amide of gallic acid (Marx, A. 268, 2o3) 
Satiny needles, coloured bluish -green by 

p-OXY-BENZIMIDO-FTHEB. Ethyl de- 
rivative CeH 4 (OEt)C(NH)(OEt). The hydro- 
chloride is crystalline and is formed from 
C^H 4 (OEt)fN and alcoholic HCl (Pinner, B, 
23, 2963). 

o-OXY-BENZOIC ACID C;H,0, t.e. 
C,H 4 ( 0 H).C 0 .,H. Salicylic acid. Mol. w. 138. 
[166°] (Hubner, A, 162, 74) ; [169° cor.] (Beis- 
sert, B, 23, 2244) ; [167° cor.] (Dunstan a. Bloch, 
Ph [3] 21 . 429). S. '09 at 0° (Ost, J.pr. [ 2 ] 
17, 230) ; -15 at 0°; '226 at 16°; 7'926 at 100° 
(Bqprgoin, J. Phamn. Chim. [4] 30, 488 ; C. B, 
87, 62) ; H.O. 734,990 (Berthelot a. Becoura, 
A, Ch, [ 6 ] 13, 320); 729,600 (Stohmann, J. pr, 
[2] 40, 129). H.F. 106,000 (Von Bechenberg) ; 
135,600 (S.). Occurs in the blossoms of the 
meadow-sweet {Spircea ulmaria) (L5wig a. 
Weidmann, P. 46, 83), and in the leaves and 
stems of Tulipay Yucca^ and Hyadnthus 
I (Griffiths, •O. J, Proc. 6 , 122)# Occurs as methyl 
I ether in the oil of wintergreen (from Oaultheria 
j procumbens) (Gahours, A. 48, 60 ; Hartley, C, J, 
63, 664). Methyl salicylate constitutes the es- 
I sential oils of Oaulthcria punctata and OJUucO- 
carpa (Kohler, B, ’2, 246). 

Forr'ation.—l, By ojidation of o-oxy-bepzyl 
alrohol (sali-jenin), and of o-oxy-benzoio alde- 
hyde (salioylio aldehyde).-— 2. By potash-fusion 
from salicin, coumarii^ indigo, o-oresol (Barth, 
A. 164, 360), toluene o-sulphonic acid, p-cHloro- 
toluene sulphonic acid (Vogt, Z. [2] 6 , 577), and 
oth^ bodies. — 3. By heating ou^rio benzoate 
with water in sealed tubes for 3 hours at 180° 

« , Am, 2, 338) ; cf. Ettling, A, 68 , 83). — 
n o-amido-benzoic acid by the diazo- 
reaefion^Hiibner a. Petermann, A, 149, IB9 ; 
Gerland, A, 86 , 147). - 6 . Togethqf with p-oxy- 
besftoic acid by heating phenol wi^ COL and 
alcoholic p lash iTieipann a. Beimer, B, 9« 
1285).— 6^ By oxiaHing o-tolyl sulphatio acid 
CJE[,MeO.SO,H with alkaline KMn 04 (Heyinann 
a. Kdnigs, B. 19, 706).— 7. By hwati^ 0,H*ONa 
with todium carbonate in a currant of 
I carbonic oxide al 200 °: Pb 0 K•^'j|Nft| 00 |'^ 00 
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^OA(ONa).OOJ^a+HOO^ft (Sohroeder, A. 
221, 41).^. By oxidising tolnene o-phorohonio 
aeid with alkaline EMn04 (Heymann a. Ednigs, 
B. 19, ,8806}. — 9. Bf distilling sodium p'lenyl 
carbonate with li^aOEt in a. current of CO, 
(Hentsohel, J, pr, [2] 27, 89).— 10. By heating 
phenyl ethyl carbonate with NaOPh at 200° in 
a current of hydrogen. PhOEt being also formed. 
11. Togethd^ with^ PnOEt by heatin<; Ph^OO, 
with NaOEt in a current of hydrogen (H.). 

Preparation.— By passing CO, over sodium- 
phenol heated at 180° CaH^(ONa)C02Na being 
formed and phenol distilling over (Eolbe, A. 115, 
201 ; J. pr. [2] 10, 93). CO, is first absorbed, and 
tHs can also take place at a lower temperature, 
and the resulting sodium phenyl^ catenate 
. 0,H50.C0.,Na changes into the isomeric sodium 
salicylate 0«H4(0H).C0jjNa. This change can 
'tkke place at 180°. The sodium salicylate reacts 
upon excess of sodium phenol at 180°, setting 
‘free phenol, which diptRs over, leaving basic so- 
<liam salicylftte behind C<,H4(6H).CO,Na + PhONa 




ovlio and phosphonmi acids (Anaohttis a. Em^ty, 

A, 289, 801). It is converted by PCI, or free 
chlorine into OfH4Cl,PO, (167° at 11 mmX S.Q. 
y 1*657; whence water forms C,H4(OH),PO, 
[142°]. The chloride 0,H4CflPOa takes up brom- 
ine iorming C,H4ClBr,POa (c. 187° at 12 mm.). 
8. Aniline at 210° produces aniline, phenol, 
and C4R(OH).CONPhH (Limpricht, B. 22, 
2906).— 9. Cyanamide and alcohol at 100° form 
urea^and o-oxy^6enzoio ether.— 10. Bemamidine 
forms a compound CjjHfjNaO (Pinner, B. 28, 
8824). — 11. Glycerin and gaseous HCl forms 
C,H4(0H).C0.0C,H,C1,[44°J,S.G. 1*381 (GOttig, 

B. 24, 608), whence sodic salicylate at 180°.-200° 
forms crystalline CsHJO.CO.CbH*©!!), and 
CH(OBz)(OH,.O.C 004H46H), [96°] (Fritsch, B. 
24, 779). — 12. Acetochlorhydroseloxxas,0^ij3i^0^^ 
[186°], Wnence C„H„(OAc),0, [111°] (Michael, 
B. 16, 192§).-13. Phenol and SnCl^ at 120° 
yield op-di-oxy-benzophenone [144°] (Michael, 
Am, 6,83). — 14..jResorcw at 2J0° forms tri-oxy- 

^ btnzophenone. — 16. Orcin gives ‘ (j8)-oxy- 

[sf l^mothil-xanthone’ OA<c°o>WM.(OH) 

[284°] (JoJi Eostaneoki a. Nessler, B. 24, 1895). 
16. Phloroglxusif^ forms iso-euxanthone 


dyli^ acid is set free by geidifying the basic 
sodium salicylate. By using a measured qimntity 
of 00„ starting the operation at a low tempera- 


ot starling me operation at a low tempera- \ No r247°1 —17 When taken 

ture and finishing it at 130°, the formation of ^247 ]. 17. wnen token 


basic sodium salicylate may be avoided, so that 
hall the phenol may be saved. 

Brc^erfics.^-Colourless needles t(from hot 
water) or mono«sliiiio prisms (from alcohol). 
Sublimes at 200°. ^SPolatile with steam. FeCl, 
colours ite aqueous Nation violet, the colour 
not being removed by acetic acid. Prevents ppn. 
of copjper sulphate (^ mol.) by alkalis. With 
albuminoids it forms compounds containaig 
about 14 px. of the acid (Parsky, G. O- 1877, 
146). Bromine-water yields a^pp. of C4E[^40 
in wute aqueous solutions. Iodine and potash 
give a red powder C4HaI(OI)CO,K (Messinger a. 
Vortmann, B. 22, 2321). Antiseptic. Anti- 
rheumatic. 

Beaciions* — 1. Split up into CO.^ and phenol 
when rapidly heated to 220° ; at 250° diphenyl- 
ene-ketone oxide [174°] is formed (Klepl, J. pr. 
[2] 28, 217).'- Cond. HGlAq at 160° dicomposes 
it in like manner (Graebe, A. 189, 148). Potash- 
fusion also ^ves phenol. — 2. KMn04 oxidises it 
to formic acid and CO^ Chromic acid mixture 
acts in like mannexv — 3. Chlorine forms ohloro- 
oxy-benzoio and di-oKoro-orybenzoic acids. — 
4. Iodine and HIO, give mono, di-, tri-, 
iodo-oxy-benzoic acids and tri-iq^-phenol. — 
6. Nitrime add passed into its ethereal solution 
forms nitro- and diazo-o»-benzoio acids (Gold- 
berg, J-. jpr. [2] 19, 868). — 6. PCI, forms 
C,H4(COOi).O^OC^ (168° at 11 mm.). This 
compound's partially decomposed on dis^lla- 
tion, yielding o-ohloro-henzoyl chloride. Moist 


! internally it isi excreted as salicyluric acid or 
I Bc^cyl-glycocoll C,!I^N04 [c. 1G0°] (Bertagnini, 

' irNuovo CimentOf i. 368)^18. With camphor 
it forms a compound 0,H,0,2C,on„0 [60°] [o]d 
«= + 27°*3 (in dilute alcohol) (L6ger, C. B. Ill, 
110).— 19. K,S,0, (17 pts.) added to a solution 
of salicylic acid (10 and KOH (8 pts.) in 
water (26 pts.) fbrms the crystalline compound 
C,H4(Cafi:).6SO,K (Baumann, B. 11, 1914).— 

20. A solution of salicylic acid and borax in 
water deposits crystals of C,4H,oNaBO„ whence 
the corresponding salts NH4A', EA', MgA'2 
and CaA'jlOaq (Jahns, Ar. Ph. [8] 12,212).— 

21. Chloral at 140° forms 

[124°] (Wallaoh.^.m, 1). 

Salt8.-C.H.(0Na).C0.Na. With POOI, it ’ 
gives di-phenylene-ketone-oxide C„H,0, [174°]. 
The normal salt C,H,(OH).CO.^Na is converted 
by POCl, into an isomeric body [91°] (K Richer, 
J. pr, [2] 28, 849; 28, 303).— NaHA',. Large 
crystals, sol. alcohol (E. Hoffmann, Ar. Ph. [3] 
12, 226). — EA'iaq. Decomposed at 210°. into 
CO,j, phenol, and disodium p-oxy-benzoate (Ost, 
J. pr. [2] 11, 892). In presenov of excess of 
EOH the change does not take place. The Na 
salt does not give p-oxy- benzoic acid when 
heated alone or with NaOH, but when heated in 
a current of CO, at 800° it yields oxy-isophthalio 
and cxytrimesic acids. — KH4A'.— NH^A'Jaq : 
monoolinio crystals. -BaA^saq. Small needles, 
si. sol. cold water.— BaC,H40,2aq. Needles, sL 


air converts it into C,H4(CO,H).O.PO{OH)2.-l sol. hot water.— SrA'-2aq.— CaA',2aq. Ootahe* 

■o Lt A i i .A A *1 J ^ A TT 


Further treatment with PCI, at 170° forms 
.0,H4(0OCl).OPCl4 (179° at 11 mm.) «)nvlrted 
by water intqsC«H4(CO,H).OP(OH)4. Excess of 


PCI, forms C,H4Cl.CCl3 
An8ohfit8,A.228,814; ~ 


109,870; 
ihasanovitc^. 


B. 20, 1166).— 7. PCI, fonns OAOlBPi. which 
may be OJH,^^’^^PCl. It forma crystals 


dra, V. sol. water, sol. alcohol. — CaC,H40,aq. 
Crystalline powder, nearly insol. water.— 
MgA',4aq.— ZnA',3aq. S. 6 at 20°. Needles, 
sol. alcohol (Vulpius, Ar, Ph, [3] 14; 239).— 
ZnA',2aq (Marignao, J, 1865, 485).— CdA',aq.— 
HgC^O, (Lajouz a. Grandval, J, Ph,jfi] 20, 6).. 
— HgAV — PbA'-aq. — PbC,H«Os. — Oxysalt : 
Pb,0,(0,H,0J~ - TIA'. — Tl,C,H^O,. - BiOA\ 


P7°]J^° at 11 mm.), and is soL ether, benzene, ^Insoluble powder got by adding sodium salicylate 
ilid 0(HCl„bpt decomposed by water into sail- flo a. sointion of bismuth nitr^ in tfjoaritt 
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Becoming violet.— MnA',2aq.—0uA%4aq ; bluish- 
green needles, v. sol. water and a;?viohol.— 
OuCjH^Oaaq. / Insfiluble.— 0uK2(0,H^0j)a4aq : 
green tables, v. sol. water, .-CuBa(0,H408)24aq 
(Pellizzari, O, 14, 866). — AgA': monoclinio 
needles. I 

Methyl ether O.H4(OH).qOjMe. Mol. w. 
162. (224® oor.). e 1.197. s.V. 165-9 

(Bamsay); 166-7 (Lossen, A. 254, 64). H.F. 
129,224 (Stohmann, J. pr. [2] 36, 363). Consti- 
tutes oil of wintergreen, oil of Oaultfieria punc- 
tata and leucocarpa, and oil of birch (Kdhler, B. 
12, 246; Pettigrew, Ph. [3] 14, 167). PCI. yields 
0^H4(C001).0.P0Cl3 [v. supra). Phenyl oyanate 
at 160® forms C,H,(CO,MG).O.CONHPh [238®] 
(Snape, 0. J. 47, 776). Hydroxylamine hydro- 
chloride yields CeH,(OH).CO.NH(OH) [169®] 
(Jeaurenaud, B. 22, 1273). Benzamide forms, on 
heating, phenyl • benzoate And a compound 
[266® oor.] crystallising from chloro- 
form in yellow needles (Guareschi, A. 171, 143). 
Forms the arystalline salts C0H4(OK).GO2M% ^aq 
and BaA', aq. 

Ethyl ether nk'. (22#®). H.F. 139,252. 
Oil (Gottig, B, 9, 1473). With benzamidine 
hydrocliloride it gives (OjH^OjjOjHjNO [120®], 
benzamidine salicylate C,4H,4N2(fj [202®], and n 
compound CjiHuNaO [246®], whence CjiHuAoNuU 
[141°] (Pinner, B. 23,'*2936). 

Ethylene ether [83®]. 

Propyl ether VtM. (239°). S.G. 1-021. 
H.F. 147,880. 

Iso amyl ether Q^^yk!. (270°). 

Phenyl ether V\ik\ Salol. [42®]. Formed 
by slowly adding POCls (28 g.) to a mixture of 
salicylic acid (60 g.) with phenol (48 g.) at 135® 
(Seiffert, J. [2J 31, 472). Anti-rheumatic. 
The yield is good (99 g.). Trimetuic tablets (from 
alcohol, a:6;c = -963:1: *697 (L6ger), insol. water. 
Its alcoholic solution is coloured violet by FeClj. 
Cone. NaOH forms solid 06H4(0Na).C0jPh, but 
boiling NaOHAq saponifies it. When heated for 
a long time to boiling it gives COj, phenol, and 
diphenylene ketone oxide. Dissolved in HOAc 
it is nitrated by HNO, to CJl3(N02){0H).C0^h 
[160°] emii a di-nitro- compound [183®]. HNO, 
(S.G. 1-63) forms also C4H(NO.,),(OH).CO^h 
[100®] (Knebel, J. pr. [2] 42, 158). 

Nitro-phenoxy-ethyl ether 
C„H4(N0J0.C,H4A'. The o- isomeride [106®] 
yields an acetylllerivative [80°]. Thop- isomeride 
crystallises from- alcohol in needles [131®] (Wag- 
ner, [2] 27, 216). 

Toly I ethers C^H^HeA'. The o-, w-, and 
p- compounds [36°], [74®], and [39®] are iosol. 
water, si. sol. alcohol ^Nencki, C. R. 108, 264). 

Methyl derivative CaH,(OMe).COgH. 
[98-6®]. S.G.Vl'1801- MiS 1*6621. 64-69 

(Brilhl), S. *6 at 20®. Formed by saponifying 
its methyl ether, which is formed from oil of 
Wintergreen, EOMe, and Mel (Gahours, A. 92, 
816). Monoclinio tables (from water). Its 
aqueous ^lution is not coloured by FeGl,. 
Yields the salts BaA',, PbA'^aq, and AgA', a^ 
the ethers MeA' (228°), EtA' (286®) (FOlsing, B. 
17, 486), and PhA' [69°] (Seiffert. /. pr. [2] 81, 
474). 

Mthyl derivative 0 A(QEt). 003 H« 
^^4®], Forms the salts GaV«,BaAV PbA^,2aq, 


Oc^A'i(OH), and AgA' (Kraut, A. 150. 1) and the 
ethers MeA' (246®) and BtA' (261^. 

Isqpropyl derivative 0^ui^[0Pr).00^. 
Oil, mrming the salts G^A'^Saq, BaA^aq, and 
AgA'laq and the^ethor MeA' (260®). 

Ally I derivative G^4(00,H5).C0^. 
[113®]. Farms the salt AgA' and the ether 
MeA' (246°) (Scichilone, €i 12, 449)e 

Ethyiene deriua<it)eOjH4(O.CaH|.COj,H)2. 
[162®]. Formed by saponification of its ethyl 
ether Et,^A" [97®], which is itself got by heating 
CaH4(ONa).COaEt with ethylene bromide at l30®. 
•Silky needles (from water) (Weddige, J. pr. [2] 
21,, 128). * 

Phetiyl derivative CaH4(OPh).CO,H. 
[113®j. (355®). Formed by adding Na to 

GaH4(OH).COaPh at 300° (Graebe, B. 21, 602), 
and also by the action of phenol on o-diazo-' 
benzoic acid (Griess, B. 21, 982). Plates, v. si. 
sol. hot water. Heated ^with cone. H4SO4 it, 
yields diphenylene kgtone oxide. Bf^ating with 
baryta forms diphenyl oxide [25®j. Bromine- 
water at 150° lorms G,H,BraO.C,H4GOaH [176®], 
whence AgA' and EtA' [67®] (Arbenz, A. 

86). HNO^i at 0® forma a di-nitro- djrivalive 
[153®], which gives the salts BaA'j4aq, CaA'j 4aq, 
and AgA', and the ethers MeA' [126®], EtA 
[76°], and an amide [166°], The phenyl deriva- 
tive of salicylic acid forms the salts NH4A', KA', 
CaA'j2aq, BaA'jaq, and AgA', and the ether, 
MeA' and EtA', boiling above 360®, and PhA' 
[109®]. 

Nitro-phenyl-ethylene derivative 
C,H4(N0j).0G,H40.GeH4.C0.4H. The 0- acid 
[142°-148®] forms a crystalline ether EtA' 
[0. 100°], and the jp- acid [132®] forms a similar 
ether EtA' [81®] (Wagner, J. pr. [2] 27, 214). 
The o- acid yields.on reduction an amido- acid 
[ll(f°], forming G„H„N04.HG1 [177®]. 

Benzyl derivative C,H.,GHj0.G,H4.G02Hi 
[76®]. Tables (Perkin, A. 148, 27).— AgA'. 

Tolyl derivative. Occurs in natural sali- 
cylic acid (J. Williams, Ph. [3] 8, 786). 

Acetyl derivative G,H4(OAo).GO,H. 
[118°]. Formed from the acid and AcGl (Kraut, 
A. 160, 9)» Needles (from Fater)^y. si. sol. 
cold water. Hydrolysed by alkalis, out not by 
boiling water. 

Benzoyl derivative ObH 4 (OBz).CO.jH. 
The cryste^ne methyl ethej: MeA' is fq;rmed 
from methyl salicylrte an^zGl (Gerhardt,2. Ch* 
[3] 45, 104). ' , 

Amide C,H4(0H).G0NH,. [189®]. From 

the ethers and NHjAq (Limpricht, A. 98, 258). 
Formed by the action of AoGl on o-oxy-benzald- 
oxim (Glaisen a. Stock, 24, 138). Plates and 
tables. Gives saligenin on reduction with sodium 
amalgam (Hdtobinson, 0. J. 67, ^57). With 
bromihe-water it yields G,H2Brj(OH).CONH, 
[188®] (Spilkor, B. 22, 27^9). When heated in 
yt curFent of HCl it forms (0«H4(OH).GO),NH 
[199®]f yhioh yields (07H50*)gNAg^ and 
(G,4H,|N04)aHGl.— AgA' : flooculent^p. 

Benzoyl derivative of the amide 
OACOBzj.CONHj. [20(J®]. Needles, sL aoL 
alcohol. • 

Cumidyl derivative of amide [20(F)* 
ZUthyl derivative of %the amide 
0.H4(OMe).GONH,. [129°]. Prisma (from 
e&er) (Grimaux, Bl. [2] 18, 26). The homo- 
I logons ethyl derivative [110®] (tiilbpricht. A * . 



W, 264) and isopropyl dcrivnMve an «ys- 
talline. 

Anilide O.H*(OH).CONHPh. [18403. 
Prisms (from dil'ate aldoaolV (Wanatral,^. 6, 
386; Eupferberg» «r. pr. [2] 16,442; HUbner a. 
Measohing, A. 210, 841). FeCl, colours its aloo* 
holic solution violet On heating ^^tth snlphur 

it forms [129°] (^Hofmann, 

B. 18, 1237). Yields on nitration 
OaH,(NO,)(OH).CONHPh [224°]. Forms the salts 
KC„H„NO,2Jaq and T10„H„.N0,. 

Nitro-anilide C,H4(OH).CO.NHC«H4NO,. 
The 0-, m-, and p- varieties melt at 154^4 21S°, 
and 230'^ respectively. ^ 

p.Toluide C,HA*NH0,H,. [156®]. * 
Piperidide C,H,(OH).CO.NCaH,o. [142^. 
^xellowish tables (Sohotten, B. 21, 2252). 

Hydroxyiamide CaH4(OH).CO.NH(OH). 
^[169°]. Needles. Yieldc Pb(C,HaNO,)j4aq (Jean- 
«renaad, 1270). i 

Anhyd/^de 0(CaH4.C0.4H),. Disalicylw 
acid. Formed, together with saiicylide, by the^ 
Nic^ion of POCl, on dry sodium salicylate (Ger- 1 
hardt, Ji. Oh. [3] 37, 322f. Amorphous mass, 
v. sol. alcohol and ether. Gives no colonr with 
FeCl,. Dissolves unchanged in aqueous Na^COa. j 
Boiling KOHAq converts it into salicylic acid. 
An anhydride is formed by heating 

sodium salicylate (3 pts.) with POCl, (1 pt.) at 
160® (Kraut, A. 160, 13). It is insol. cold 
alcohol. A third anhydride C.>hH |,09 is got by 
heating CJi4(OAo).CO.,H at 2()0®-240® (Kraut). 
It is sol. alcohol, and softens at 70®. 

Internal anhydride 

CA<(^;o®>C.H.. Salicylide. [195»-2eO°]. 

Formed as above. Nodular,. groups of plates 
(from alcohol) (Schiff, A. 1G3, 220). Ihsol. 
water, si. sol. alcohol. Not attacked by AcCl. 
Reconverted by potash into salicylic acid. A 
resinous anhydride 0 ,hH ,hO, accompanying 1 
salicylide is still less soluble in alcohol. 

Nitrile C^H4(OH).CN. o-Cyano-phenol, 
[98®]. Formed by the action of P.pj, or P^S., on 
the amide, and «al80 from C«H,(OU).CHiN011 
and Ac,0 (Miller, B. 22, 2771, 2797 ; Tiemann, 
B. 20, 3082 ; Meyer, B. 20, 3289 ; cf. Grimaux, 
Bl [2J 13, 26 ; Ahrens, B. 20, 2953). Formed 
also /rom diazopl\9nol chloride by Sandmeyer’s 
reaction. In most af the|^ preparations it is 
aoeompanied by a sni^U quantity of a^ubstanoe 
melting at 195°. Needles, v. Bolj^conol,m. sol. 
eold water. Coloured violet by I^Cl,. Gives a 
white crystalline pp. with bromine water. Gives 
h methyl derivative CgH4(OMe).ON (256°), 
and an ethyl derivative CrtH4(OFt).CN 
[268°) whi<^n may be got from tl,H4(OEt)NH, 
(Pinner, B. 23, 2952). .The acetyl deri^tive 
0i,(0Ac).CN is an oil (253°) (Lach, B. I*}, 1572) 
vmil^ the heneoyl derivative C,H4(OBz).Cfi 
[14^3 is crystaluus (Limpricht, A* 91^ 250 ; 
Henry, B.«2, 491). 

Polynitrile (C,H4(OH).CN)^ [296°^99°]. 
Obtained by heating ^e amide to 270° (L.) and 


•L sol. ether.r Decomposed by HOI at 200® into 
GO*, phenol^ and NH,. t 

m.0xy.beiuoie acid CA(On).Oq^. [200®!. 
H -87 at 0^ (Ost) ; *9 at 18® (FittiM, B. XI, 1208). 


I H.F. 111,000 (Von Bechenberg) ; 186,000 (St^- 
I mann, J.pr. [2] 40, 129). H.0. 729,000. 

Fbmafton.—l. By the action of nitrous aeid 
on amido-benzoic acid (Gerland, A. 91, 186; 
Graebe a. Schultzen, A, 142] 850).— 2. By fusing 
sulpho>benzoio acid with potash (Barth, A. 148, 
30).— 8. By potash-fusion from w-ohloro-benzoio 
acid (Pertibey, A. 148, 222), m-cresol, and even 
benzoic acid (Parth, i. 154, 361 ; M. 3, 802). 

Bropsrfics.— Nodular g^pups of needles (from 
water). May be distilled. V. sol. boiling water 
and alcohol. Volatile with steam. Blackens 
when quic'kly heated to 800°, but gives no 
phenol. When the acid (2 mole.) is heated with 
bar3rta (3 molp.) at 850° it forms no phenol un- 
less the baryta is used in large excess (7 mols.) 
(Klepl, pr. [2] 27, 169). It tastes sweet. Its 
solutions a-e not coloured by FeOIj. Iodine 
and KOHAq, followed by an acid, give a coffee- 
brown pp. (Messinger, B. 22, 2321). It is not 
acted upon by hyd-oxylamine 
* Reactions.— Bromine (3 mols.) forms tri- 
bromo-w-oxy-benzoic acid, soluble in water 
(Wei^ner, BL [2J 46, 276).— 2. Sodin n-amalgam, 
reduces it, in acid solution, to wi-oxy-benzy’ 
alcohol. — 8. Cone.' HjSO, forms, on heating, 
several di-oxy-anthraquinones (q. o.). When 
benzoic acid is also present, the two oxy-an- 
thraquinones Ae also formed.— 4. Heated with 
oflinamic acid and H^SO, it yields anthracou- 
roarin G„H,0, [260°] (*u. CTnkamic acu), ReacUM 
14).— 5. By nitration with dilute nitric acid, 
which takes place extremely readily, it yields 
a mixture of three nitro-oxy-benzoic acids 
C,H,(NO.,)(OH)CO.^[4:3:l], [2:3:1], and [5;3;1] 
(Griess, B. 20, 403).— 6. PCI5 forms the chloride 
C«H,(COCl).OPOCla of rn-carboxy-phenyl-phos- 
phoric acid (q.v.). — 7. The K salt heated with 
KaSp, forms SOaK.O.C.H^.CO.K [2‘20°-226°] 
(Baumann, B. 11, 1915). — 8, When taken inter- 
nally, it appears in the urine as oxybenzurio 
acid C,H4(OH).CO.NH.CHa.CQiH, crystallising 
in needdes (Baumann a. Herter, H, 1, 260). 

Salts,- NH4A': needles, v. sol. cold water. 
— CaA'aOaq: m. sol. water.— BaA', ; gummy.— 
TlA'.-TlAHiO,.— PbAV— CdA',.— CuA', aq : 
green needles. '' 

Acetyl derivative CO.fi, 

[127°]. 

Ethyl ether [72°]. (282°). Tables 
(from water), nearly insol. cold water. Cone. 
NaOHAq forms crystalline CBH4^Na).CO^t. 
j Methyl derivative Cjtl4(0Me).C0.4H, 
[107°]. Formed from its methyl ether, and also 
by oxidising CH,.CJI,(pMe)with KMnO^ (Oppen- 
heim a. Pfaff, B. 8, 887). Formed also by tho 
actiqp of CO.^ and Na on C«H4Br(OMe) (Kdrner, 
BulLAcad. Belg. [2] 24, 155) and by boiling the 
sulphate of m-diazobenzoio acid with MeOH 
(Griess, B. 21, 979). White needles, v. si. sol. 
cold water. It forms the salts CaA'j, aq and AgA^ 
and the ether C4H4(0Me)C03Me which is formed 
by heating m-oxybenzoio acid with EOH and 
Mel at 140°. 

Ethyl derivative 0,H4(0Et).00,H. 

a 87°]. Formed from its ethyl ether 
^H4(0Et).C0.4Et (268°) (Heintz, AMMU) or 
by boilhag the sulphate of diazo-benzeio acid 
with alcohol (Fittioa, B. 11, 1209 ; Griess, B< 91| 
979). Needles. Yidde ClaAf«2aq, BaA^«8aq, 
and AgA'. o 



AlXyT dsrivaUifS OAfOOjH;., . . 
[148°]. Colourless laminas. Its ethyl ether i» a 
thick pungent oil (284°) (Sciohilone, 6^. 12, 449). 

Phenyl derivative 0rtH4j0Ph).C02H. 
[146°]. Formed the action of phenol on the 
sulphate of m-diazo-benzoio acid [Griesa, B, 

21, 980), Needles, almost insol. hot water, 
yields BaA'j 3^aq. % A , I 

Amide C„H4(OH).CONa,. J167°;. formed 
from the ether and oono. NHjAq (Schislerud, 

/. pr, [2] 22, 290).* Thin plates (from water), 
sot alcohol and ether, insol. chloroform. 

Anilid, 0,H,(0H).C0NHPft. [166“> 

Needles, iusol. water (Kupferberg, J* pr» [2] In, 

**\itril 6 0,H,(OH).ON. [«.;]• formed by 

the diazo- reaction from OBH4(NHj).j^ by dis- 
placing NH, by OH (Griess, B. S^m) or from 
0 hH,(NH 2).0H by displacing amidogen by Cy 
(Ahrens, B. 20, 2953). Plates (from water) with 
intensely sweet; taste. It? acetyl derivative 
OH.fOAcl.CN [60°] is got by boiling w-o^y- 
benzaldoxim with Ao.p (Clemm, 7i. 24, ^7). 

Anhudride 0,,H,„0v Formed, together, 
with rn Sydride 0^.0 [166°] oy the action 

of pool, at 46° on m-oxy^enzoio acid (Schili, 
B. 16, 2688). Minute crystals, sol. boilmg alco- 

Tetra- hydride 

Formed by warmii^^ the tetrabydride of oxy- 
terephthalic acid with water (Baeyer a. Lutem, 
B 22, 2183). Mixes with water, forms the 

hygroscopic salt NaA' crystallising in slender 

needles. Yields an oxim 0,H„N03 [170 ] and a 
phenyl-hydrazide ^nH.eNA [125 J. 

p-Oxy-benzoic acid 0rfH4(0H).C03H. [213 J. 

S. -173 at 0° (Ost, J. pr. [2j 17, 230) ; -3 at 16 
(Savtzeff). H.F. 113,000 (Von llechenborg) ; 
139,100 (Stohmann, J. pr» [2] 40, 130). H.O. 

725,900. . . . .J .u 

Formatian^l. By heating anisic acid with 
cone. HIAq at 130° for 12 hours (baytzeff, A. 
127 129).— 2. By the action of nitrous acid on 
p-amido-benzoic acid (G. Fischer, A. 127, 146). 
3 By potash-fusion from p-sulpho-benzoio acid 
(sJiln, [2] 7. 81. 281), anethol 

(Ladenhurg, A. Sujpl 3, 87), amsic acid (Barth, 
Site. IV. 64 [2] 633), gu-.i benzom acaroid ream 
(Hlasiwetz a. Barth, A. 
tyrosine (Barth, A. 136, 110 ; 

1^, carthamin (Malin, 4. 136, 
acid, p-cresol? and even benzoic acid (Barth, 
162, 96; 164, 869; 164,141; M. 3. 802).--3. By 
passing CO., through O.H,OK dissolved mailing 
&lT or! better, b^ heat ng C.H.OK m a 
rarrentof CO, at 170°-210“ (Kolbe, /. w. [2] 8, 
336* 10 89,461; U,24; Ost, Xpr. [2] 11,385, 

Bari™ J V: [2] 16.35). 

product is salicylic acid.— 4. The basic salt 


kom. 

Monoclinfb erystali (containing 
aq); o:l»-l-370:l:l-102i ^-106“ 26'. V.sol. 
hot water, alcohol, and ether, si. sol. chloroform 
(nnnke salicylic acid) and OS, (unlike benzoic 
acid). Split ujf at 220° into CO, and phenol. 
With iodine and potash it gives a pale-red pp., 
which beaomes yellow on acidifying (Messin^r 
a. Vortmann, B. 22, 1^21). No|^ attacked by 
hydrox}iamine. With FeOlt it gives a yeUow 
amorphous pp. Excess of bromine-water givei 
CO;, and tri-bromo-phenol. 

Reactions.— 1- p-Oxy-benzoio acid (1 mol.) 15 
converted by PCI 5 (1 mol.) into 
0 ,H,(COCl)OPOCl 2 (176° at 14 mm.). S.Q. Y 
1*542.^ This chloride shows the following reac- 
tions : (aV Water forms p carboxy-phenyl-phos- 
phoricacid C«H.(CO,H)OPO(OH}., which forms 
3 S [200°], V. Bol. water, alcohol, and eth^. 



SaUoylate at 220°. A mixture ot salioylio 
(1 moL) and excess of KOH (3 mols.) 
affsoted at 200°, but at 300° yields on y K,00, 
and O.H.OK.— 6. Together with a snmllet quam 
tity ol B.aioyUo wid ''y, 

•loohoUo potash (or soda) and COl,. a™” 

aoUtm takes place W qtu^y 

tion (Tiemann a. Beiiner, B. #, law. nasse, Jf. 

10»9i86). 


plates [*uu J, T. — » jrnzj 

It is not decomposed by boiling aqueous 
but water at 160° forms phosphoric acid and^ 
oxy-benzoio acid, ^b) Iiifctillation under 
spheric pressure somewhat decomfloses it. (c) 
The chloridew(l mol.) heated with PCI, 0 “pl*) 
at 160° forms p-chloro-benzoyl chlori^, 
OaH.CLCOCl (Anschutz a. Moore, 4.^239, «42). 

2. 0‘i distillation half of it splits up into phenol 
and COo, the rest yields several anhydrides.— 8.^ 
The K salt when distilled yields diphenylene 
oxide, di-phcnylene-ketone oxide, and phenol 
(Goldschmiedt, M. 4, 127). -4. Yields 60 or 
60 p.c. of ^the theoretical amount of phenol on 
fusion with NaOH (Barth a. Schreder, B. 12, 
1257).— 6. The Na salt heated in a current of 
CO., at 290° yields salicylic acid (Kupferberg, 
J, pr. [2] 16, 424).— 0. The Ca salt on dry dis- 
tillation yields phenol, CO.4, salicylic acid, o^- 
i4bphthalic acid, diphenylene oxide, and di- 
phenylene-kotoneoxide.— 7. H^SO^ at ^^0 forms 

CM3(0H)(S0,H7.C0,H (Klepl, ^ 

196).-_8. The K salt heated with K^S^O, Joms 
C H.(CO,K).O.SO,K (Baumann, B. 11, 1916).— 
O.** Taken internally it appears in the unne as 
«-oxy-benzuric acid CuH^NOi [c. 228°]. 

Salts.— NaA^,5aq : very soluble efflorescent 
plate3.-Na.4C H40,.-KA' 3aq.-NH,A aq : long 
efflorescent prisms.— CaA', 4aq : slender needles. 
— BaA'.aq: flat needles.— Ba A', ‘Aq: ^bombo- 
hedra.-BaO,H.O,: sandy • 7 

CdA'2 4aq.— OdA', 6aq. — ZnA'* 8aq.— PbA g 2 aq. 

CuA‘, 6aq.- AgA' 2aq. n n /n a. fnnJT 

Acctvl d eriv a tlv e- 0 ^ 4(0 

[185°]- By heating the jicid with ACgO. S^very 
plates (k‘rom CHOy. * 

Meth 7 j,i> ether MeA'. [^^7 
H F 138,800. Formed from the acid, KOH, ana 
Mel (Ladenburg a. Fttz, 4. 141, 260). Large 
tables (from ether), v. si. sol. hot water. 

Ethyl €ther EtA'. [112‘6°^ A); [116 ] 
m>*tmannl (298°). H.F. 147,690. Formed from 
KTatohol aiid HCl (Grae^. 

Cryftalline. Yields solid . 

PhA'. [176°]. Pment in 



^ponified by cold NaOBLAq. With aloo^l 
HCl it fields phenol and p-oxy-beMOio am^ 
acetyl derfvative 0^4(OA^.OO^ oryrtal- 
liaes in long plates p4®]. 

Hethyl derivative OA(We).WA 

iMutaaoa. IW-w-Wa. [184h» (878 '*8® )• 



jx?.B«N2bio Aoro; 


S. *04 IS*. H.O.p. 896,200. HJ*. 183, i 
fStohmann, J. pr. [9] 40, 181). Fomed by qji- 
lation of anise-oampbor, and ox oila of aiuse, 
fennel, and tarragon, bting derived froinfrthe 
inethol contained therein (Cab^nrs, A. Oh. [8] 
2, 287; 14, 483; 23,861; 26, 21; 27, 439; 
iianrent, Rev, scientlO, 6, 862; Gerha^it, A. Ch. 
3] 7, 292 ; I^adenburg A. 141, 241). Obtained 
Uso from its methyl e{her, which is formed by 
aeating p-oxy-benzoio acid (1 mel.) with KOH 
'2 mols.) and Mel (2 mols.) at 120® fLadenbur^. 
tt is a product of the oxidation of chioa (Erd- 
mann, J. pr. 71, 198). It is also produced by 
jxidising C,H,Me(OMe) (K6mer. Bl{2] 10,46§) 
uid by boiling the sulphate of p-diazol^nzoic 
acid withMeOH (Griess, B. 21, 979).,. Prep.ired 
by mixing basic potassic p-oxybenzoate (got by 


on phenetola in presence of A101| S*}. ’ Tbe 

nitrile O.H^OBt).ON [69®], (268^), is got from 
0«H4(0Et).Nfi2 by Sandmeyer’s reaction (Pinner, 
B. 28, £968). It is volatile with steam. 

Ethylene derivative. The amide 
0^4(00eH4.00NHJ, [280°] is formed by the 
action of OlOONH, on 0.4H4(0Phh in GS2,in pre- 
sence (Gattermann, A. 244, 69). 

Allyl derivative C 4 H 40 .C.H 4 .C 0 ;,H. 
[123°jr Formed from its r ether EtA' [109°] 
(260°) which is got by heating p-oxy-benzoic 
ether with , KOH and allyl iodide at 120° 
|'(Soichilone, G. 12, 461). 

Phenyl derivative OeH4(OPhhCO^ 
[160°]. Obtained by the action of phenol on the 
sulphate of p-diazo-benzoic acid (Griess, B. 21, 


by mixing basic potassic p-oxyD^zoaw {goi oj | and^also by the action of boiling alcoholic 

bfating potassic salicylate at 220 , or by adding , ^ upon C.H4(0Ph).C02Ph, a white sublimate 

KOH to a solution of p-oxybenzoic acid) with a 1 r ?. 

solution of KMeSO, and evaporating to dryness, 
ihe residue is treated* .vith HCl, and the anisic 
acid separated from undecomposed p-oxybenzoio 
acid by solution in chloroform (E, v. Meyer a. 

P. Richter, J. pr. [2] 32, 429). Monoclinic 
prisons, m. sol. hot water. ^Tields, on nitration; 


&.Ha(NOl)(OMe)CO,H, 04H,(N02)20Me, , and 
OA(N03.0Me. HIAq converts it into Mel and 
p-oxy-benzoic acid (Graebe, A. 139, 148). When 
taken internally it passes into the urine as anis- 
urio acid {q. u.). POCl, forms the anhydride 
OiaHj.O* [99°] (Pisani, A. 102, 284). i’Clj forms 
crystalline CaH4(OMe).COCl. Forms the salts 
NH4A', KA', N^' Jaq,NaA'6aq, BaA'^, SrA'^aq, 

PKA' «yi 


[73®_78°] got by strongly heating p-oxybenzide 
in a current of hot CO2 (Klepl, J.pr. [2] 28, 200). 

A Phenoxy-eihyl derivative 
0.2H4(OPh).O.C.H4.CO2H. [196°]. Satiny needles 
I'from olcohol) (Wagner, J. pr. [2] 27,4J227). Its 
ethet EtA' [81°] is crystalline. 

Nitro-phenoxi -ethyl derivative 
O.H4(N02).0.02H4.0.CaH,CO.,H. The 0 - com 
pound [207°] forms an ether EtA' [103°] crystal- 
lising from alcoCiol in plates, and may be re- 
dim^ to 0.H4(NH2).0.02H40.C.H4.C02H [186°]. 
The p- isomeride [218°] foams a salt NaA'3aq 
and an ether EtA' [131°] crystallising in minute 

cv,an. 1 0A(0H).C0NH [lea*]. Neeme, 

CdA'Isaq, PblOH)A', Cr2A'3(OH)„ MnA'^Saq, j (c^toing a^). Forms the sodi^ 

CoA'fsaq, NiA'-^Saq, CuA'2 8aq, CuA'(OH), and ; OaH4(ONa).CONH.j and C„H4(ONa).CONH3Cl 
AgA' (Borrella, O. 16, 303). Its ethers dfe ; [206°]. Yields p-oxy-benzyl alcohol on reduc- 
MeA' [47°], (265°) and EtA' (o.253°). Its amide , tion with sodium-amalgam (Hutchinson, B. 24, 

i "‘!i»<..v!.oA(OH,.co«pbH,i.OT. i*. 

i Bin. 

CIWNH. and Aid, on C„H,OMe dissolved in CS* Prisms (from dilute alcohol) (Sohotten, B. 21, 

“ 2264). 

Nitrile 0,H4(OH).CN. p - Cyartopheml 
[118°]. Formed by distilling ammemium p-oxy- 


(Gattermann, A. 244, 62 ; B. 23, 1197). It crys 
tallises from water in needles or plates. The 
anilide C4H4(OMe).CONPhH [169°] js formed 
by the actioft of pnenyl cyanate on anisole con- 
taining AlCl, (Leuchart a. Schmidt, B. 18, 2338). 
The nitrile C,H4(OMe).CN, [62°], (264°h is 
formed by heating the amide alone or with PCI* 
(Henr/,^.[2]6,20!^; ” 


benzoate with PjO* (Hartmann). Formed also 
from p-amido-phenol by Sandmeyer’s ceaotion 
(Ahrens, B. 20, 2964), and by the action of NH| 
on p-oxy-bonzide. Thin trimetrio laminn ; 
H.2, 667), and by heating j a:6:c« *866; 1:2*808. M. sol. hot water. Forms 
rSh AcCl at 116° (Miller, i an acetyl derivative 0*H4(OAc).CN, [67°], 
" ^ ' (266°), crystallising in white needlbs. 

Anhydride 0,H402. p-Oxybentide.^ Ldft 
in the retort after distilling p-oxy-benzoio acid 
below 360° (Klepl, J. pr? [2] 25, 626 ; 28, 194). 
White amorphous powder, blackening at 860° 
withou*^ melting. Insol. ak^ohol. Reconverted 
into p-oxy-bonzoio acid by boiling EOHAq ; not 
attacked by NH, or Na^CO^Aq. Heated in sealed 


C,H.(OMe).CH:NOH wf, . 

B. sfe, 2791). It crystifillses in needleSf v. sol. 
alcohol and ether. Hydroxylarain^ converts it 
into OJR[4(OMe)C(NH2)NOH [123°]. 

Ethyl derivative 0*H4(0Et).C02H. 
[196°]. Formed from its ether EtA' (276°) 
which is got from p-oxy-benzoio acid, KOH, and 
EtI (L. a. F.). Got also by oxidising the ^ihyl 
.derivative of phloretic aicid with ohromio acid 



Yields AgA' dL'ystallising in needles. The amjde 
OJH4(OEt).CON^ [202°] (G.), [206°] (P.), is 
formed by tbe action of 6yaaio add or GIOORH* 
on OcH.OEt in presence of AlCl* (Gattermann, 
4. 244,68 ; B. 2a, 1197), and by adding NaOHAq 
top-ethoxy-behzamidine hydrochloride (Pinner, 
JP.28. 2964). The anilide 0*H4(OEt).CONHPh 
[170^ is foraood by the action of phenyl cyanala 


, , ^ , product 

of Se *action of 'heat on p-oxy-benzoio acid. 
Minute needles, v. sol. alcohol. Quickly con- 
verted by alkalis intqp-oxy-benzoio add. Yidds 
NaA'. BaA'« and C,4|UoO^ [217°]. • 

Anhydride Ot|H,4CLt.e. * ^ ^ 

XIOja.OJ&4.0.00.0ja4.0.00.0A OH. t280®l* B. 
Ydcohol) *45 in tbe odd, 1*8 at 78®. Aocom- 
*papiai p-fy^ybuipiidt- OxystaUinb powdif. Ooh* 



the 


nrUdbjMtMh Atop-ozy-bensoioftdid* Oivei 

wid Uf|HitAoO|^80^. 

Anhydriae Conned from the 

add and 20% (Sohiff. B. 15, 2588). Insoluble 
powder. , 

Bi-oxy-benioie acid OfUfi* 

OA(OH),COaH [8:2:1]. Pyrocatechin carboxylic 
Mol. w. 154. (204^. Formed in piall 
quantity, together with protooateohAioiaoid by 
.heating pyrooatechin (1 pt.)i^th amnionium 
carbonate (4 pts.) qpd water (5 pts.) at lt0° (A. 
Miller, C. J. 41, 898; A. 220, 116)-. 

by heating iodoaalioylio acid, with KOii^ 
Needles (containing 2aq), m. sol. water, v. sol. 
alcohol and ether. FeOl, gives a blue colour not 
destroyed by excess, but changed to violet-red by 
NaaCO,. Gives a flocoulentpp. vith Pb(OAo)^— 
BaA'^baq ; prisms. (S. of BaA'j) 1 IS . 
Isomeride o. Protooatechuio Atm. ^ 
a-Bl-oxy-bcnsoio acid 0,H,(0H)aC02H 
{a)-Be 8 orcylio acid. [222°] (B. a. S.) ; [233 ] (B.). 
Formed by fusing a-di-sul^o-benzoio acid w|lli 
potash (Barth a. Senhofer, A. 169,222). Forrped 
^so from bromo-Bulpho-benzoic acid by ^ota^h, 
luaioii (Bftttinger, B. 8. 374). Priama or neeaiea 
(oontoming 1* aq), m. sol. cold water. Gives no 
Mlonr with Fed,. Cone, ft, SO, at 140 a 

red aolntion whence water ppts. green flakes ol 
anthrachrysone 0„H.O.. Yijlds resorcin on 
fusion with potash. ,, ai... 

Salts.— NaA'aq,—BaA',4aq.-CuA',6Ja^— 
OaA',41aq.— AgA'aq : crystalline pp. _ 

Ethyl ether EtA'. [below 100^. Prisms. 

Methyl ether of the methyl dertvt^ 
live O.H,(OH){OMe)CO,Me. (316'’). Formed, 
together with C.H.(OMe),CO,Me ^0“ 

Ixmzoio acid, Mel, and KOH (Meyer, M. 8, 480). 

^^Bi-methyl derivative 0,H,(0Me),C0,H. 
ri76°l. Formed by methylation and also py 
Uidation of the di-methyl ether of otcin (Tie- 
oann a. Strong, B. 14, 2002). White needles, 

01. hotwater.a-AgA': ervstaUinepp. 

Methyl ether of the d%-methyl der^ 
iative C^3(OMe).iCOaM0. [81°]. (298 ). 

four-sided prisms (M.). 

Di-cthyl 

Prisms. Forms oily CgHjiUiittjj'-'vjiijfc. 
“li.«xy.tanaoira«idOA(bH),CO^[4i^l]. 
[8)-B«sorc^»c «c«f. [206°]. B. •26 at 17 . HJ. 
188,100. H.O.p. 676,900 (Stohmann,jr.i>r. [2] 

“*■ &fi«t-l- fW 

ri:9:4] by heating withKOH(A8oher. A. Wi. il)- 

2. From toluene 

and potash-fusion (Blomstrand, B- 6, 1088, Fahl- 
berg. Am. 2, 196).— 8. By oxidation of its alde- 
hyde or of umbelliferono (Tiemann a.Jteimer, 
B. 12,997: 18,2388).-4. By heating resorcin 
with ammonium carbonate and water m i-o 
(Brunner a. Senhofer, B. 13, 2366).-- 6, By oxi^ 
&morin with HNO. (Benedikt »• Hazur^ 
Al* 5 1701.— 6. By warming 
with aoid(Iiippmann, if.9,806; 10,620). 

P»-«)arot»on.-20 pts. of resorcin »« 
tor an hour and a half with a solution of 100 pto. 
of notasaium or sodium hydno carbonate ig 200 
of Vater ; the yield ^ 80 PXi. ®f the resotom 
ffiigtny^ a. Kbstaneoki, B, 18, 1984). 

' propertiM.— Crystal^ to 

QncdlH (containing Sa^j) and from water ii| 


OXr-BBNZCilUAdQfc 6S® 

pitma (containing laq, liaq, or Bii^. 
composes at its mwtina-point into OOt and 
resorcin. Fed, colours its solution dark rose- 
redft Bleaohing-pow^r gives a violet tint, 
ohangiiig^ to brown. By treftting the acid with 
C.BL(OH),CO^ [5:2:1] and AOj,0 and distilling 
' product ' ^ — 


HUB pxutAuun there is formed euxanthona 
[4 J]0.H,(OH)<®O>£VEI.(OH)g 6] (Gtaeba, 

B.22, A05). _ • ^ 

Salts. — fcA'aq. — BaA^j4aq.— BaA jTaq.— ^ 
CuA'gSaq.— AgA'. 

0 -Methyl derivative 
aH.(OH)(OMe)C02H [4:2:1]. Formed by oxi; 
dising O.H,(OAo)(OMe)CHO (Tiemann a.^ar. 
risiuspB. 13, 2364). Crystalline. Boh water. 
Gives no bolour with FeClj. 

p-Methyl derivative « x 

O.H,(OMe)(OH)CO.,H [4:2:1]. i;i64»]. 8. -Vht 
20°. Got by partial methylation of the acid 
(T. a. P.), and also by^he action of 
aH*(ONa){OMe) at 21^ (Korneg a. Bertoi^ 
Rendiconti d. R. Istit, Loinhai/^f 18, 741 ; B. 
.14, 847). Needles, foI. hot water. Gives a 
i^eddish-violet coli^i* with FeClg. NaA'^qP- 
KA\— BaA',4aq.-PbA',aq. e 

Di-methyl derivative OgH|(OMe)gOOgB 
[108°]. Got by methylation (T. a. P.) nod b’ 
oxidation of the di-methyl derivative of (3) 
methyl-umbellic acid (Pechmann, B. 16,21Jb; 
17, 2133)| Needles, si. sol. cold water. — CuA •• 

~'^mT7ihli 'd^fvItive c.H.(OEt),oo,a 

[99°]. Got from the aldehyde (Tiemann a# 

Di-oxy-bensoic acid CgH3(OH)gCO^jH [6:2:1]. 
[o 147°]. Formed, together with the (4,2,1)- • 
komeride, by heating resorcin with ammonium 
carbonate and gvater (B. a. S.). 
from the methyl derivative of the nitnle (Lobry 
deBruyn, B.T.C. 2, 206). Needles. Decom- 
poses on fusion into CO, and resorcin. FeCl, 
gives a violet* colour, changed to blue by excess. 
Bromine -water gives tri-brorao-resorom.— 
BaA'..aq.-CuA^8aq.-AgA': crystalline pp. 

Di-methyl derviative C3H,(OMe),COjP. 
[179°]. aTables (from alcohal). 9 . 

^ Nitrile of the di-methyl derivative 


WVF 

UgUjtuiiieijON. 

OJaJoMe (NOJ.CN by boUing with MeOH and 
KOH. Crystals. Gives ^.with nitric .acid a 

X- .ompoundaC^gBA 

spond^g nitriles C„H3(PMe)(OEt)CN 
r H.(OEt)i?N [122°] crystallise from alcohol, 
thfl former m trimetrio cryst^s, a;6|0 
•796:1:1-66, and the^latter in di-metno crys^ 
5 -si: -666 (Lobry d? Bruyn, R. 2 ". C. 8, m). 
Dl-oxy -benzoic aold 08H,(0]^,C0,H [5:2:11. 
Qe^isic aMd. Bydroquivene (Arhoxylie aeuk 


^^%lrmati<m.-l. By fusing 

fl96°l or bromo-salicyhc acid with KO^Lmw* 

inafln, A. 120, 299 : Bakowsky ^ Lop)^. ft A 
789 ; MiUer, A. 220, 124 ; P. F. Fgankland, O.f, 

. A ... KaIITAIA flAlQ. - 


4 

tt 7 - 750^ 2. From oxy-aniido* benzoic acut 

fooldbcii, -J. pr. r2].19, 371).-8. By fhafaig 
Jentisii^th ^tafii (HlMiwetz a. 

A. 176!o 6; Tiemann a. Miller, B. 14, 1988).— 
4 . By digesting KHCO,(4 pts.>with hydroqnm 
one (JlS.) and water (4 pts.) (Senhofer a. Bar 
lay, Me 2, 448). 



egg OXY-B^’ZOIO A(^ 

PnwetttM.— Needles or prisms, 7. sol. waik, 
aloohol, and ether. Fed, colours its solution 
blue. Reduces FeWing’s solution on heating. 

Split op on distillation injljo CO, and hydroq^n- 
one. Bensamidind forms a oojnpound [2b6°] 

(Pinner, B. 28, 2939). 

SaltB.-NaA',5iaq. DeUquesoent pnsms. 

--KA'aq.— CaA',7aq.— BaAV S. 40 “at 18°.— 

PbA,2aq.— OUA'jd'aq." 

Ethyl ether ^Oryst^. 

m^Methyl derivative 


O.H,(OH)(OMe)CO,H 72:6:1]. [142°]. S. *17 
at 10° ; 9 at 100°. Formed by oxidising the , 
acetyl-methyl derivative of gentisio aldehyde | 
C,I^(OAc)(OMe)CHO with KMnO„ and saponi- ' 
tying the product (Tiemann a. Miller, 13.^14, 
1997). Formed also by the action U CO, at 
225° on 0,H,(0Na)(0Me) (Korner a. Bertoni). 
NlSbdles. Its solution is coloured blue by FeCl,. 

Di^methyl derivative OgH;,(OMe),CO,H. 
^^«oj Formed by oridlsing CgHalOMeJaCHO. 
Keefes.— AgA': small white needles. 

Tri-oxy-benzoio acid v. Gallic acid. 

Tri-ozy-benzoio acid 0gH,(0H).,C0.2H. 

^ri-methyl derivativd CgH.j(OMe),CO,H. 
[109°]. iformed by oxidising the tri-m.nthyl 
jderivative of aesculetic acid (Will, B. 16, 2118). 

Tri-ethyl derivative CgH^(OEt)gCO,H. 
[134°]. Formed by oxidation of the tri-ethyl 
derivative of (a)- or ($)- cosculetio gcid with 
EMnO^ (W.). Slender needles. 

Trl-ozy-benzoic acid 

O.H,(OH),CO,H [4:3:2:!]. Mol. w. 170. [206°- 
22F]. S. ‘13 at 12-5°. H.F. 231,300. H.C.p. 
633,700 (Stohmann). Formed, together with 
pyrogallol dicarboxylic acid, by heating pyr^- 
gallol with ammonium carbonate (Senhofer a. 
Brunner, Jlf. 1, 474; Kostanecki, B. 18, 3202; 
Schiflf, A, 246, 35). Needles (containing laq), 
sol. alcohol. FeCl, colours its dilute solution 
violet. Bleaching-powder and nitric acid do the 
same. Lime and baryta-water gives a bluish 
pp. Reduces ammoniacal AgNO, in the cold. 
H,S04 does not form rufigallic acid (difference 
from gallic acid). POCl, forms an acid O.jHioOg 
greatly reserqbling <^annin. It is an a* tringent 
yellow powder and gives Ba(C,4H,0,), and 
g,,H,ACgO| 


‘ Tri-oxy-bsniole add ^ 0,H,(OH),CO,H. 

Phkiroglucin carboxylic acid. Formed by boil- 
ing phlorogluoin (1 pt.) with KHCO, (4 pts.) 
and wa^ (4 pts.) (Will a. Albrecht, B. 17, 2103; 
18, 1823). Colourless crystals (containing aq), 
sol. alcohol and ether. Split up by boiling water 
into CO, and phlorogluoin. Fed, gives a trans- 
ient blue colour. Alcohol and HCl yields CO, 
and the‘iiA.hyl ether of phlorogluoin. On heat- 
ing with POCI3 k gives an isomeride of tannin, 
which is, however, not very astringent and gives 
no colour with FeCl, (Schiflf). 

Tri-methyl derivative? 
‘CgH,(OMe)jCO,H. Asaronic acid. [144°]. 
(300°). Formed by oxidising asarone with boil- 
ing aqueous KlidnO, (Butlerow a. Rizza, J. R, 
19, 3). Needles. On distillation with lime it 
yields Cg&,(OMe), (246°). 

Rcferencel. -Bbomo-, Bromo-nitbo-, Chlobo-, 
Chlobo-iodo-, Chloro-nitro-, I 0D0-, and Iodo- 

NITRO-OXV-BBNZOIO ACIDS. 

« nYV-mcWXnTO- ALTiEHYBE C.H..O- 



of the meadow-sweet {Spircea ulmaria) (Ettling, 
A. 35, 247) and in Crepis feetida (Wicke, A. 91i 
374). 

Formation. — 1. By oxidation of saligenm or 
salicin (Piria, .4.' 30, 163).— 2. In the products 
of dry distillation of quinic acid (Wohler, A. 
61, 146).— 3. By mixing oruoroforin (15 pts.), 
phenol (10 pts.), NaOH (20 pts.), and water 
(86 pts.), at 60°, boiling with inverted condenser, 
distilling off excess of chloroform, acidifying and 
distilling with steam (Tiemann a. Beimer, B. 9, 
423, 824). 

Properties.— Liquid, with pleasant odour, v. 
si. sol. water, miscible with alcohol and ether. 
Turns red in air. Added to ‘ Vermouth * and 
other liqueurs. Produces epfleptic convulsions 
in dogs (Laborde a. Magnan, J. PA. [6] 16, 448). 
FeCl, colours its aqueous solutimi violet. Does 
not reduce Fehling’s solution. Combines with 
KHSO, forming C,HgO(OH)SO,K crystallising 
in needles (Bei tagnini, A. 85, 193). 

Beactwns.—l. Yields o-oxy-benzoic acid on 
oxidatum. — 2. Sodium-amalgam reduces it to 
saligenin (Beilstein a. Reinecke, A. 128, *179). — 


Salt's.'— KA'aq.—NaA'2aq.-BaA', Saq.— ! 8. Heated with ZnCl, and HOAo it terms ted 

. . .ii. .. . .... 1 L ' /I TT iwiani wofAi* will All r1 1 cam VAfl 


OaA'.feq.— PbjOAPjlJ* . 

Attlyl ether t!A(OH)*OO.Me. [162»]. 
Needles (containing 2iaq). r 

Tri-methyl derivative CaH,(pMe),C05,H. 
[99°]. Crystals (Will, B. 21, 2020). 

Methyl ether of the tri-methyl difi- 
iue C.H,(OMe),COiMe! (281°). OU. 
Ethyl ether EtA'. [102°]. Colourless 
crystals (containing aq) melting eX 86° when 


,aq: whTte flocculent pp. ' amorphous OhHioO,, insol. water, which dissolves 

alkalis with violet-red colour but is insol. 

acids. It yields amorphous C,4HoAc03 (Bour- 
quin, B. 17, 602).— 4. ACjO (2 mols.) at 180° 
forms CgH4(OAc).CH(OAo), [100°] which splits 
up on distillation into Ac^O andCgH4(OAc).CHO 
(256°). On treatment with soda the compound 


0.fl,(OAo).CH(OAo), yields C.H,(OH).CH(OAo), 
[104°] (Barbier, C. B.90,3Tf:— 6. Acetyl chloride 


sontuninff ac) melting eX oo wnen maroier, t/. 

hydrated.' FeCl, gives a greenish-brown cotbur j yields ‘ disalicyl aldehyde ’ CmH.oOh [130°]. The 
(WlUa. Albrecht. B. 17, 2100; Sohiil. A. .246, ; Ume body is formed by 


40). 


TrX-ithyl derivative OgH,(OBt),CO,H. 
Fomted by oxidation of the tri-ethyl 


! eaiue uuujr in luiuiou uj uxio 

j Buccinyl chloride, and PCI, (Cahours, A. 78, 228 ; 
' Perkin, A. 146, 299 ; Zweuger, A. Suppl. 8, 42). 
It crystallises from alcohol in long needles, and 

* . - X i t ^ vvr i9/fOn 


hofttods 

Ethyl Ad** of the tri-ethyl deriva- 
tive CgH,(0Et),0O,Bi. OiL Formed by alhylA- 
ting the acid. 


6." ^inc - dust and HO Ac form OuHioO, 
crystallising in needles [82°] (Tiemann, B. 19, 
857).— 7. Bromine forms OgH^ra(OH).OHO and 
fijifitfi (Werner, BL [2] 46.277).-8. Cyanogen 



©XY-ffifNZOIO AtfiEHtOB. 


Jorra nyiiffUin* 0,H,N0, (Ca^nw, X. 
10^822).— ¥. Ammonvum cyanide and aioonol 
form OgaH„NA [148®] and 0«,H,»NA [168^] 
(Haannann, B. 6, 841).— 10. Sodmm succinate 
andaoetio anhydride form, on heating, diooumarin 

o.h«<ch;o^o°;ch>o-®‘ 

2528).— 11* Thioglycollic acid and zinc chloride 
form 0«H4(0H).CH(SCH,.C0,H)., [148J] iBon- 
gartz, B. 21, 480).— 12. Gasco>^ or ftlchholio 
ammonia gives rise to ‘ hvdftsalioylarmde ’ 

0JH4(0H).0H:N.CH(e!„H».0H).N:CH.C,.H4.0H 

which forms yellow crystals [145°] (Ettling, A. 
85, 249 ; Herzfeld, B. 10, 1270). R is insol. 
water, si. sol. cold alcohol, and is decomposed 
by boiling acids and alkalis into NH3 and o-oxy- 
benzoic aldehyde. It is converted by alcolmlic 
ammonium sulphide inio crystalline CaiHjaN.SO^, 
and by HCy and HOI into two isomeric crystal- 
line * hydrocyansalides ’ (Boilstein, 

A. 136. 170). Hydrosalicylamide forms the salts 

" _L ^ TT XT /^ \ OXITT 
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^neoyl derivative OJBJiOBzyGBO. OiU 
^Glueoeide t>. HBLicaN. 

Methyl derivative S^4(OMe).CHa 
[36°j. (238®). Formed from O.H,(ONa).CHO, 
Mel, MDd MeOH (PerkiiA A. 146, 802; O. J-oo, 
6r,0 ; VMwinckel,»B. 16, 2024).‘ Thick 
nearly insol. water, m. sol. alcohol, ®*“®*’* 

Alcoholic «C1 and H^S form the (^)-thioalde- 
hyde C^^H-^SaO, [224®]. . While aj “10 the 
(a)- isomeiide C24H.j,S303 [157*] is formed (Bau- 
mann a. Fromm, B. 24, 1446). ^ 
colourless ammonium sulphide yield 
1 85®- 88°]. When KCy followed by HCl is ud^d 
|ito the ethereal solution of C8H4(OMe).CHO 
there is formed OaH4(OMe).CH(OH).CN [71^ 
whence^ alcoholic NH, at 70® yields 
(C..H4;OMe).0HCy)2NH [123®], and alcohoho 
aniline at 100° gives CJl4(OMe).CH(NHPh).ON 
[61®] (V.). Ethylene-diamine at 120® forms crysj 
talline C2H,(N:CH.C,H4.0Me)2. 

Bthyl derivative CJI^iOEt}.CHO, [7 1. 

(249°) (Gottig, B. 10. 8; Perkin, 4i 


i <C.T 6^55?). “aieSr/H.TVSas 

ILn f229V“^owla ^ci^‘“nd ! oryBtaUmeN,(U.C.H,OEt)„ which ^oonve^d 

JlIaIwiIa mftnnstetilt a. 1 ' ov heating at 165 into an amorphous isomeride. 


NHoMe and, salicylic aldehyde (Dennstet« 
Zi^ermann, B. 21, 1653).-14. ^/th^amcne 
forms the homologous ^oi* 

AnUine forms C,H*4(OH).CH:NPh [50-5®] 
(Schischkofl, C. R. 45, 272 ; Emmerich, A. 211, 
344). It forms a crystalline c^npound witli 
HOv. v-Nitro- aniline forms the compound 
O.H.(NO.,).N:CH.C.H.<W [lie®].— 16. Di-tnethyl- 
H-phenylem diamine forms In like m^ner 
S,?I.(OH).OH:N.C.H,NMe, [134“] (Nuth, B. 18, 
673). Di-methyl-aniline and ZnCl, form 
C.H.(OH).CH(OANMoJj. — 17. Benzidine m 
weak alcoholic solution forms the compound 

C,JI,[N:CH.O,H,.OH],orystalU8ingfrombenzeiio 

in colourless needles [2C0“]. Di-anudo-ditolyl 
forms the homologous C„H,.;[N;CH.0,H4.0HJ2 
[202“] (Schill a. Vanni, A. 258, 374).— -8. 
Ethylene-diamine forms CjH4(N:CH.C4H,OH), 
ri26“l (Mason, B, 20, 271).— 19. Ethylene-am- 
line forms C,H4:(NPh)4:CH.O,H,OH [116°] (Moos, 
B 20, 733).— 20. p-Toluidine gives rise to 
0JI,Me.N:CH.C.H,.(5H [100°] (Jaillard.Z 1865, 

4401 21. Phenylene^m-diamine hydrochloride 

yields OA(N;Cn.C.H40H)g forming crystalline 
n'H.PtCl.(Schift, A. 253, 329). Tolylene-m- 
dS yields homologous CA(ll:CH.C,H.OH). 

ri09®l. 22. Tolylene-o-diamine forms a com- 

Uund O38H33N3O, [106®-110®] and azurine 
0,.H33N40, [25e*6°] which exhibits blue fluor- 
escence in alkaline solution (Ladenburg, B. 11, 
596). - 23. {6)-Naphthylamine reacts lorrning 
C,.H,N:0H.C.H40H [121“1 (Emmerich, A. 241, 
3611 —24. Vrea in aqiieous solution gives 
orystalline (Na4.CO.NH).OH.CAOH whence 
Cu(C,H,,N,0,), (Sohig, A. 161, 199). — 26. 
•n-Amitlo-beneoie acid forma the compound 
OOJi.C.H4.N:CH.C.H,OH [190^ which forms 
.n amdo [186“] (Sohiflf, A- 210, o / i 

8aU8.-KO,H.O,aq: yeUow tables. S. (al- 
‘oohoD 6 (Michael, Am. 1, 309).— NaHA,iaq.— 
BaA'^aq.-Pb(OH)A'.— CuA', : brownish-greon 

derivative 

(968°). Powned from C.H,(ONaj.CHO in cthft 
ty adding Ao,0 (Perkin, A. 14^ 208 : 160, 8-). 

Butyryl derivativa OmHuO^* (260 - 
270®), Oil. 


ay heating at 165° into an amorphous isomeride, 
yielding crystalline E'3H.^PtCl„ 

308V. Forms with aniline oily C^H4(OEt).uH:NPh 
(Sciiiff, A. 160, 195), and with ethyl-aniline oily 
08H4(OEt).CH(NEtPh)2. Aqueous urea forms 

crystalline aq. rTTO 

Isobutyl derivative C„H4(OC4H9).CHO. 
(266®). OilnBaumann a. Fromm, B. 24, 1448). 
Alcoholic HCl and H^S form the (a) [142 ] and 
iff) [163®] isomcrides Cj^IIqjSaO;,. Ammonium 
sulphide yields O^Hj^SjO* t®2°-56°]. 

Benzyl derivative O^H4(O0^7).CHO. 

. XI. 

Derivatives o/ o-oxy-hemoic ortn- 

c!Hf(OH).CH{OAd), [104“]. Fom^ 
aldehyde and Ac.^0 at 150® (Perkin, A, 146, 
371®). Tables (from alcohol). 
C,H4 (OAc).CH(OAc).;. [101°). Needles (from 

alcohol). ^ ^ . 

C,H4(OMe).CH(OAc)3. [76°]. Prisms. 

CLH (OEt).CH(OAc).,. [89°]. Prisms, insrf^q. 
^ Linl „C4.H4(0H).CH;N3 [67®]. White 
crystals, resolved by warm HClAq irfio its com- 
ponents (Lach. B. 16, 1782 ; 17, 1572). A^O 

converts it acetyl-o-ox^bonzonitnle. The 

compound NnPh.CO.O.OBH4.CH:NO.CO.NHP 
[115®] is formed by phgny/ cyan ate (Gold- 
schmidt a. SciiiilthA.s, 8102).--B HCl^ 

C H4(ONaj.Cyi:NONa3aq:%nall pearly scales. 

** Derivatives of the oxim 

CH(OMe).Cn:NOH. [92°]. With phenyl 
oyanate^ it yields CBH,(€)Me)_CH:NO.CO.NHPh 
ri06°l (Goldschmidt, B. 23, 2741). 
C*H4(OMe)/:;H:NOMe. Oil. • 
C-]i,(OEt).CH;NOEt. Oil. 

0!h 1 OH).CH:NOC,H,.* The («)-i8omend0 
r#3®l irf'formed from o-oxy-benzoio aldehy^and 
(o)-bon«yl-hydroxylamine, whUe the (^iso- 
moride [l(Jb“] is obtained 

B 17, 676*: Bossing, B. 17, SOOSV. Aields 
ck(6Ao).CH:N.NAoPh [133“). wJiicV forms » 
crystalline dibromide converted by boilmg ako- 
I k/l Into C,H^r,(OAo).CH:NaHPh [1W“], which 



688 




yidds 0^r^OAo^:KaAoPh [158<»] (i and^ 
0ja;Bro(0]^0H:Njtoh [148«]. 

m-Oz7>b6uoio aldehyde OA(OH).OHO 
[8:1]. p04®3. (240°). Formed by redaoaon of 
m-oxy-bensoio acid in hoid eolation by sodium- 
amalgam (Sandmann, B. 14, 969). Obtained also 
by oxidation and diazotisation from m-amido- 
oinnamio aoid (Luff, B. 22, 2041. PA)pared from 
m-nitro-boFzoio aldd'yde by reduction and treat- 
ment of the amido- compound with nitrous aoid 
(Tieraann a. Ludwig, B. 16, 2041). Needles (from 
water). Ezcessof ko-jb forms C^H4(OAc).OH(OAo)4 
crystallising in plates [76°]. 

Acetyl derivative OaH4(OAc).CHO.(263°)? 
Fbrmed from the K salt and Ao^O. Oil. 

Methyl derii;atifjeOaH4(OMe).CIIO.(230°). 

Oxim C,H^(OH).CH;NOH, [£7-5°].‘ Soft 
lilky needles (Clemm, B. 24, 826). 

Phenyl hydrazide 

OA(OH).CH:N3HPh. [131°]. Prisms, ▼. sol. 
alcohol (Budulph, A. 918, 102). 

- j;>-Ozy-|)enzoio aldehyi^ OaH4(OH).CHO [4:1]. 

[116°]. ForiSied by heating its methyl derivative 
with HClAq at 200° (Bucking, B. 9, 627). Pre> 
(Tp^red, together with the o- isomeride, by thd 
action fpf chloroform and alkalis on phenol 
(Tiemann a. Reimer, B. 9, 824 ; 10, 63). « 

Properfies.—Needles (from water), v. sol. 
alcohol and ether. Not volatile with steam. 
FeCl, gives a slight violet tint to its aqueous 
solution. Reduces ammoniacal A^NO,. With 
NaHSO, it forms the crystalline compound 
C^4(OH).OH(OH)SO,Na [112°]. 

Beoctwma.— 1. Potash-fiision forms p-oxj- 
benzoic acid. — 2. Sod ium-amalgam and water re- 
duce it to C,H4(OH).CH(OH).CH(OH).C«H4{On) 
[222°] and the isomeric di-oxy-isohydrobenzoin 
[198°] which forms the crystalline derivative 
OA(OHUCAOAc), [192°] (Herzfeld, B. 10, 
1268; Tiemann, B. 19, 354).— 3. Bromine ppts. 
C,Ey3ra(OH).CHO [181°] and, when in excess, 
forms OJH^Br^O (Werner, Bl. [2] 46, 278).-4. 
Boiling Ac.p (3 pts.) forms C,H4(OAo).CH(OAo)a 
[94°] (Tiemann a. Herzfeld, B. 10, 64 ; Barbier, 
C. B. 90, 87). — 6. Heating with HO Ac and ZnCl, 
forms red amorphous C,4H,oO|, which gives a 
violet solution in alkalis (Bourquin,!?. 17, 603). — 
0. Ammoma forms an oily compound. — 7. Aniline 
in ethereal solution forms CgH4(OH).CH:NPh 
[191^. — 8. p-Toluidine yields the compound 
C.H/0H).0H:NQ^, [213°]. — 9. Di-methyl- 
piie^lene - diamine r gives,- rise to crystalline 
0|Hj0H).CH:N0^4^Me, decomposing at 240° 
(Na&, B, 18, 674).*— 10. {B)-NaplUhylamine 
forms 0^4(OH).CH:NO„H, [220°] (Emmerich, 

A. 241, 366). 

Acetyl d6rtvafi^eC^4(OAd).CHO. (260°) 
(Barbier, BA [2] 83, 62 ; 0. B. 90, 37) ; (266°) 
(T. a. Formed from 0,H4fDK).CBp and 

Methyl derivative 0,H.(OM§).CHO. 
Aniejc aldehyde. Mol. w. 136. (248°). S.&. 
M 1*228. Formed, together with anisic «cid, by 
oxidation of anethol or oil of anise (Oahours, 
A, Ch, [8] 14, 484 ; 23, 864 ; Rossel, A, 161, 25|. 
Formed also by distil^ng calcium anisate with 
calcium formate (Piria,*A. 100, 106) and by 
methylation of jp-oxy-benzoio aldehyde (T. a. H.). 
Oil, forming<^with H3SO4 a crimson solution, 
turned violet on heating. WithNaHSOsit forms 
UiytiaiUn^ 0«U,NaS04 tq (Bortaguiul, 4* 


968). forms 

corresponding alcohol and acid.— 2. Alcoholic 
Hd and H,S form 0,4H;^,0* [188°] and, at 
-10°, an isomeride [127°] Baumann a. Fromni« 

B. 24, 1442). Alo<molio KsS forms the thio* 
aldehyde [75°-77°], while hlooholic ammonium 
sulphide forms a polymeric thioanisio aldehyde 
[92°] and the disulphide (O.H.(OMe).OH2),S, (B. a. 
F.).*^. bBodium-amalgam forms two * hydra* 
nisolns ’ O.H4(OMe).OH(OH).OH(OH).O.H40Me, 
mel'dng at 172° and 126° j^Samosadsky, Z, 1867, 
678 ; 1868, 643). Boiling dilute H2SO4 converts 
the isomeride [172°] into OigHmOg [96°] (Rossel, 

A, 161, 36). Zinc and hydrochloric acid form 
0,H4(0Me).CH.40H and crystalline OigHieO, 
[216°]. — 4. Aqueous HCy (28 p.o.) forms 
0,H4(OMe).OM(OH)CN I63°], which yields 
OgH4(OMo).CH(OH).COjH on saponification 
(Tiemann Friedlander, B. 14, 1976). — 6. Al* . 
coholic KOy yields anisoin.— 6. Succinic acid 
jaelds 08H.(OMe).CH:CH.CH2.CO2H and 

C, H4(0Me).CH<!H.C(C02H):GH.0.H40Me (Fit- 
lig, B. 18, 2623). — 7. Di-tMo-glycol ^ves rise to 
0;H4(0Me).CH:S2:02H4 [66°] (Fasbender, B. 21, 
1476).— 8. Aqueous ammonia provinces * anis- 
hydramide * N2(OH.O„H40Me)2 [120°] converted 
at 170° into crytAialline 'anisine ’ 0,4H,4N20„ 
which forms the salts H'HCl aq and B'^H^tCig 
(Bertagnini, A. 88, 128).— 9. Ethylene-diamine 
forms 02H4(N!On.C.H40Me)2 [111°] (Mason, B. 
iK), 27S).— 10. Aniline gives rise to crystalline 
C4H4(OMe).CH:NPh. — il. Ethylene • aniline 
forms C„H4(OMe).CH:(NPh),:C,H4 [164°] (Moos, 

B. 20, 733).— 12. o-Toluidine reacts, forming 
04H4(OMe).CH:NC«H4Me [32°]. Thep-isomeride 
[92°] is also crystalline (Steinhart, A. 241, 340).— 
13. Phenylene • di- methyl - p - diamine forme 
CeH4(OMe).CH;N.O.HjNMo2 [148°] (S. ; c/.Nuth, 

B. 18, 674). — 14. Tolylene-o-diamine hydro- . 

chloride forms [162°-166°] (Laden- 

burg, B. 11, 1660). — 16. {B)-Naphthylamine 
yields OeH4(OMe).CH:NC,„H, [98°].-16. Acet- 
amide at 120°- 180° forms OaH4(OMe).CH(NHAo), 
[180°] (Schuster, A. 164, 80).— 17. Benzamide 
gives C,H4(OMe).CH(NHBz)j [192°].— 18. Urea 
forms crystalline C,H4(OMe).CH(NH.CO.NHj)| 
and CjeHitNgOj.— 19. Carbamic ether and HOI 
give 0,H4(OMe).CH(NH.COaEt)a (172°]. 

Oxim C„H4rOH).CH:NOH. [65°]? Formed 
from the aldehyde and hydroxylamine (Laoh, B. 
16, 1786). White needles. Converted by Ao^^O 
and by AcCl into C#H4(OH).ON. Yields 

C, H4(ONa).CH:NONa 3aq. 

Methyl derivative of the oxim 
C.H4(OMe).CH:NOH. (a) - Isomeride [62°]. 
Formed from anisic^ aldehyde and hydroxyl- 
amine (Westenberger, B. 16, 2993; Goldschmidt 
a. Polonowska, B. 20, 2407 ; 22, 3102 ; 23, 2168 1 
Beckmann, B. 21, 768; S3, 1687; Miller, B. 22, 
2790). WWte plates, m. sol. hot water. Tastes 
sweet. Heated with kcfi and HGl it gives 
C,H,(OMe).CN [61°]. NaOEt and benzyl chloride 
yield the (a)-benzyl ether [46*6°]. AcjO forms , 
CeH4(OMe).CH;NOAo [48°] (Hantzsoh, B. 24, 41), 
crystallising in prisms. Phenyl cyanate forms 
C„H,(OMe).CH:NO.CO.NHPh [82°]. NaOMe and 
B^el form O.H4(OMe).OH:NOMe [43°] (246°).— 
(8) -Isomeride [180°]. Ppd. as hyoroohloride 
by passing HOI into an ethereal solution of the 
(a)-iBomeride. Blender Yieedlei. Has no taste* 
With NaOEt and bcnsyl chloride it yields the 





OXY-BENZOPHfiNONa 


Na,OOtAq into the nil 


. The aoetyl deriyative 

.OH:NOAo [64®] is converted by 
itrile [60®]. 


PhenyUhydfaHde 0^4(0H).0H:NJBPh 
[178®]. Tufts of nee^es ^udSph, A. 248, i 02 ). 

Ph$nyl - hydraeide of the methyl 
derivative OA(OMej.OH:NjHPh. [121®]. 

c-Di-oxy-benaoio aldehyde. m-Methyl de- 
rivative OaH,(OMe)(OH).CHO [ 8 ; 2 : 1 > «64®- 
268j. Formed, together with by the 

aotion of ohlorof onx^ on a solution of guafacol 
in dilute NaOH (Tiemann a. Koppe, B. 14, 2020). 
Liquid, volatile with steam ; sol. alcqjiol, ether, 
and benzene, nearly insol. Water. FeCl, colours 
its alcoholic solution violet. 

Di-oxy. benzoic aldehyde (LH,( 0 H) 30 H 0 
[4:2:1], (&)-Itesorcylicfildehyde, [i65®]. Formed 
by the aotion of chloroform and NaCCIAq on 
resorcin (Tiemann a.Lewy, B. 10,2232). Needles 
(from water), v. sol. water, alcohol, and ether. 
FeCl, colours the aqueous solution reddish- 
brown. Beadily resiniiied. > * 

0 -Methyl derivativeO^JifiB){OM.Q)CB.6 
[4:2:1]. [163°]. Formed, together with the 
p-methyl ddHvative, by the action of chlordtorm 
and NaOH on 0,H^(0H)(0M^ [1:3] (Tiemann a. 
Parrisins, B, 18, 2365). Cmourless plates, si. 
sol, water. Gives white crystalline pps. with 
ammoniaoal AgNOj, and with PblOAc)^. Yields 
an acetyl derivative OaH 4 (OAo)(tme)CHO [ 86 °]. 

p- Methyl d«riuativfl 0 aH 3 ( 0 Me){ 0 H)CHl 
[4:2:1]. [63°]. Fonif^d by partial methylatiou 
of the aldehyde. White plates, nearly insol. 
water. FeOl, colours its alcoholic solution 
reddish-violet. Gives pps. with ammoniacal 
AgNO, and lead acetate. . 

Di-methyl derivative 0 «H,(OMe) 20 HO. 
[ 68 ®]. Obtained by methylation, and also by 
oxidation of the di-methyl derivatives of (a) and 
{$) umbellic acid with KMnO< (Wm,H. 16, 2117). 
Needles (from dilute alcohol). 

Di-ethyl derivative- [72°]. 

Phenyl hytiraeide 03 H,( 0 H) 20 H:N 2 HPh. 
[ 0 . 168®]. Needles (Rudolph, A. 248, 104). 

Di-oxy-benzoio aldehyde 
C,H 3 (OH)yCHO [ 6 : 2 : 1 ]. Oentisic aldehyde- 
[99^. Formed by boiling hydroquinone with 
chloroform and aqueous (18 p.c.) NaOH (Tiemann 
a. MiUlerf B. 14, 1986). Flat yellow needles, v, 
sol, water. Gives a transient blue colour with 
Fed,. Yields gentisic acid on fusion with 
potash. Alcoholic aniline forms the anilide 
0,H,(0H),0H:NPh, crystallising in red needles. 

m-Methyi derivative 
C,H,(OMe)(OH)OHO [ 6 : 2 : 1 ]. [4®]. (248°), VJ). 
(H a 1) 75*7 (obs.). Foimed from methyl hy- 
droquinone 0,HA0H)(0Me) [1:4], chloroform, 
and NaOHAq. Liquid, volatile with steam, al. soL 
water. Gives a bluiA-green colour with FeOL. 
Aniline yieldg Oja,(OMe)(OmOH:NPh [69®], 
erystallising in red needles. The acetyl deriva- 
tive 0,Ha(OMe)(OAo)OHO [ 68 ®] cryst^ses in 
needles, and is converted by boiling Ac.O into 
C,H 3 (OMo)(OAo).CH(OAo),. 

Di-methyl derivative 0 A( 0 Me) 20 H 0 . 
[61®], Volatile with steam. Not coloured by FeO^ 
m-Ethyl derivative 

OA(OEt)jOH)OHO [6:2:1]. [62°], {28(f»). 

Yellow pnsms, nearly insol. water. Ooloored 
violet by Fed,, Yields OA(OEt)(OAo)OHO 

foh m. 


• M-ithyl dtrivaUvt 

(<).388<>). Needle, (T. *.5!: HratzMli, 
Xir. [2)22, 468). 

Bi-oxy-bensoio aldehyde 
OgHs(DH) 2 CHO [4*8:1] v\ PnoiboaTXOHUic ix®*- 

BTDB. 

Tri-ox^enzoio aldehyde. Tri-ethyl Aer«- 
oafivfl a.H 2 (OEt) 30 HO [4;^:2:1]. [70®]. Formed 
by oxidising the tri-ethyl derivative 8 f daphnetio 
acid with KMn(), (Will a. Jung, B. 17, 1088). 

Tri-oxy-benzoic aldehyde. Tri- ethyl 
derivative 0 ,H 2 ( 0 Et),CH 0 . [96®]. Formed • 
Uby oxidation of the tri-ethyl derivative of (a)- or 
' 0.),-flesouletio acid with alkaline EMnO, (Will, 
B. 16, yi 2 ). Large cr^^stals, insol. water. 

TA-oxy-'^enzoio aldehyde. Tri-methyl 
d«rtva<it; 0 C,H,(OMo),OHO. [114^. Formed 
by oxidation of asarone (Butlerow a. Bizza, /. JP*^ 
19, 3). Needles, v. sol. hot water. 

References . — ^Beomo-.^Chlobo-, and lono- 

OXY-BBNZOIO ALDEHVn^. ^ 

m-OXY-B£NZOPH£NOKE O 3 H 5 . 06 .O 3 H, (OH) * 
[116®]. Formed by the action of nitrous acid 
upon m-amido-benzophenone (Geigy a. Eoenigss 
B. 18, 2402). Needlfes. e ^ 

j).Oxy-beiizophenone O 3 H 5 .OO.OeH,. OH [1:4]. 
p-Bemoyl phenol. Formed by heating phenol 
with £z01 and ZnCl 2 (Grucarevitch a. Merz, B. 
6 , 1245). Obtained also from j>-amido-benzo- 
phenoneby tile diazo- reaction (Doebner a. Weiss, 
B. 14, 184(/; A. 210, 276). Needles or plates. 

Acetyl derivative [81°]. Needles (from 
alcohol) (Doebner a. Stackmann, B. 10, 1970). 

Benzoyl derivative [113®]. 

Methyl derivative OgHe.OO.OeHeOMe. 
[6^]. Four*sided prisms (Rennie, 0. J, 41, 
2275 . Possesses twooxims OeH5.0(NOH).OeHeOMe, 
a stable oxim [H6°J yiel^ng fe'HCl, an acetyl 
derivative [63®], and a benzyl ether [74®], and an 
unstable oxim [140®], which yields B^Ol [124°], 
an acetyl derivative [135°], and a benzyl ether 
[60*6®] (Schafer, A. 264, 168 ; Hantzsch, B. 24, 
63). 

Ethyl derivative CeH 5 .OO.OeH.OEt. 
[39°]. (above 800°). Formed from OgHgOEt, 
benzoyl cl^loride, and AlOl., (Gnttermann, Ehr- 
hardt, a. Marsch, B. 23, 1206). 

Di-o-oxy-benzophenone CO(OeHe.OH),. [60®]. 

( 0 . 386®).^ Formed by heating diphenylene 
ketone oxide with alcoholic potash at,l^® 
(Richter, /.pr. [ 2 ]^ 8 , 2 ' 1 §; 'Graebe a. Feer, B. 
19, 2607,1. Prisms or ^Ates (from ligroinV— 
KHA/': yellow crystals (from ucohol).— 
crystals, v. e.% 1 . water^ 

Acetyl derivative OjeHgAOaO.. [96®] 
(O. a. F.) ; [83°] (R.). Prisms^from alcohol). 

Beneoyl derivative 0„£^Ze0« [104®]. 

Methyl derivative [89®]« 

Dt-methyl derivative [08®; 

flR.); ri04°] (G. a. F.).* Prisms. Forms 
ixim C(NOH)(0,He.OMe), [188®]. 

Di-etfiyl ether 0,eH«EtsOj^ 

Needles (from dilute alcohol). Jieli 
phenyl-hydrazide 0 (NjHPy( 0 eH 50 fit), p.l4®T. 

Oxim 0(N\)H)(OeH.(^e. [99®], 

''Phenyl-hydraiHde 
[162®]. 

cA-Dl-oxy-benzophenone . % ' 

:OH) tl;4]_. _ [144^ 


\ acid yill^phen 


T!i09°] 
elds th 





ABO 

^Acetyl 

Di-j> -oxy .beniaphettMie 00(0gHjOil;r 

.f>i? 

oxidation and saponification (Gail, -d* 
f. By fusing phenol-phthaieln 
rBaeyer a. Purkhardt^B. 11, 1299 ; *d. 20^ 126). 

8 By heating aurhi with water at 240 (Caro a. 

Orr/be, B. U. 1*^8). or tosanl^e ^th wat« 

at 27*0° (Liebermann, B. 6, 961 , 11, laooK 
r By the action of HNO, on 
benzophenone (Staedel a. Sauer, 

Properties.— hong needles, ™* 

On trXient with PCI, followed ^ 

HjSO. it yields autin. Bromine forme 0„HiBt,u, 

}^^*‘2ettyl derivative aM*! 

Beneoyl der*vat%veC,^fi^v l«a> 
Methyl derivative CiAMeA- C^’ ]• 

, Needles (BSslor, B. W, 82§). Yields C„H,jBr,0, 
[181“] and'a*. oxim [183°]. 

'■ Ethyl derivative ^^"^47°];' 

* Di-ethyl derivative 0„H^t,Or J- 

((&a);/131°] (Gattemant, B. 2^ 1181). 

(8)-&-oxy-hensophenone ®iA*®«-.,'.Vro7J; 
FoimU from di-nitro-benzophenone [149 ] y 

reduction and Ntetos 

tion (Staedel a. Sauer, -B- Neeles. 
Acetyl derivative CnH,Ao,Or [90 J. 
Bensoyl derivative (OHl 

Di-oxy-benzopbenone 0«H5.CO.CrtH3(OH)a. 
ri46°l. Formed from 4i.benzoyl-p:^ocaiechm, 
Lci, and Znca, (Doebner, A. 210, 2bl). Needles 

‘'”BtSlVi»afibeC..H.Bz.O m 

Dl-oxy-benzophenone 0BH5.00.CHHs(dH)r 
Pew»«nr^sorctn ri44®l. Forpied from resorcin, 
B^l, and ZnCl at 120° (Doebner a. Stachntann, 

[141°]. 

0,^H)^CaCA(OH), [1:2:4]. [138°^ 
Ire^aatinK salicylic acid with resorcin at 2W 
688) or by 

OoffioS^Sr t202»] U Eoxahthohio 

****^S*a.oxy-b«isopfenone' _ 

er. n TT OX Anhv 


er rtt5l'oT6rinhydr<i^o^li^J^t!^- 
^^Si^ed by'fuSSle^V^^® 

^cetui derivatiite 


forms m-9xy-antnraquinv£i«. 

zinc-dust ^ves anthracene.— NaA 

OaA' 2aa.— PftA',4aq : white nee^es.--AgA . 
Di- w-bensophbnone carboxylic ^d o 

,.co^- tawn. Q«*k7*«*^ 


w.-— -rw-- 

flpjoresodD with NiOHM 

AOID CA(OHVOO.OA80Ji. rtMBWi Jj 

orMOTMTI. IcBTIC *0“ 

and’ NaOHAq (Baeyer a., .Perkin, Ba6,2U8. 
c. J. 47,246). Small pnsms (fromwater).— AgA . 

OXY-EENZOYL BBOKIDB. Methyl aery 
vative OA(OMe).dOBr. *'0'™^.?°? 
eldehTde by cautious treatment with bromine 

i.“A. [8] 14, 486).. Silky cr^tijhi. 

resolved by KOHAq into potassium anisate and 

’““•iKSan Crain.. ...w 

derivative C.H,(OMe).CO01. (^62»h SA 

IS- 1*261. Formed from amsio acid and 
[Cahours, A. Oh- f8j 28, 851).* Oil, converted by 
water into anisic acid. 

« OXY-BEKZTJRIC ACID OANO4 
0 ll,(OH).CO.NH.OHrCO^. [o.228°]. 90^ 
in the urine of do»« to which p-oxy-l»nzoio ac^ 
or hydro-n-ooumario acid has been ad^isUr^ 
(B^ann a. Herter, H. 1, 260; Schotten,H. 7, 
26). Prisms, oo. sol. water. 

A, oXT-DIBEHZn. V. OxY-w-ra»Mii.-KTHWi*. 

o-OXY-BENZYL AlliOHOL 0,^0, ♦.«. 

O.H,(OH).CH,OH. SaKgenm. Mol. w. 1J4. 
182°!. S. 7 at 22°. S. (benzene) 1'9 at 18 . 

Formed by the hydrolysis of 

Kfi vi\ bv reducinR O'Oxy'benzoic aldehyde wth 

^iuiSam (leilstein, A. 128, 179), and b, 
iSng phenol wiih OH.C1, and aqueous N AOH 
at 100° (Greene, Am. 2, lOh 
hot watL FeCl, mves a blue 
H,SO. forms saliretin 0„H„0, or 0^„U„ a 
yellovJish powder, insol. water (Gerhardt, A.Ch. 
S] 7, 216? Beastein, A. 117, 04 i 
1241 On heating with glycerin at IM it forme 

Jetton? A tm-n 

water (Giacosa, J.pr. [2] 21, 221). 

Methyl derivative 

(248®). S.G. ^ 1‘126 (Cannizzaro a. K6rner, i>. 

f266®). Solidifies at 0® (Botsoh, Ja. 1, 621). 

m-Cxy-benzyl alcohol [3:l]CrtH4(OH).CHaOH. 
r67®l (o. 800®). A product af the ^tion of 

wdium-Ualgam on 
TOlution(Van der Velden, J. jP*'* J^] 

White mass, v. bqI. hot water. FeCl, gives a 

derivative O.H4(OH).OHaOAo. 
[66®]. (296®-B02®). C^stalUne, v. sl. wl. watw^ 
Di-aoetylderiva ttve Ofi^(OAxi)X!iB.fik^e 
(o. 290®). Ou, sol alcohol and ethe^ 

^ p-Oxy-beniyl alcohol 0.n4(OB).O^OH. 
[11?’]. Prepared by slowly 
8 p.o. Bodinxn-amalgam to a solution ot 1 pt. 


ienn, b”? .“W WmiriL 

r, t^iokol, V( 


sol. water, aioonoi, »«u . 

and chloroform, nearly inspl. li^ 
5n cono. H^O* ^th a splendi4 1 


a colony. 



0XY.BENZYtmEVE-AC®3X)NAJ^^ 


m 


Uono'rac4tu^ ^r%vaHv$ 
OJB[^(dH).OH...OAof [84®J; small yellowiali 
needles; ▼. sol. alcohol and ether, si. sol. water* 
Di-aeetyl derivative 
Oja4(pAc).OHa.OAc : [75°]; small needle'*; v. 
sol. alcohol and ether, nearly insol. water. 

Methyl derivative 0,H,(0Me).CH.pH. 
Anisic alcohol. Mol. w. 138. [46°]. Formed, 
together with anisic acid, by mixing anisi^ alde- 
hyde with alcoholic potash (Oanni7.zard « Ber- 
tagnini. A 98, 188 ; 137, 246; 2, 61). *Ob- 

tained also by methylation (Biedermann, B. 19, 
2376). White needles. HOlAq forms oily 
CHH4(0Me)CH.^01 whence ^aOMe forms the 
compound C,H4(OMe).OH,OMe (226°). 

Di-oxy-benzyl alcohol. Ethyl derivative 
0,II,(OBt)(OH).CH20H [6:2:1]. [€1°]. Formed 
by adding 6 p.o. sodiam-amalgam to ^e cor- 
responding aldehyde suspended in *;jp,ter. The 
product is acidified and shaken with ether 
(Hantzsch, J. pr. [2] 22, 476). Large thick 
tablets, changing at 100° into a brown amorph- 
ous mass. Acids Slso resinif/ it. 

Di-oxy-benzyl alcohol 0,iHj(0H)2.CH. OH 
[4:3:1]. Methyl derivative GJl^aOi^i.e. 
aH,(OH)(aMe).CH,OH [4:3:1]. Vanillyl alco- 
hoi. [116°]. Formed by th^action of sodium- 
amalgam on vanillin (Tiemann, B. 8, 1125 ; 9, 
4151. Formed also by the action of emulsin 
on the glucoside C^Hj(OCjHnOJ(OMe)CH.pH 
[120°], a crystalline body (containing aq) pr^ 
pared by reduction of giucosyl-vanillin (TiemaniT 

B. 18, 1695). Prisms, v. sol. alcohol. 
Methylene derivative 

C. H,(O,0By .capH. Pip^r^ylaUM [ML 
Got by reducing piperonal C«H,(0,,Liy.Unu 
with sodium-amalgam and hot-water (Fittig a. 
Remsen, A. 159, 138). Long crystals, m. sol. 
hot water. 

Re/crcnce.— C hloko-oxy-benzvl alcohol. 
o.OXY-BENZYL-AMINEC.H,(OH).CH,NH,. 

[125'’]. Formed by heating its methyl deriva- 
tive with HClAq at 150° (Goldschmidt a. Ern^, 
B 23 2744] and oy the action of dilute 
fnd zinc-dust on 0„H.(OH).CH:N.NH.C H,CO^ 
(Tiemann, B. 23, 3017). Groups of white needles 
(from ether). Readily sublimes. Ferric chloride 
colours its solution deep violet-blue.— B'HCl.— 
B'H.PtCL2aq, [197°]. Golden needles. 

Acei^ Privative 0,H,(OH).CH,.NHAoa 
[140^. Colourless needles, sol. alkalis. 

Methyl derivative C„H,(OMe).CH2.NHa. 
(224° at 724 mm.). Formed by reducing the 
oxim 0*H,(OMekCH:NOH in alcoholic solution 
with sodium -amalgam and HOAo (Goldschmidt 
a. Ernst, B. 23, 2742). 

Yields O.H,(OMe].CH,.NHAo. [07^.-BHCl. 
riSO'H.— B'Jl,Ptol4 2aq. [187°]. Golden plates. 

^ p.Oxy.bensyl*Bi«. O.H,(OH1.0HrNi:,aq 

ni6°l Formed from jp-amido-benzylammei 
NnNO„ and HCl (Salkowski, B. 22, 2148). 
Plate8r-Blia-B^H^t01.2^: flat needl^^^ 
Methyl derivatwe 0^(9^®) 

• (222°) (S.) ; (286°) (G. a. P.). Formed by re- 
ducing hydroanisamide in alcoholic solution 
with sodium amalgam (Steinhart, A. ^1, 836). 
Obtained also by reduction from the oxim 
Oja.(OMe).pH:NOH (Goldschmidt a. Pol^ 
n^^ka. B. 20, 2407). Liquid, sol. 
with steam.— B'HOL [280°].— B'HHgOl.aq. 
pon 8«aM.-BWtCl.. [2^0^. Bright 


welliw oeedles. Absorbs 00,{Eto!ttthe‘jkir,lorm- 
Ing wcompouod erystaUising ia oeedles [110’] 
(e/. Cannizzaro, A. 117, 240). 

Acetyl derivative Ogji4(OMe).CH,.N]3Ao. 
[96°]. • 

Di-o-oxy-di-befttyl-amine N£[(0H2.(3«H40H)2e 
[170°]. Formed by reducing hyarosalioylamiae ' 
in alcohol^ solution with sodium-amalgam 
(Emmerich, A. 241, 319). Needle^v. si. sol. 
water. Owes an oily nitrosiigiine.— flB'jHjPtOlg. 

Di-ji-oxy -di-l^nzy Lamine. Di^methyl 
derivative (C„H4(OMe).CEy2NH. g[84°]. 
Formed by the action of C4H4(OMc).OHjjCl on 
|#ilcoholic ammonia, and also by reducing 
(C«H,(OMe).CH),N3. White needles. Yieldsea 
nitfosamine [80°].— B'HCl. [243°]. Flat. prisms. 
— B'^,PtCh2aq. 

o-OXY-BENZYL- ANILINE 
CgH,(OH).CH.^NPhH. PhenyUtt-amido^weeol 
[106°]. Formed by reducing o-oxybenzylidene- 
aniline with boiium-amjlgam (Emmerich, ^ 
241, 344). Needles or platec, si. sol. water. Ira 
nitrosamine Is oily.— fi'HCl. [131°]. -^'gHj,PtCl,. 
[184°]. M. sol. water. 

p-Oxy-benzyl-aniline. [208°]. Formedina 
like manner (E.). Waite needles. — B'.^^PtOrg. 

Methyl derivative CoH4(OMe).CH.^NHPh. 
[65°]. Formed by reducing CaH4(OMe).CH:NPh 
(Steinhart, A. 241,337). Prisms. Gives a nitros- 
amine [104°].— B'HCl. [163°].-B'AP*C1«. 

DI-OXY-pi-BENZYl-BENZENB 
OaH4(CHPh.tH).^. [171°]. Formed by reducing 
OgH4(COPh)a with sodium-amalgam (Wehnen,B. 
9, 310). Satiny needles (from dilute alcohol). 
Yields C«H,gAcO, [97°] and [144°]. 

OXY-o-BENZYL-BENZOIC ACID 0,4H„0, i.e. 
0eH^CH(0H).C.H4.C0.4H. Bemhyd^l Mrb- 
oxylic acid. — KA^: amorphous. — ^BaAy. From 
the %phydride andJbaryta. 

Anhydride CgHg.CH<^^^*^CO. [116°]. 

Formed by reducing o-benzoyl-benzoic acid with 
zinc and HCl (Rotering, J. 1876, 696). White 
insoluble powder. rw sww 

F?aro-Oxy-m-beiifyl-beniolo acid. 

Formed by reducing m-benzoyl-benzoic acid with 
Bodiura-amaigam (Senff, A. 220, 24i^. Satiny 
needles in hemispherical gproups (from hot water). 
Reduced by HIAq (127°) at 170°Ho w-benzyl- 
benzoio acid. — NaA'4aq. — CaA'jdaq^AgA aq. 

Oxy-2>-benzyl-benzoio acid. [166°]. Pofmed 
by reducing p-benzewl-berfloio acid (Zinoko, A, 
101, 102). Needles (from hot water).— NH4A 
NaA'.— KA'.— CaA'a 6aq. — BaAV— ^ PP* 
Methyl either UeM. [110°]. Pnsms. 
Ethyl ether EtA'. OR. 
Oxy-benzyl-benzoic acid 
C.H..CHyO.H,(OH].OOjH. [140°]. Ffnnedfiwn 
benzyl^henol,* zodiom. And 00. 


, fPatemo 

Fileti,^. 3, 287). Needle^ (from watM), sL ad. 
hot wa^r.— AgA' : curdy pp., si. aol. hot wat«. 

DI-OXY-BENZYL ETHYL KETONE OAU- 
OXYLId acid. Methylene derivative 

CA(O,0Ha).CHa.CO.aH4CO.H. 

acid. * [84°]. .Formed by heating di-brp»#o- 
piparhydronio acid with aqueous Nr 
itein, A. 227, 88). Silky neadlM I 

OaA'-- AgA': flooouluit pp. 

oil-BEHZTUBEHB-AOBIOHlllin 
AWTONAWK*. Wg 1 1 
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o*OX7-BSKmn)SK2>m-A]a])O-BnR0tO < 
AOXB 0.H,(0HJ.0H:N.0JB[4(X)JH. pS0^. 

Fonned *from salioylio aldehyde and aqdeont 
m-iunido>benzoio acid (Sohiff, A, 210» 114). 
Yellowish needlecr, ▼. e. Ml. al<^hol. ^ 
Amide [186^. CJonverted by 

boiling benzoio aldehyde into crystalline 
C.,.i^H 9 N 40 , whence A 0 ..O yields 0 a*| 9 jA.a ^404 
[220*^]. The glucosyh derivative ol the amide 
C,H„O 4 O. 0 ,H 4 .CHtN. 0 ,H 4 .CONHj pi3®] is 
fonned by the action of helicin on m-amido- 
bcnzQCnide. 

Di*oxy-bensylid6ne-o-amido.benzoie acid 
C,H4(OH).OH:N.CA(OH)COaH [6:2:1]. [246®].' 
FUrmed from oxy-amido-oenzoic acid and sali* 
cylio aldehyde. Needles, v. e. sol. alcolvx^l. 

DI - OXY . BENZYLIDENE • DI ^ AMmO-BI- 
PHENYL C,A[N;CH.C,H 40 H 3 r [146°]. Formed 
f'om di‘ 0 -amido-diphenyl and salicylic aldehyde 
(inland, B. 22, 3012). Yellow plates. 

-4 o-OXY.B£KZYLII>F.NE.AHlLINE 
-C«H4(OH).CH:NPh. * [61°,]. 7. Oxt-bbnzoio 

ALDBBTOE. The p- isomcride melts at 191°. 

OXY-BENZYLIDENE-ANTHKONE. EthpU 
'slfitr [ITS"]. 

Formed from bromo-benzylidene-anthro'ne and 
^ KaOEt (Bach, B. 23, 2629). Yellow plates, v. 
sol. ether. 

OXY . BENZYUBENE . BICdBBAMIO 
ETHEB. Methyl derivative 
C 4 H 4 (OMe).CH(NH.COjEt),. [172°]. Formed 
from anisic aldehyde and carbamio ether 
(Bischoff, B. 7, 1078). Needles (from dil. alcohol). 

B1 OXY - BENZYUDENE - ETHYLENE . 
BIAiaNE 0„H,.NaO, i.e. C.,H4(N:CH.0,H40H),. 
[126]. Formed from ethylene-diamine and o-exy- 
benzoic aldehyde (Mason, B. 20, 271). The m- 
methyl derivative [c. 113°] and its p- isomcride 
CI^4(N;CH,C,H4.0Me[l:4]),[lll°] are both crys- 
ti^ne. 

^ O.OXY.BENZYLIBENE.XALONIC ACID. 
Methyl derivative C,H 4 (OMe)GH:G(CO.^)^ 
[178°]. Formed by heating a mixture of malonio 
aoid,C,H 4 (OMe).CHO, and HOAc at 100° (Stuart, 
0./. 63, 142). , 

OXY-BENZYLIBENE-NAPHTHYLAtflNE 
Cja^OH).OB;NG,Ji,. The o- [121°] and p- 
[22(n compounds are formed from f6)-naphthyl- 
amine and the corresponding oxy-benzoio alde- 
hydes (Emmerich! ii<241, d^^O). 

r o-OXT- BENZYLl^ENE-BITHIOOI^YCOLLIO 
ACID CA(OH).CH(S.C^.CO:H)r [148°]. 

Formed from o-oxy-benzoio ald^yde, thiogly- 
e(^ acid, and ZnOl, (Bongartz, B. 21, 478). 

o-OXY.B£NZYLlBiarE:p.TOLUlDIN£ 
04 H 4 ( 0 B[).Cp;NC^. [100°] (JaiUard, J. 1866, { 
428; a. OXT-BBMZOXO ALDXHTDEj. ' ^ \ 

OXY-BENZYLIBENE-DI-BBEA 
C,H 4 (OH).CH(NH.CO.NBy, v. o-Oxx-MWzoir I 

AIiOBm.X)B. o I 

OXY-BENZYL-XAIONIO ACID.* Ethyl 

dertvative OJH 4 .CH(OBt).OH(COjH)j. ^ [ 0 . 

120°). Formed from benzylidene-malonic acid 
and cold alooholic K(7H ^laisen a. Orismei, A, 
218, 141). CrystaUine. Split np at 120° into 
alcohol and ^nzylidene-malonio acid [192°].— 

“lisa." f, ^nirtuqairaia icq, 


oxTuirzn-iittRTi^^ 

OT OH,Ph.O<g;gjJ*Hj>OBi p»MT. 
Formed from phenyl-acetamidinehydroohloridoi 
ethyl-^etoaoetic ether, dilute (10 p.e.) NaOH, 
and alcohol (Pinner, B. 22,° 1623). Needles, m. 
sol. water, v. e. soL alcohol. 

Bi-oxy-beniyl-methyl-ethyl-pyrimidlne 

OH(0»U)<?h.C<^;^®gj^0Et. [148»-169T. 

Forbied from^^oxy-phenyl-aoetamidine, aceto- 
acetic ether, and NaOHAqlPinner, B. 28, 2951). 
OXYBpZYLXETHYIrPYBlXlDlNS 

[X76"]. Formed 

from phenyl-acetamidine, acetoaoetic ether, 
alcohol, and dilate (10 p.c.) NaOH (Pinner, B. 
22, 162?>. Prisms, m. soL not water. 

Oxy-ben ^1-di-methyl-p jrimidine 


0 . [181°]. Formed 


from phenyl-ace|amidine, methyl-acetoacetie 
ether, and NaOHAq (P.). M. sol. water. 
Oxy-di.beniyl-methyl-pyrimidina 

[lOS"]. Fomed 

from pbenyl-acet xmidine, benzyl-acetoacetic 
ether, and NaOHAq (P.). Needles, insol. water. 
Bi-ozy-bensyl-methyl-pyrimidineC,2H,;,N,0, 

U CH(Orf)Ph.C<^;g“®gj>CH. pm 

Formed from oxy-phenyl-Msetamidine^ NaOHAq 
and aoeto-acetio ether in the cold (Pinner, B. 
23, 2949). Long needles, v. gl. sol water, si. 
sol. alcohol, sol. acids and alkalis. — B^Ol. 
[217°]. Needle8.-B'0A(N0,),0H. [176°]. 

AgCi^ijN^Os: white pp. 

Acetyl derivative 

OH(OAo)Ph.C<^:^|^^^OH. P70"]. Formed 

by boiling with Ao,0. Yields Ag0i,H,|N|0|, 
B'HGl [188°], and B'OA(NOJ,OH [160°]. 

Beneoyl derivative ^ C,^,iBzN,0,. 

[206°-208°].— B'HCl [240°]. From the base 
and BzCl. 

Bi-oxy.bensyl.methyl-pyrimidine. [283°]. 
Got from potassium melhyl-araoil and beniyl 
chloride (Hagen, A. 214, 1). 

Bi-oxy-benzyl-di-methyl.pyrimidine 


CH(OH)Ph.C<j5:^|^®gj^CMe. [166°]. Formed 

from oxy-phenyl-acetamidine, NaOHAq, and 
methyl-acetoacetio ether (Pinner, B« 23, 2961).— 
B'HOAo : needles.— AgG.,H,,N,9, : white pp. 

OXY . BENZYL - (/3) • NAPHTHYL AMINE. 
The following compounds have been prepared 
by reducing the pi^fiots of the aotion of ($)• 
naphthylamine on the correspondinx aldehydes 
(SteiAhart, A, 241, 841;. Emmerich, A, 241, 
862) 

1;2]0.H4(0H).0H,NH0,4H,, [147°]^B'HCI 

(188°]. 

[l:210,H4(0H).CH^N{N0)0i.H4. [166°]. 
[1:2]0«H4 OMe).OH«NH.O,Ja,. [92°]. (228°). 
[1:4J0A OH).CHi3iF'” 




:4]O.H4(OH).CHy 

:4]0^,(OMe).CF 

[196'^.— 

O.H,(OMe)!^ 

OXY-BEHmll 


B'HCl 

,^Nitr6ea^lin4 

iraAlXO AOlD. BstUh 
hydrylAeofhth^Uce^ 4iiAp<(ri4|f> 



' b^±r*OTTl!i^ 

Ihe Mtion <rf lina wd HOlAq <m benzoyl-iao- 
phihalio aeid (Zineke. B. 9, 1768). Nt^dlea 
(from dilute aloobolJR— BaA'* 2iaq* AgA : p^- 
▼erulent pp.— EtA'. [116®]. An isomeno acid, 
obtained by reduction of benzoyl-terephthalio 
acid, forma Oa(C. AO J, 8aq (Weber, /.jl878, 

***]!loxTJa5zyi.-PHTHAtn*ftii« » 

Formed from the amido- compound by the diaao- 
reaotion (Hefner, B. 2S, 844). needles. 

Converted by cone. HOlAq at 160» mt, a base 

TBTbIhTBBIDE 

{0)-B0myl-piper- 


0,H,.0H4g3V®^ 

idane. [118°]. Formed by diatilUng 8-aimdo-« 
benzyl-valeric acid (Aachan, J5. 
platea toom hot water). BOA(NOa^pH. 

r97°l. Cryetals, al. aol. water, 

Nitrosamine 0,Ai(N#)N0. 
OXY-BENZYL-PYEIMIDINB CABBOXTLIO 

acid OH^h.C^;§g^f)>pH. (2.S0®]. 

Formed from phonyl-acetamidine, oxalacetia 
ether, and (10 p.o.| «aOHAq (Pinner, B. iT, 

1627). Prisms, v. si. sol. -water. 

OXT-BBHZtl-PYBOTABTABIO ACID 
OA.CH(OH).CH(CO,H).CHMo.COA Phenyl- 
himoUamalie acid. Formed ‘ro"> 
hyde, aodium pyrotartrate* and AOaO at l^o 
(Penfield, d. 216, 119; Fittig a. Liebmann, A. 
266, 267). The aoid splits up, at the moment 
of liberation, into water and anhydride. — 
CaO,3,A 8 aq.— BoA" 2aq.— ^ 

Anhydride 0,^„0,. Pl^ylhomopara- 
cmie eJid. dVI- PI**®'' 

A^,^„0,: crystals, m. sol. water.— BaA aq. 

— CaA". 

laomeride ^ ^ . 

fiTT ..flH(OH).OMe(CIOJ).OHyCO,H. t^ 

gather with the preceding ai-id. Its BaltBaO,^i,0, 
U got by heating the anhydride with baryta-water. 

-CaA'W-AgA"8 ^“‘ky „ 

Anhydride ®®P**'^O.CO.CH, 

flBi'd®). ^Ids Ba( 0 „H„ 04 )i, OaA',2aq, and 

^k.OXT.BBirZTI..<HnWOIOT OABB- 
OXTTJO AOID. Ethyl d€rivativ$ 

reducing benzyl-o-ni^o-benzoyl-malonio ether 
(Bischofl, B. 22, 886). • 

^ OXY-BBHZY1-81TCCINIC AOID 

PhOH(OH).OH(COA*^^^^^*?’ 
formed by warming tne anhydride with bases. 
cLo„HA.--BaA"2aq.--Ag^"- 

0]^h(o5^!oH(CK) 

Anhydride OA.OH<qqq 
Ph^nylMtaemUc acid. formed by 

haatiDgii^um succinate with 

Kee5cii(^^ter) ; opnTerted by KaOBt into 


at 25 mm.). 

p.f xt.bbhz:ti..thiooab.bimxdb 
OA(OH).OH^OS. From jMixy-benBylamln^ 
C8„ and Hg^ (Salkowski, R 22, 2144). Liquid, 
Bol. alkalis.e 

p-OXY BENZYL-THIO UBEA. Methyl d«- 
rivative$ CA(pMe).CH,.NH.CSJCH*. [96°]. 
(Goldschmidt ai^olonowska, B. 20, 2409). 

, Di-oxy-di-benzyl-thio-urea. Di-m%thyl 
\derivative (O^H4(OMe).CH2.NH)aCS. [160°]. 
0-OXY-BENZYL.p.TOLUIDINE 0„H„N0 U. 
CgH4(OH).CH.,.NH.OaH4Me. [116°]. Foraed by 
reducing o-cxy-bcnzylidine-p-toluidine in alco- 
holic solution with sodium-amalgam (Emmerich, 
A. 241, 346). Crystals. Yields the methyl den- 
vative OgH4(OMe).CH,.NHC..H,Me [110«] and a 
tctra-nitro- derivative [168°]. — B'HCl. [147°]. 
B'APtCl,: reddish-yeU^/ieedlps. ^ 

p-Oxy-bonzyl-p-tofltuidine [186°5. Yields 
B' H-FtCl. an4.C.H4(OMo).CH,.NHCgH4Me [68°], 
n'TTfU rifinoT Tl'^H^PtCl . and the nitros- 


'HOI [l60°],B'APtClgand the nitros- 

a4(OMe).OFa.N(NO).C,H4Me [^8°> 


whence B'HOl 
auine C 8 H 4 ( 0 ^i.o; 

«-0 ^y -benzy 1-o-toluidine. Methyl aerivt^ 
live. [65°]. Triangular plates (Steinhart, A. 
241, 340). Yields an oily nitrosamine. 

o-OXY- BENZYL -UEEA C*H,.N,0, U 
C.H4(0H).CH^NH.00.NH,. [170°]. Fomed by 
warming o-4xy-benzylamine hydrochlonde with 
potassium cyanate (Goldschmidt a. Ernst, B. 23, 
2746). Prisms* v. sol. hot water. 

Methyl derivative 
CA(OM^OB:rNH.CO.NH, 
g>-Oxy-beniyl-urea. He thy I derivativ* 
[167°]. Needles (Goldschmidt a. Polonowska, 
B. 20, 2409). • 

8.0XY-O-BENZY1-VALEBI0 AOID 
CH,(OH).0H,CH,.CH(CH,Ph)^O,H. Fomed 

iim nitroso-oxy-benzyl-pyndine tetrahydnde 

and NaOHAq (Asehan, B. 23, 8697). Liquid, 
m. sol. hot water. 

•v Oxy-jB-benzyl-valeric acid 
OHrCH(OH).CH(OH,Ph).CH,3a W6^. 

Formed WoarefuUy adding dilute Hffl to its & 
salt obtained from the lactone (Erdmann, A. 
254, 217). Prisms (containing i^). . 

66° when hydrated, HClAq converts it into the 

lactone.-Ca(0„E, A). d^.-^CsA'^ 6aq. 

Baef one CII,.^^(3iCO.CH, 

Oof by redusing benzyl-acetyl-propionio aidd 
[99°! with sodium-amalgam, and boiling tne 
product with dilute Large crysws. 

DI - OXY - BUTANE 0H,(0H).0]mt(0:m. 

n-Butylcne glycol. Mol. w. 90. (i92°). S.G, 
1*0*89. Obtained from «o-di-bromo-n-butane 
oy boiling with baryta-water (Grabowsky a. 
eiytsefl, 179, 826). Liquid, 

JuOnityWne glycol. (”8°)- I'*®’ 

fromwe bron-'de andK.,CO,Aq(KevolA, 0--B-9X 

66,.146) and by the a«ti<A of HCIM «» 
aldohol (Lwoff, Bl. [2] 48, 112). Fori^ a^llt 
theal ioiioUo fermentation of aw (BUwaingM 
t Sanson, 0. B. 96, 94; ^ 

'torm an aosM with aldohyds (LoottMt, Ch. 

[6J16,68). 







BUzy-bntane CHMe(OH).CHMe(OH). {IU% 
fottMi by heating i-butylene oxide mth water 
at 100° (BItekoff, J. B. 14, 872). Liquid. 

Di^xy-btttane OHM'4(OBn,<IH,,CH,OBf. 0)- 
Butyleneplycol. (207®). S.Gf. 2 1*0269. Formed 
by rMitotion of a dilute, slightly acid, solution 
of aldol by sodium-amalgam (Kekult, B. 6, 66 ; 
A, 182, Bi9; C, B. 97, 473). Thick 

liquid, miscible with water. Ao,0 at 100® forms 
C,H,(OAc), (207®). S.G. a 103P. HIAq yields 
CJiJLl S.G. a 2-291. 

Di-oxy-butaae 0,Hg(0H)2. (184®). S.G. ^ 
1048. Obtained, vid 0,H,(0Ac), (o. 200®),’ 
frbin the crude got from fusel 

(WorU,‘'A. Ch, [3] 66, 462). Liquid, (hiscible 
with water. ' 

Di^xy-butane CH,(OH).CHj.CH3.CH,{OH). 
fktramtihylene glpcol (204°). S.G. 1*011. 
Formed by the action of dilute HjSO^ on tetra- 
wnethylene dinitramine4£l4H,(NH.NO«)j (Dekkers, 

.Jsr.o.Moi). ' . 

Trl-ozy-b^tane 

CH,.CH(OHj.CH(OH).OH,(OH). - Butenylgly^ , 
tienfi, (173® at 27 mm.). Formed from crotonio ■ 
aldehyde by reduction, addition of bromine, and 
boiling the resulting CH,.CHBr.CHBr.eH,OH 
r with water (Lieben a. Zeisel, M. 1, 832). Thick 
liquid with sweet taste. Ao^O yields C,H,(OAe), 
(282°). Yields 04H,(0H),C1, C4H,(OH)C4 and 
OAOCl (Zikes, M. 6, 348). 

Trl-oxy-butane (240° at 18 mm.). 

Formed from isobut^l iodide by chlorinating and 
heating the resulting tri-ohloro-butane with 
water at 170° (Prunier, BL [2] 42, 261 ; 0. B, 
99, 193). Yields nearly solid C4H,(OAo)^ 

Tetra-oxy-butane v, Eeithrite. _ 

OXY- BUTANE TBICABBOXYLIC ACID 
OMe(OH)(CO,H).CH(CO^),C^jCO,H. 

Lactone 0,H,Oe. Formed by heating 
acetosuocinio ether with ECy and HCl (Bach, A, 
234, 36). At 180° it yields pyrocinchonic an- 
hydride. — BaA". — CaA". — Ca,(C,H,0,)2. — 

Di-oxy-butane tetra-oarboxyllo ether 

CH(CO^t)j,.CH(OH).CH(OH).OH(CO,Et),4. 
Formed by^he action of malonic ether on gly- 
oxal in presence of cono. ZuCL^ Aq (Polonowsky, 
JL 248, 2). Oil, not volatile with steam. 

Tetra-oxy-butane tri-earboxylic acid 
CO,aCH(OH).CmOH).CH(OH).C(OH){CO,H)^ 
[147°]. Formed by oridatien of levulose carb- 
oxjdie acid by dilute 1^0, (Dull, B. 24> 848).— 
Large prisms.— Ga,A%Qaq. 

OXY-BUTANE-PHOaPHONIO 'aCID 
C,H,.CH(OH|,PO(OH)^ [163®]. Formed from 
isobutyrio aldehyde bf successive treatment 
#ith P61| and water (Fossek, M, 6, 640). Tri- 
metric oiystdis ; a:bx *97: 1:3*94. ' 

OXY - ISOBUTANE SULY^HONIO ACID 
OMeiOB).CHj,SO,H. Formed from ammgnium^ 
s^hitn solution and isobutylene bromide or 
CQ3^rXlMe/)H (Gnaresohi a. Garzino, ^Ann. 
chini, farntL [ 4 ] 6, 110 ; 9, 98).— BaA', l^aq.— 
KaA^ : plates (from alcohol). « 

DI.OXY-BXrTYL.]|ENZ£VE *0,oH,A •*«* 
CjELCH(OH).Oja..CH,OBr. (200°)., Forrfed 
by the action of sodium-amalgam on an alcoholic 
tfohition of C^.QOr0^4.GHG which is got j 
fitm phenyl propyl ketone by successive treat- S 
fttmt with OrO/SL and water (Buroker, C«B.94 h 
280). Sjnp. Fbnnfoi]yO|^(OAo)« 


ISOBUTYL-o-OXY-BENZOlC AOIB 

C„H,(04H,)(0H)C0^ [4:2:1]. Formed from 
C,H4(p4H,)0Na and CO, at 140° (Dobrzyckl, 
J, pr. [2] 86, 891). N^dles.- OaA', 6aq.- 
BaA', 2aq : needles, v. sol. water. 

Ethers MeA'. [64®J. (266®).— EtA'. (276®). 
Oil.— C4H4A'. [68°]. Formed from the acid, 
phendl, rnd POOl,. Converted by long boiling 
mtoC„H,A[ft''>8°]. 

DI-OXY-BUTYLENE C^H^tOH),. CrotonyU 
ene glycol (197®). S.G. 2 10616 ; ae 1*0466. 
Obtained hy the action of boiling baryta on its 
formyl derivative which is formed when eiythrite 
is distilled with formic acid (Henninger, B. 6, 
1060; A, Ch.>:[B] 7, 216). Liquid, sol. water. 
Yields O.H,(OAc )2 (203°). 

DI-OXy^DI-BDTYL-DIKETONE. 

Anhydride 

DUmethyUoxetone,, (169*6° i.y.). S.G. 2 - 978 . 
Formed, together with 00,, by heating its oarb- 

« 7 ». 

(diyaionio acid) [130®] which is got by the action 
of NaOHAq at 90°4.on ‘ divaloluctone,’ the pro- 
duct of the action of NaOHAq on valerolactone 
(Fittig, 256, 128). Liquid. Volatile with steam. 
OXY-BUTYL-MALEIC acid. Lactone 

^ Propaconic acid, 

[124®]. Formed by distilling the bromide of 
propyl-itaconio acid with steam; the acid re- 
mains behind and is extracted with ether (Fittig, 

A. 250. 108).— Needles.-BaA',. 

OXY-ISOBDTY L.MALONIC ACID O.Hj.O, U 

C4H„.C(0H)(C0.,H),. [110®-114®]. Obtained from 
C4H„CCl(CO,Et),and KOHAq (Conrad a. Bischoff, 

B, 13, 600 ; 14, 617 ; Guthzeit, A. 209, 237). 
Deliquescent mass, v. e. sol. water. 

DI-OXY-ISOBUTYL-METAFYEAZOLS 
C4H,.CH — Nv * 

0,H,^,0, i^. ^ ^^C(OH). [310^. 

Obtained by boiling with dilute HOI the product 
(C4Hp.CH(CN).NH.CO^NHJ of the action of urea 
upon valeric-aldohyde-cyanhydrin. Small white 
needles. M. sol. alcohol and hot watef, si. sol. 
cold water. Dissolves readily in alkalis (Pinner 
a. Lifsohutz, B. 20, 2356). 

OXY-BUTYL SUCCINIC ACID. The salts 
are got by the action of bases on^^he anhydride. 
Ca(0,H„0,) 5aq. — BaA" 2aq.— Ag,A", Anhy* 

dridt CHPr<^^^^>>CH, Propyl^para. 

conic acid [.73*6®]. Formed by heating butyrio 
aldel\vde with sodium succinate and Ao.jO 
(Schmidt, A. 255, 68). Nbedles (from ligroln). 
Yields heptenoio acia and oxy-heptoic lactone on 
distillation. — Ca(0-H„04), 2aq.— BaA',.— AgA^ 
Ethyl ether EtA% (0. 214® at 96 mm.). 

Oxy-isobutyl-sucoinio acid. Salts. — • 
Ba(0,H„ol2aq.-Ag,A". 

Anhydride. Formed, like the preceding 


CMe,(OH).C(NH).NBL The orystaifine hyd^ 
ehlonde is formed from oxy-bntyrimMo-ethyl 
ether and (Pinner, B. 17, SOW). It i» T. t. 
sol. water. 



AOiD. m 


. l-CiM^n-tgnihlO Acts OAO. u." 
()ECEt(OB).CO;a;. UoLw.KM. [48'>]. Formed 
ilj the a^ion of moist Ag^O upon bromo«n- 
ttatyrio acid (Naomann, A, 119, 115; Friedel a. 
tfaohaoa, A. 120, 279), and by the action of HGy 
and HCl on propionic aldehyde (Pischibiteck, 
B, 9, 1812). ^ Formed also by reduction of ethyl- 
glyoxylio acid. Deliquescent crystals. Yields 
propionic acid on oxidation (Marko^fniiofl, A, 
1761, 809; Leya. Popofif, A. 174f61).-~Oa'4, 6aq. 
ZnA'. 2aq. S. 2*35 «t 18°.— AgA' : prisms. 

Ethyl ether EtA'. (167° i. V.). S.G. 8 
1*004 ; M -996 (Schreiner, f, 12, 177i A. 197.21)^ 
Yields ethyl-glyoxylic ether on oxidation (Aria- 
toff a. Demjanoff, C. C. 1687, 1157). Acetyl 
derivative GHEt(OAo).GO,Et (198°) (Gal, A. 
142, 873). Butyry! derivative (2^°). 

Methyl derivative OHEt/OMej.GO^H. 
Formed from its Me and Et ethers which are 
made by the action of NaOMe on bromo-butyrio 
ether (Duvillier, C. B. 86, 47, 1026 ; 87.981; 
88, 598 ; A. Ch, {6] 17, 528).* Liquid, soL wat^r. 
— AgA'.— MeA'. (160°-165°i.V.).— EtA'. (160°) 
(D.) *, (148° i. V.) (Schreiner, A. 197, 16).. 

Ethyl derivative GH£t(OEt).G02H. 
Formed from its ether, v|}iich is made from 
bromo-butyric ether and NaOEt. Liquid, v. sol. 
water.— KA'.—BaA'^.—AgA^—MeA^ (167°).— 
EtA'. (168°-174°)(D.); (169° i.V.) (S.). 

Methyl derivative of the amide 
GHEt(OMe).CONH,# [78°]. Formed iiJta 
CH£t(OMe).G02Me and alcoholic NH, (D.). 
Slender ne^es, v. sol. water. 

Ethyl derivative of the amide 
GHEt(OEt)CONEL [69°]. Laminaa, sol. water. 

8-Oxy-n-butyrlo acid 

CH,.GH(OH).G^.GO^. Occurs in urine and 
blood of diabetic patients (Kiilz, Zeit Biol. 20, 
166 ; 23, 329 ; Minkowski, Fr. 24, 153 ; Stadel- 
mann, Zeit. Biol. 32, 456 *, Wolpe, C. C. 1887, 277 ; 
Hugounenq, Bl. [2] 47, 545 ; DeichmiUler, Szy- 
manski, a. ToUens, A. 228, 92). Formed by 
reducing acetoacetic acid with sodium-amalgam 
(Wislicenus, A. 149, 205), and from propylene 
ohlorhydrin by successive treatment with EGy 
and KOH (Markownikoff, A. 163, 237). Obtained 
also by oxidising aldol vyth moist hg.fi (Wurtz, 
0. B. 76, 1165). I'hirk syrup, volatile with 
steam. * Decomposes at 130° into water and 
(a)-orotonic acid. When prepared from urine 
it is IjBVorotatory *, [a],,* -28*4.— HaA': very 
deliquescent needles.— ZnA',. — OuA'. — AgA'. 

Ethyl dierivative 

CH,.CH(OEt).OHa.CO^. (c. 216°), Formed by 
^e action of HGl pn the nitrile, which is formed 
by combining allyl cyanide with alcohol (Pinner, 
B. 12, 2057). 

Amide QH,.OHrOEt).CH,.OONHr 

7 -Oxy-n-butyrlo*acld 

OE[,(OH).GH3.0H2.002H. Obtained by the action 
of boiling lime- or bar^-water upon its laotone,| 
which is formed by treating suocinyl chloride, 
dissolved in HOAc and ether, with sodium- 
amalgam (Saytzefr, B, 6, 1255; A. 171, 270; 
/. pr. [21 25, 66 ; Bl. [2] 87, 540). Formed also 
from OH^.OH^OJ^OH by successive treat- 
ment with alcoholit KOy and potash (Friihling, 
If. 8, 700), anB by boiling oxy-et^l-aoetoaoetio 
other with eono. baiyta-water (Cmnlatoff, A. 
986; 825). Liquid, which volatilises in the cold.* 
tolatile with steam. 8oL water. Forma the 


la4one slowly in the cold, more quickly -on 
heating. Chromic acid mixture oxidises it to 
suooinio acid. — EA'.* deliquescent tufts. — ^NaA'. 
— ZnA'^ (dried at 100<^.-BaA', (dried at 110°) : 
dendritic mass (irom alcohol)! 



heating the iMtonic acid of %-oxy-ethyl-malonio 
acid at 120° (Adder, A. 227, 22), and by heating 
7 -chloro-butyrio acid at 200° (Henry, ufB. 101, 
1158), Mobile liquid, miscible with water, but 
separated therelrom by KjCO,. May bo gon- 
vbrted into n-butyrio acid by successive treat- 
ment with HI and sodium-amalgam. * 

o-Oxy*iBobutyric acid (CH,)jC(OH).GO^. 
Acefonic acid. Butylactic acid. [79°]. (212°). 

Formation. — 1. From acetone, HCy, aad 
HClAq (Stadeler, A. Ill, 320).— 2. From bromo- 
isobutyrio acid and iSoist Ag,0 or NajGCV^l 
(Markownikoff, A. *146. ^39 ; 168, 228, 261*; 
Fittig, A. 200, 70). — 3. From dimethyl oxalate 
by treatment with ZnMoj followed by water 
(Frankland a. Dupna, A. 133, 80 ; 13|5, 

4. By oxidising isobuiyric acid with alkaline 
EMnO, (B. Meyer, A. 219, 240).— 6. By oxidising 
di-oxy-pentane (amylene glycol) with diluted 
HNO, (Wnrtz, A. 107, 197).— 6. By heating 
acetone-chloroform with water at 180° (Will- 
gerodt, Bg 16, 2807; Bl [2] 39, 167). Hygro- 
scopic needles, v. e. sol. water, alcohol, and 
ether. Volatile with steam. Sublimes at 50°. 
Yields acetone and acetio acid on oxidation. 
Phenyl-hydrazine at 160° forms a t(>-phenyl- 
hydrazide [152°] converted by nitrous acid into 
aanitrosamine [98°] (Beissert a. Eayser, B. 22, 
2926). 

• Salts. — BaAV — * ZnA' 22 aq : hexagonal 
plates, si. sol. water. S. *6 at 15°. — AgA' : stel- 
late groups of nacreous scales. S. 7. 

Ethyl ether EtA'. (161°). 

Ethyl derivative (GH,) 2 G(OEt).GOtH. 
(180°). S.G. g 1*0211 ; U 10101. Formed from 
CMe^Br.GO^and KOEt (HeU a. Waldbauer, B. 
10, 449).-BaA',aq.— PbA'jaq.— ZnAV~AgA' ; 
plates : A. sol, water. — EtA^ (1668). 

Isopropylidene derivative Oii'Rjfifi.e, 
CMe,(O.GMe,.CO,H) 2 . (197°unobr.). V.D. 120-3 
(oalo. 124). Formed by the action of KOH (8 
mols.) on acetone-chloroform (2 mols.) and 
acetone (1 mol.),^r up9n a mixture of chloro- 
form (' mol.) and acetowe (2 mols.) (Willgsrodt, 

B. 20, 2445? Engel, C. B. 104, 688), Liquid, 
converted into oxy-iA)butyrio acid by heating 
with water. — CaA"Jl4aq.— BaA"iaq.— PbA" 
(W.); PbA"2aq (E.).--ZnA"aq; smaU aeales 
(W.); ZnA"2aq(E.). ^ 

Afitrili V. AcEToinB GVANHvnBm, vol.i.p.81. 
Anhydride C,H„0, U. 0(GMerCOaH),» 
Dibutylactic acid. A product of the action oLm, 
alcoholic potash on chloro-isobutyrio igid (Bal- 
biano, f. 1878, 704 *, 1880, 789). Amorphous, 

V. sol. water.— Na., A'' : deliquesoeiil. 

*ai3-Di-ozv-but^io aeid 
ClB[,.OH(OH).CH(OH).(K),H. [80°]. Formed by 
boiling momo-oxy-butyrio acid with wgter (0. 
Eolbe, J.pr. [2] 25, 890), and by luting j9-methyl- 
glyoidio acid with water at KMr in s^e^ tubes 
^elikoff, J. B. 16, 526 ; B. 21, 2085). Mass of 
itiender needles, v. e. soL wa^,iiol volatile with 



6M 

gtMUu-rJLgi's needlMk CHtm ft ■&?« 
when b(riled wEtt water. 

JEthj/l <<h«r EtA'. (o. SiiS'’). Liquid. 

Jinhydride v» Mstbyl*oltoidio aozx>. 

jSy-Di-oxy-butjnrio aot*d . r 

CH,(0H).0H(0H).CHrC03H. ^ Butylglyceric 
aM^ Fonned from C^(OHj.CH(OH).CHaCl by 
successive treatment with ECy and dit'ute HNO, 
(Hanriot, A, Ch, [6] 17, 106). Formed also by 
warming its^anhydJiadVith water (Melikoff, B, 
16, 2687). Thick liquid, ▼. sol. ^ater, alcohol, 
and ether. — ^BaA', : amorphous. 

Anhydride Butyl- 

glycidic add. Formed from (j^-crotonio acj^d 
by successive treatment with HOCa and alcoholic 
potash. Mobile liquid. Unites withJBCl, fcrm- 
mg chloro-oxy-butyrio acid [99®]. The ether 
O&itO, (146®-160®), S.a. *9931 is formed 
by^me action of sodium-amalgam on a mixture 
of epichlorhydrin and chloroformio acid (Kelly, 
-T6r:'ll, 2226). 

^ Bi-oxy-iiKibptyTio acid ' 
GH,(0H).CMetoH).C02H. [100®]. .Formed from 
o-methyi-glycidio acid (g. e.) by warming with 
iifkter at-100® (Melikoff, J, R. 16, 635). Prismsy 
V. sol. water. — KA'^aq: small prisms. « 

‘ ni-oxy-isobutyrio acid 
•(OH,(OH)),C(OH).Ca.^. [116®]. Formed from 
glycerose oy successive treatment with HCy and 
HOI (Fischer a. Tafel, B. 22, 106). Prisms 
(from alcohol), insol. benzene. HIA^ followed 
by zinc-dust yields isobutyric acid.— CaA3 4aq. 
— PbA', aq : needles, si. sol. hot water. 

A tri-oxy-butyrio acid is also formed in the 
oxidation of gallic acid and tannin by dilute 
HNO, ^attinger, A, 267, 248). 

Be/crenccs.— B eomo- and Ohlobo-oxybutviAo 
ACZDS p 

^-OXT-n-BTJTTBIC ALDEHCTE v. Aldou 

a-OXY-ISOBUTYBIG ALDEHYDE 
OMe2(OH),CHO. (o. 90®). Obtained by boiling 
with HOAo the compound Oj^El^Og formed by 
the action of NaOOqH, on iodoform (Gorboff, 
J,pr, [2] 41, 243). Mobile liquid, oxidised by 
Ag,0 to oxy -isobutyric acid [79°]. Forms with 
water a hydrate [c. 70®]. Polymerises on stand- 
ing, fonning^rismi [c. 66®] v. sol. wat^r. 

Di-ifobutyl derivative of oxyisobutyrie 
orthaldehyde « CMe*(004HJ.CH(0H)(0C,H.). 
(126®). S.G. ^•9041. One of the products of 
the actton of iodofoici (or iodine) on NaOC,"" 
Oil, with bitter taste, conveiTed by HOAo i 
isobdtyl acetate and ox^sobutyrio aldehyde. 

OXY-BUTYBIC IJODO-ETHYt*:. ETHEB 
CMe2(OH).C(NH)OEt. * The hydrochloride 
O.H,JkOsHCl is formed# from acetone, HCy, 
alcohol, and HOI (Pinner, B, 17, 2009). It is 
orystal^e. # c 

OXYBBTYBOCYAMIHE v. Guantdo-buivbio 
AOID. * 

^ OXY-OAFFElHS v. OArrxiNE. ^ 

OXY^AMFHOB u.OAKPHonand Cahpboi^nio 
Aom. 

OXY-OAI&EOXAKIO ACID v. Oaxpho/oo 

JydD. • 

OXY-CiiCFHOXXO A TOl u. Camphobio aop. 

OXY-OAMFHOBIO AITHYDBIDE Cax- 

tBAMIO ACID. * 

OXY-OAHPKOBONIC ACID Oaxpboboiiio 




OXY-OAPBOIO ACID 9* (f^-waop lotD. 
OXYTBIOABBALLYLIO ^ACtD* M$thfl 
dBrivativ$ 0;,H4(0Me)(00,H)|. Formed oy 
heating (0,H»),0(OMe).COaH with dilute HNO, 
(SohatLky, J, B. 17, 8o). Syrup.— CaH^A'"* Jaq. 
— BaH4A'\2aq. 

OXY-OABBOSTYBIL v, Di-oxy-quinolinb. 
OXY-GABBOXYLIG ACID v. Bbnzbnb-ibi- 

QtJINONr. , 

OXi-o-CABBOXY-PHENYL-ACETIC ACID 

00jHiC.H4.0H(ajm.C02H. Formed from 
CO8H.CeH4.CO.CO2H and’* sodium-amalgam 
(Scherks, B, 18, 381). Quickly changes, when 
let free, to the anhydride (phthalide carboxylic 
acid) [149*6®]. 

Oxy-oarboxy-di-phenyl-acetic acid 
CeH4(C02H).CPh(0H).C0ja. [0. 80®]. Formed 
by warmi('g benzil o-carboXylic acid with alkalis 
(Graebe, B. 2003).— K2A" 2aq. 

Di-oxy-di-carboxy-phenyl-acetio acid. Tri - 
ethyUether 0eH(0H)2(002Et)2.CH2.00.2Et. 
[98°]. Formed frorp acetone dicarboxylio ether 
aud sodium (Cornelius a. Peohmann, B, 19, 
1448). Needles (from alcohol), insol. water, 
i 7.eXY . 0 - CABBOXY - PHENYL -.BUTYBIC 
ACID. Lactone O^H^O,. [121®]. Formed 

by reducing the anhydride of carboxy-benzoyl- 
propionic acid with sodium-amalgam (Boser, B. 
17, 2773).— AgC^HeO*.— Ag2C„HioOe. 

An isomeric claotone [140®] is obtained by 
reducing phthalyl -propionic acid (Gabriel a. 
iwffchael, B, 11, I68I). — BaOnH».Oe. — 

BaCCnHeO,),.— AgC.jH^O*. 

OXYCABBOXY-PHENYL-PBOPIONIO 
ACID. Lactone C,eHB04i.e, 

XHr — CH2.00aH 

C-H.c >0 . Formed by reducing 

\co/ 

phthalyl-acetic acid with sodium-amalgam, 
and acidifying (Gabriel a. Michael, B. 10, 
1668,2200). Needles (containing aq). Yields 
AgC,oH,0„ Ag^CjoHaO., and BaCjoHnO. 2aq. 
Tri-oxy-oarboxy-phenyl-propi onic acid. 

; .CH^Ha.C02H 

Lactone [^4:3:2JCeH.2(OH)^ ^0 

[228°]. Formed by reducing its di-methyl de- 
rivative (meconic-acetij acid) with HI and P 
(Liebermann a. Kleemann, B. 19, 2293). fTables. 
Gives a blue colour with FeClj. 

Ethyl ether [c. 131°]. Crystalline. 

OXYCHBYSOQDINONE v. Chbtsoquibonb, 
OXYCINCHENE v. Cinchene. 
OXYCINCHONIDINE v, CiNOiftNiDiNB. 
OXY-CINNAMIC ACID v. Coumabio acid. 
o-Oxy-oinuamic acid. C4H4.GH:C(0H).C02H. 
Formed in small quantit5[ in the preparation of 
the isomeric phenyl-glycidic acid by the action 
of alcoKolio potash on CgH4.Gl^r«OH(OH).CO,H 
(Pldohl, B, 16, 2821). Readily decomposes, 
I yielding phenyl-acetic aldehyde and di-oxy- 
phenyl-propionic acid. 

Phenyl derivative 

CACH:C(OPh).CO,H. [180®]. Formed by 
heating sodium phenoxy-aceta^e with benzoic 
aldehyde and AOjO (Oglialoro, 0. /. 40, 276), 
Prisms. — AgA' : prisms (from water)* 

(C, 2, l)-Di-oxy-oinnamio acid , « 

[8;2:1]0A(0H),0H:CH.C0^ 

• , AnhydridB OA(OHX^?^. 



0Xy;t)£t5TdNlQ 




t&imar(n »0 [S80^-i8S^. ^ Formed by beating 1 48Q(| Sobierbo, A. 297, 288; Michael, [2] 
■%«r«#uka.lAAlt{n moliA TT.Nn. /Ras. I AO. 17t • MAllknff ft. Fftldmann* A* 258| 89)* 
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pyrooateobin with malic acid and H,S04 (Bea- 
sari, G. 16, 84). Needles, al. soL cold water, 
l^leduoes salts of An, On, and Ag. 

(4, 8, l)-Di-oxy-cjnnamio acid «. diFTBic 
ac8D» • 

(6, 2, l)-]>i-ozy-«iimamlo Mid 
[5:2:l]Ojf,(OH),CH:CH.CO^. 

Anhydride [s 2]oA(OH)^0^;g^ 

[260®]. Formed by ]^eating a mixture of iJ^dro- 
quinone, malic acid, and H3SO4 (Pechmann a. 
Welsh, B. 17, 1648). Needles, v. apl. alcohol. 
Yields an acetyl derivative [147®] crystal-^ 
Using in needles. The methyl derivative 
[108°] is got tiom [6:2:1] OaH,(5Me)(OH)ClIO 
by boiling with Ac^C , and NaOAc (Tiemann a. 
Muller. 14, 1906). • 

a-Methyl derivative * 

[6:2:l]04H,(0H)(0Me)CH:CH.C0^. [180®]. Ob- 
tained from cX(NH2)(OMe)CH:CH.CO^ by the 
diazo- reaction (Sehnell, B. 17, 1387). Crystah^. 

Di-methyl derivative 
0,H,(0Me),CH:CH.C0jH. [143®]. Obtainudby 
methylatii^ the o-methyl derivative. Needles. 
Yields di-methyl.gentisio aldehyde on oxidauion 
with KMnO,. * _ 

(4, 2, l)-I)i-oxy-cinnamic acid p, UubeiiLIO 
Aom. 

an-di-oxy-oinnamio acid. P nenyl-methyl 
derivative C.H,(OMe).CH:C(OPh).CO.Jft 
[200°]. A product ot the action of anisic alde- 
hyde a^ AcjO on sodium phenoxy-acetate 
(Valentfhi, G. 14, 147). Eectangular tablets, sol. 
hot alcohol.— MeA'. [100®]. Laminae. 

Anhydride of the phenyl derivative 
OjjHioO,. [113®]. Formed from saUcylic alde- 
hyde, ACgO, and sodium phenoxy-acetate (Oglia- 
loro, 0. C. 1887, 1164). Yellow prisms, v. si. 
sol. hot water. 

Tri-oxy-cinnamio acid v* ^bculetio acid 
and Daphnetin. 

Tetra-oxy-cixSianiic acid. Di~methyX 
methylene ether 

C4H(0,CH,)(0Me).,CH:CH.C0aH. [196®]. Formed 
from apiolic aldehyde, Ac^O, and NaOAc (Cia- 
mioian a. Silber, B. 22, 2486). Small yellow 
needles (from hot alcoholt^ si. sol. ether and hot 

water. • . 

OXY.0INNAMIC ALDEHYDE v. Ooumabio 
A ltDBHVDB. , 

Dl-oxy-cinnamic aldehyde. Methyl dereva- 

tive V. FERUnm AliDEHYDB. 

oxy-cinn<Jline 

0,H.N,0 C226®]. Formed 

by heating its carboxylic acid at 260° (Kichter, 
B. 16, 681). Small prisms, v. sol. alcohoj and 
ether, si. 90I. water. • May be sublimed. Sol. 
NaaCO,Aq.— B'aH^tCl. ; small prisms. 
Oxy-oinnoline carboxylic acid 

[0.266°]. Formed from 

o-diaEO-phenyl-propiolic acid by heating with 
water at 70°. Colourless needles or scales, sol. 
HOIAq, si. sol. alcohol, nearly insol. water. 
OXT-OITEAqOKig AGID PAO. U. 


40, 171 ; Melikoil a. Feldmann, A. 268, 
Prisms (containing aq). Hot water converts it 
into propionic aldehyde and COj^ With HBr it 
fomfi C,H;LrO# [166^. HCl yields, in Uke 
manner, CO,H.CClMe.CH(OH).CO.;a [162°].^, 
Salts.- (NHM".— (NHJHA".— KHA^'.— 
BaA" 4aq.-SrA" 4aq.— PbA"4}aq. 

Ethyl ether SiG.g 1*1876; 

n 1-1167# C.B. (0®-22®) •0db8607. 

OXY.CITEjft ACID OeH^Og t.e. 
OjHs{OH)2(COaH),. Occurs in beetroot *|Iiipp- 
mann, B. 16, 1078). Formed from ^onitiq acid 



.oo^r 

gonto aoid by successive treatment with HOOl 
m elkalii (Morawdd, pr. 10, 69 ; 11, 


CuV(C,H,0*)2a:aq'.— EtjA'''*: oil with bitter taste. 
OXYCOBALTAMINES v. vol. ii. p. 224. ' ' 

OXYCOMENIC ACID v. Couenio acid. 
OXY-CONICElNE v.tJwnNB. 

OXY-COPAIVIC ICID V. Copat io acid. 
OXY-COUHABIC ACID v. Di-oxy-cdimahio 
Acm. . ^ • 

* OXY-CODMAEILIO ACID u. CcyjMABiLXO 

ACID, ^ 

OXY-CODMABIN v. Anhydride of Di-oxt- 
ciNNAMic ACID and Umbellcteronb. 
Di-oxy-coumarin v. Daphnetin. 
OXY-COUMABONE v. Ooumabone. 
^-OXY-tBOTONIC ACID. Methyl deriva^ 
five CH,.C(OMe):CH.CO^. [128*6®]. Formed 
from i3-chloro-crotonio acid and NaOMe (Fried- 
rich, A. 219,327, 834). Crystals, insol. water. 

Ethyl derivative CHj.C(OEt):CH.CO*H. 
[1^*6®]. Formed from 0H8.CCl:CH.C02Et and 
alcoholic potash. Prisms, v. sol. alcohol and ether. 
— KA' : plates.— 5A' 3aq : needles.— EtA'. [30®]. 
Decomposed by dilute H2SO4 into acetone, 00*, 
and alcohol, . , ^ ^ _ _ 

Phenyl derivative CHg.0(0Ph):CH.C02H, 
[150®]. Formed by heating sodium ^-chloro- 
crolonate or jB'Chloro-isocrotonate with NaOPh 
(Autenrieth, A, 264, 240). Crystals, v. si. sol. 
hot water. Yields 0H,.C(0Ph):CH2 (162°) on 
heating. • *, . • j j • 

The above compounds may bo viewed as den- 
vatives of acetoaoetio acid (j. v.). • , 

^.Ozy-isocro tonic aoid. This acid is not 
known in free state, for, like the preceding 
isomeride, it woul^ at cncY change to aoeto- 

acetic arid. • , , . 

Methyl ether of the methyl aeriva- 
tive CH2*fc(dMe).CH*.C02Me. £176°). S.G. ^ 
1*0235. Formed from CH2:CCl.CH2.C02Me and 
NaOMe (Enke, A. 256, 206). . 

Methyl ether of the 

CHa:G|;OEt).O^COjiMe. [12°]. (Ib6 ). S.G. ^ 

•999.^ 

Ethyl ether of tJie ethyl derivaUve 
t!H,:C(OEt).CH,.CO^t. [29®]. (19K oot.), 

Fonnfd trem ^-chloro-isoorotomc ether and 
NaOEt (Koll, A. 249, 324). PUtes. • 

T^ovyl derivative of the methyl ekAei 
C^O{OPr).CXi,.CO,M«. ,(23U®). S.O. *961. 
\[sohutyl derivative of the methy 

.tfc/r c4c(00.H.).0Hr00^e. (268®). && 

*980. * 

. a.Ozy-UocT()to]>lo aoli. Nitrilt . 
^ ^.nH.f!TT( QH).ON. F«in(4 ft«4 Mtoltb 



m oxY-GttoioKio Acm 


EOj, and HOAo (Lobtj da Bniyn, JR. T. S. 4, 
S2d). Oil. 

Itomeridai a. OxT-vaTBAoaixio aom and 

AOlTOAflBTIO AnXD. ^ 

OXTCEMEKE v. Otjhbmol. 

Di-oxy-onmene. Di-methyl derivative 
0«I^0,H.(0Me)r (246°). Formed' by the 

araon of Bcdium on*^ An alooholio solution of 
0gH,(0,HJ(0Me), (268°),whioh is got by boiling 
the isomerio methyl ether of eu^^^nol with aloo- 
holio jpotash (Ciamioian a. Silberi B. 28, 1164). 
Oolourless oil. 

m-Di-w-oxy-tp-onmene 

0A(CH,)(CH,.0H),[4:3:1]. [77°]. Formedhy 
boiling f/i-di>w>bromo-i^-cumene with a^^ueons 
Ka.00,. y. sol. water and aloohol, sol. dther 
(Hjelt a. Gadd, JB. 19, 867). 
cj Isomeride v. HTOBo-tf-cimoQuiMONB. 

Tri-oxy-oomene. Di-methyl derivative 
.£i,H,(0,H,)(0Me),(0H).. (278°). Formed by 
ceduotion of iso-apidx (Oiamioian a. Silber, JB. 
98, 2286). Ttdck Uquid, sol. KOHAq. 

Isomeride v, PBOPTL-P'rBooiLLeL. 
r OXT-CUMIDlllE v. Auido-ouhbnol. 

*0xy >t.CUMINlC ACIB ' 

CAP>f(OH).COaH [3:2:1]. [94°]. Formelfrom 
o-propyl-phenol, Na, and CO, (Spioa, J. 1878, 
686).— BaA', 2 Jaq.— PbA', 2Jaq.— AgA' : pp. 

Oxy-n*cuminio aeid 

0,H,Pr(0H).C0,,H [6:2:1]. [98°]. Formed from 
p-propyl-phenol, Ka, and GO, (Spioa). Coloured 
violet by FeCl,. — BaA', Saq.- PbA', 2aq. — AgA'. 

Oxy-ouminio acid 0,H,Pr(0H).C0^ [4:2:1]. 
[93°]. Formation, — 1. By fusing oarvacrol with 
potash (Jacobsen, B, 11, 1063).— 2. By fusing 
isooymene sulphonio acid with potash (Jacobsen, 
B, 12, 432).— 3. From amido-ouminio aoidljy 
the diazo- reaction (Widman, J^. 19* 270). 

Properties.— needles or leaflets. Con- 
verted by HCl at 190° into w-propyl-phenol [26°] 
(228° i.V.). FeCl, gives a reddish-violet colour. 
Yields CaA', and BaA',. 

Oxy-ouminio acid OA^(OH)GO,H [4:3:1]. 
[141°]. Formation. — 1. From amido-ouminio 
aoid (Cahours, A. Ch. [3] 68, 338; Lippmann 
a. Lange, 13, 1^62).— 2. Among th^ products 
got from thymol by potash-fusion (Barth, B. 11, 
1671).— 8. By. oxidation of potassium oumyl- 
sulpnate C.H,MePr.O.SO,E [1:4:3] or cumyl- 
phosphate C,H,M^r.O.PO,^ [1:4:3] with alka- 
line KMn 04 , and sa^jor’ficatif n of the resulting 
sulphate or phosphate/Heymann a. ESnigs, B. 
19, 8306). 

Prqp^ftes.— Slender,, needles,** si. sol, cold 
water. Hot attacked by oono. HClAq at 200°. 

Salts. — NaA'2aq. «- Na^C^H^O, l^aq. — 
BaA',aq. — CdA',aq.— AgA*: white pp. 

Ethyl eiherEik*. [76°]. Brisms. 

Ethyl derivative 0,H,Pr(0Et).B0,H. 
[140°]. Crystalline powder. — CdA*,.- AgA*. 

OzT-p-ouminio acid C4H,Fr(0H)C0.^ (8:2:1].*' 
[72°]. ¥hrmed, together with0,H,Pr(0^)(00,H), 
[296°], fro^ isopropyl-phenol, Na, and CO, 
(Fileti, 0. 16, 126). Colourless needles. FeCl, 
eoloors it violet. ^ 

Oxyni-oaminio aeid C,E,Fr(OH)CO,H [6:2:1]. 
[191°]. Obtained fromp-isopropyl-pheiTol,80dium, 
and CO, (Pateino, J. 1878, 806)! Formed also by 
fusing m-isooymenol vrith EOH (Jesumn, B. 19,* 
1416). Flat needles. FeCl, colours its solution 
4#ep blui8E-vica«tr--CaAV--BaA'f^AgA^^ 


An isomeride [166^-170^ is got b> fusing A 
^;^ene sulphonio aoid with potash (Jacobsen,^ 

Ox^-i^-ouminio aeid 

C.HMe,(Op)OOja [6:6:8:2:11. [181°]. Formed 
from sodium ^'-oumenol and CO, (Erohn, B, 91, 
884). Needles, v. sol. ether. 

0 x 3 iKeuminie aoid 

C,HMe,(OH)COtp[l:3:4:5:6]. [148°]. Forined 

by filsing durenol with potash (Jacobsen a. 
Schnapauff, B. 18, 2844). Small needles, nearly 
insol. cold water. HClAq at 200° yields if>-ou 
^menol [93°J. — GaA',2aq : prisms, si. sol. cold Aq. 
Bi-oxy-ijf-ouminio aoid 

C,Me3(OH),CO.H[6:4:8:6:2:l]. [210°]. Formed 
by reducing i|>-cumoqainone carboxylic aoid with 
zino-dusband aqueous NaOH (Nef, B. 18, 3498; 
A. 237, 13 ; tj. J. 63, 428). Needles, m. sol. hot 
water. Beduoes ammoniacal AgNO,. Its alka- 
line solution turns violet in air. 

Ethyl ether 'Sih!. [109*^. Needles. 

•* OXY-4^-CUMINIC ALBEHYBE 0,oH„0, i.e. 
0«HMe,{0H)CH0[6:6:3:2:l]. [100°]. A product 
of th6 action of chloroform and NaGHAq upon 
^'-Chinenol (Auwers, B. 17, 2976). Needles. 

BI-OXY-BI-i/z-CimYL C„HaO, i.e. 
C,HMe 3 (OH).C,HMe,(OH). [173°]. Formed in 
the preparation of if'-cumenol from il'-cumidine 
by the diazo- reaction, and also by oxidation of 
^-cumenol with dilute HNO, (Auwers, B. 17. 
2962; 18,2659). Crystals, lieldsadi-bromo-deri- 
vative [187°] and a di-methyl derivative [126°]. 

a-OXT CTTUTI.-ACSIIC ACID 0„S„0, i.e. 
0,H4Pr.CH(OH).GO,H. [168°]. Formed from 
ouminic alaehyde, HGy, and HGl (Baab, B, 8, 
1148). Needles.- BaA', 4^.- PbA*,. 

Oxy-di-oomyl-aoetio acid 
(0,H,.C4HJ,C(0H).C0,H. [120°]. Formed from 
CgHj.CyH^.CO.CO.C^H^CaH, by potash-fusion 
(Boesler, B. 14, 326). Needles.— BaA',. 

OXY-CUMYL-ACEYLIC ACIB C,,H,40, ».e. 
0,H,(C,H,)(OH).CH:CH.CO,H.''^ The (4,2,1)- 
acid [176°] and the (4, 3, l)-isomcride [206°] are 
formed by the diazo- reaction from the corre- 
sponding amido- acids. Both are crystalline 
(Widman, B. 19, 268, 417). 

BI-OXY-BI-CUMr».-PYBAZINB BIOABB- 
OXYLIC ACIB 4 

Cl:4a] 

Formed by boiling CH,CLCO.NH,C^^r.JoCMe 
with alcoholic potash (Abenius, J. pr. [2] 40, 
440). Insoluble powder. — Et.^'*>* [198°]. 
OXYCYAECONIINK v. Cyanconiinb. 
OXYCYANETHINl^v. Gyanbthimx. 
OXY-CYCLOPIN 0),H3,0„. A glucoside in 
Cape Tea split up by dilute acids into oxv- 
oyclo^ic acid 0,tH„0|, av4 glucose (Greenish, 
Ph. [3] 11, 669). 

BI-OXY-BICYMYL 0*,H„0,t.e. 
C,H,Me(C,H,)(OH).C 4 H,Me(C,H,)(OH). [166-6°]. 
Formed by oxidising thymol with iron-alum 
(Dianin, J. R. 14, 136). Prisms or tables (con- 
taining aq), v. sol. alcohol. 

OXY-CYMYL-ACEYIIO ACIB 0„H„0, i.e, 
[2:6:6:11 Cja,Mo(C,H,)(OH).OH:CH.OO,H. Tho 
ai&ydride [63°] (220°-230°) is formedJby lieating 
thymol with malic acid and H,S 04 (Pechmana 
a. Welsh, B. 17, 1647). 

The isomeric (2,6, 4, 1)- aeid 980°] is formed 
from fhymoijije aldehyde, NaOAo, and Ac,0 
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(totok, B. 16» 2ll^)^ It yields a (A-ystAlllnA 
jnethyl derivative [141®]. 

D1.0XY.DI.0YlCYL.ETHA]SrE CLH^O, ie. 
0Hi.OH(O,oH,a.OH)y [186®]. Formed from 
thymol, pAraldehyae, chloroform, and SnCl^ 
(Steiner, B. 11, 287). Needles (from oenzene). 
Yields [lOO^]. 

1)I-0XY*^3I.CTMYL.ETHYLENE , 4 
ClH,:C(0,oH„OH)a. [171®]. Porm^, together with 
the preceding body^ from CCl7.CH(C.^H,JbH)5 
by boiling with alctmol and zinc-dust (Jaeger, 
B. 7, 1198 ; 0. J. 81, 263). OxidiBed,by alkaline 
K»PeOy. to [216®]^nd 0,,H^0, [216®]. 

DI-OXY-DI-CYMYL SULPHIDE 

|),S. [163®] (Ta8sinari,G.17,83). 
CAHE^CjoHyA* glycol. 

DUmylene glycol. The di acetyl derivati\%, formed 
from di-bromo-decane and AgOA(J| yields on 
saponification with KOfI the anhydride 0,oH5{,0 
(duunylene oxide) (Bauer, J. 1862, 460), 

Di - oxy - decone CMePi(OH).CMoPr(OHl. 
Methyl propyl pinacone. (c. 223®). Formed 
from methyl n-propyl ketone, water, and Na 
(Priedel, Jfl869, 613). Dilute H,SO, coiArerts 
it into the pinacolin C,oH.^O j[185® uncor.) 
(Szymanski, B. 19, 1635). The isomeric 
CEt,(OH).CEt,(OH) [28®] is formed in Hke 
manner from m-ethyl-ketone (Schramm, B. 16, 
1684). • 

Tetra-oxy-decane.^ Anhydride % 

<CMljQi)ScM>- Formed from 

(CHo.Co^H., and sodium-amalgam in presence 
of a dilate acid (Combes, A, Ch. [6] 12, 230). 
Liquid, v. si. sol. water. 

7.0XY-DEG0D^AGID. Lactone OioH,H02t.e. 

381® uncor.). Formed 


from bromo-decoic acid and Na^CO, (Schnee- 
gans, A. 227, 92). Yields Ba(0,oH„0,)3 afi and 
Aff Cl aH] gOa. 

Oxy-decolo atid CHaPr.CH(9H).CHPr.CO^. 
[120®]. Formed from isovaleric ether and Na 
(Wohlbrttck, B. 20, 2332). Needles, v. soL hot 
water.—BaAV— AgA'iAgOH ; amorphous; 

Oxy-deooio acid i.e. 

04H,.0H(OH).CH(0,H,l.Cb,H. [120®]. Formed 
by the Action of alcoholic potash at 110® on 
0,Hg.CH(OEt).OH(CjJIJ.CO:jEt, which consti- 
tutes half the product of the action of sodium 
on isovaleric ether (Hantzsch, A. 249, 64). 

DI-OXY-DECYLENE. Di-valeryl • deri- 
i>ative OAC(O.COC,H,):0(O.COC,H,)C,H,. 
^165®-165® at 12 mm.) (Klinger a. Schmitz, B. 

'^’w^O^Y-DODECAlIBbEtPr(OH).CEtPr(OH). 
256®). Formed from ethyl propyl ketone, water, 
ind Na (Oechsner da Goninck, Bl. [2] 25, 10). 
Liquid. The isomeric ‘methyl butyl pinacoues* 
3HMeEt.OMei(OH).CM^OH).OHMoEt (249®) and 
DM6,.OMc(OH).OMe(OH).CMe,[69°]areprepaTed 
In like manner (Wislicenus, A, 219, 810; Friedel 

^ ^raf-*oxY - dodIecinoio AHHYDEIDE 
O.A.O. <4. w- 

heieolactoiie. (above 800®). Formed from Ay- 
hexoic lactone and NaOEt (Fittig, Am 266, 186). 
Liquid, si. sol. water. 

DI^OXY-DODEOINSNS CyRJiti.e. 
eA<3i3!i*OM6(OH).OMe(OH).OHAH;, (266®). 


8mQ: f •968. C.E. (0®-24®) -00082. Formed 
from allyl-aoetone (Kablukoff, J. B. 1887, 518). 

OXY-DODECOIC ACID (05H„)aC(OH).COjH. 
Diarfhxalic aJdme [12#^. Formed from ozalio 
ether, isoamyl iodide, and zinc (Frankland a. 
Duppa, A^ 142, 8). Yields EtA^ (262®) and 
(280®-290®). 

OXY - DURYL - ACELre. ACI1> [6;4:8:2:1] 
CgHMe,.OH(OH).C02H. [166®]. Formed from 
tetra-methyi-p^nyl-glyozylio acid, alcohgl, and 
sodium-amalgam (Claus a. Foecking,B. 20, 3100; 

J. p. [2] 38, 232). Prisms.— NaA'lJaq.^ 
CaA'^Saq.— BaA'jSaq : v. sol. water. Tlhe 
isdmerm (5, 4, 3, 2, 1)- acid [160® uncor.] yields 
KA'^q,BaA',3aq, and CaA'22^aq. 

BI . oif . EKNAHE O.H^O- U. 

Pr.CH(OH).CH(OH).CH,*>r. [80°]. (282°). 
Formed by the action of alcoholic potash od a 
mixture of isobutyric aldehyde and valeric alde- 
hyde (Fossek, U. 6, 120® ^woboda, M. 11, 8W). 
Prisms (from ■neX&tJ. On boilinv "with dilute* 
H.SO, it yields a pinacolin C,gH.„0, (274°). 
Cold cone. forms CyH,gO (150°). 

• Di-acetyl derivative 0„H2.,04.^(24fi°)r 
OXY-ENNENOIC ACID OgH.gO,. ‘cffcy-vinj^ 
ieo-heptoic acid. Found among the products got ^ 
by passing CO over NaOAc mixed with sodic 
iso-amylate at 180® (Poetsch, A. 218, 78). Thick 
honey-yellow oil, not volatile with steam.— 
OgH,,Na^O#8aq. 

Methyl ether CgHi^MeO,. (o. 260®). 
OXY-ENNOIC ACID CPr*(0H).CH2.C02H. 
Formed by oxidising CPr,(OH).C,H4 with 
KMn04 (Sohirokoff, J. p. [2] 28, 197). Syrup, 
b1. sol. hot water. — CaA'^aq.— -BaA'jaq. S. (of 
BaV,) 9*3 at 20®.— PbA',. S. 1*6 at 19-6®.-- 
AgA’: prisms. 

t)xy.ennoio a(fid Pr.OH,.CH,.CEt(OH).CO,H. 
Crystalline. — BaA',.— AgA\ 

Ethyl ether EtA'. (225°). 8.0.14*940. 

A product of the action of isoamyl iodide and 
zinc on oxalic ether (Frankland a. Duppa, A. 
142, 6 ; Beilstein, Bn. 1, 529). 

OXY-EBUCIC ACID C.^4,0,. Formed from 
di-bromo-Jehenio acid Cj-^^BrjO, and moist 
AgnO (Haussknecht, A. 148, 61), Oil, forming 
amorphous salts. ^ 

OXY-ETHANE FHOSFHONKT AaD 
0,H,P04 i.e. CH,.CH(OH).PO(OH),. .[76®]. 
Formed from aldel^de (4^olS.) and PCI, (Imol.), 
followed by cold water (J^ssek, M. 7, 82). (Jrys- 
talF decomposing at 120^^— CaA“. 

OXY-ETHANE S^}•FH0N10 ACID la- 

STHIONIO ACID. 

Oxy-ethane disnlpbonio acid 
C2H,(0^(S0,H).,. Formed, together with 
ethane tri-sulphonio acid, by boiling tri-bromo- 
ethalfe with a saturated solution of ammonium 
sulphite (Monari. B. 18? 1347).—NajA''8Jaq.— 
®(NHj,A"taq.— BaA''2aq: very solublejfowder. 

Oxy-etJume diaulphonio acid 
S0 ,H.c 4 cH( 0H).S0JH. Formed from Is- 
ethionio acid and H2SO4 at 100° (Meves, A* 148, 
196; Engelhdrdt a. Laij^chinoi!, Z. 1868,271). 

— KA^laq ; needles,* v. e. sol. water^ 

^Y-ETHENTL . AIKIDO - FHENYL- KBE- 

CAPTAH O.H^BO U O.H4^^O.0H/)H 
[176®]. Prepared by heating ohloro-aoetio arid 
with f^do-phenyl-meroiqptan (Hofrnaxm, B. 1^ 
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1S84). Long ilne needles. LisoL water/' soL 
alcohol and oanstio allcalis. 

BI.OZT.STHENYL.o-PHEimEirS BI- 
AKIHB 0,H^,0^ [ab070 28p®l. Obtaiiv^ by 
reduction of o-mtro-oxanilio acid with SnOl, 
^sohan, B. 18, 2939). Sublimes in plates. 
Sol. a^tio acid, si. sol. water, alcohol, and 
ether, insol. benzen^lign>!n, and chloroform. 
It has weaf acid pr^rties, formino nnstable 
salts. — BaA',2aq : white crystalline pp. 

OySr-ETHYL-ACETOACETIC^STHEB 
OH,CO.OH(CO^).CH.^OH20Et. Formed from 
acetoaoetio ether, NaOEt, and glycol ohlorhydrin 
(Ghanlaroff, A. 220, 826). Liquid, yielding 7- 
ozy-bntyrio acid on boiling with baryta aSid 
alcohoL 

Oiy^di-ethyl-aoetoaoetio ether. Methyl de- 
rtoaftoe OHj(OMe).CO.CEt.^,COjEt. (0. 188°). 
Farmed, together with an oil (0. 131°) 

by the action of NaOMe on chloro-di*ethyl- 
E^toaoetio ether (Janes, A. 231, 240). 

Bi - ozy ethyl -acetotlce tic ether. Di- 
methyl derivative CH(0Me)2.C(p.CEtMC053t. 
it. 196°). Formed together with the compound 
fcH(OM3)yCO.CHEt, (184°.), by the action of 
£jtOMo in CHCl,.CO.CEtj.CO,Et. 

. OEY.ETHTL.BIALLTL.AMINE 
(OJBJjNOH^CH,OH. (197°). Formed from 
ai-allyl-amine and OH^ChCH^OH (Ladenburg, 
B. 14, 1879). Liquid base. 

OXY-ETHYL - p - AMIDO - BENZOIC ACID 
CH,OH.C^NH.O.H,.COJH. [187°]. Formed 
from p-amido*benzoio acid and ethylene oxide 
(Ladenburg, B. 6, 129). Prisms, si. sol. oold 
water.— HA'HNO, : crystals. 

OXY.ETHYL^.AMIBO.FHENOL 



bens^l deriTative [98°] (So^^reiber, 24, t69)« 
-B'HOl. r316°l.-B'OAe^OJ,OH.--Platino. 
chloride B'j^PtCHg; golaen needles. 

p’Tolyl derivative (243<^. Yield# a 
benzoyl derivative [184^^^ and B'HCl 1Y40®3. 
B',HaPtOL, and B'O AN.O,. 

Oxy-tri-ethyl-amine ajB[„NO i.e. 
NEta.C^..OHLOH. (161^. Formed from NEt^ 
and glycol chlo^hydrin (Ladenburg, J5. 14, 1878; 
16, 1144). Liquid, miscible with water. 

Oinnamoyl derivalive 
NEtj.OH^CH^OGOOgH,. Formed from the oin< 
namate of ' the basq and dilute HGl. Yields 


B'HAuGl* and B'GA(NOJ,OH. 

Ethylo-chloride NEt,Gl.GB[,.GH,OH. 
Prisms (WurtL, A. Suppl 7, 88).— Gold salt 
GgHooNO^\.uGl,: golden plates. 

Bi-ozy-fthyl- amine. Di-ethyl deriva- 
tive C^(NH.J.GH(OEt)j. AnU^-acetaU 
(162°). Formed from onloro-aoetal and alooholio 
NH, (Wohl, B..21, 616; Wplfl, B. 21, 1482). 
Colourless liquid, v. e. sol. water.— B^^H^PtOl^s 
hexagonal plates, si. sol. oold alcohoL 

- oxy - di . etiyl - amine NH(GErCHjOH),. 
Foi^jned from ethylene oxide or GlGH,.GHgOH 
and ammonia (WuUz).— B'^HaPtCl*; tables. 

Tri-oxy-tri-ethyl-amine N(CH,.G:^o 6:),. A 
product of the action of ethylene oxide on am> 
monia (Wurtz):. With glycol ohlorhydrin it 
yields N(OH)(CH,.GR,OH),. Both are syrupy. 

Tetra > oxy • di • ethyl - auine. Tetra-ethyl 
derivative NH(GHyGH(OEt)2L. (260°). S.14. 
Formed from chloro-acetal and NEgA^^t 180° 
(Wolff, B. 21, 1484).— B'aHgPtCL. [121°), 
a. OXY. ETHYL .AMINE .(uvr - TBI. SBL- 


PHONIC ACID G,H,NS,0,„ i.e. 
GH3.G(HO)(SO,H).CH(Sb,H).NH(SO,H). The 
sodium salt Na^A'^'daq is formed by shaking 
nitroso-acetone GH3.GO.GH(NOH) with a 80 p.o. 
solution of sodium bisulphite, and crystallises 
out on standing as a crystalline powder consisting 
of white needles. It is v. sol. water, insol. alcohol. 
By warming with dilute acids it is split up into 
methyl-glyoxal (pyruvic aldehyde) GHg.GO.GHO, 
sodium sulphate, NH, and SO. (Peohmann, B. 20, 
2543). 

OXY-ETHYL-ANniNE NHPh.GH,.GHgOH. 
(286°). S.G. 2 I’llO. Formed from anUine and 
ethylene oxide pemole, B^Q^ 1024; Ladenburg, 
B. 6, 181 ; Enorr, B. 22, 209^. Liquid, with 
strong reducing properties.— B'gHJPtGlg ; red- 
dish-brown crystals. 

«.Ozy.di-ethyl.aniline GgngNEtGgH^OH. 
(268°). Formed from ethyl-aniline and ethylene 
chlornydrin at 100° (Laun, B. 17, 677). Heavy 
oil. 


Di-oxy-di-ethyl-anUlne NPh(GH,.G^OH)- 
(above 860°). Formed froj^ the preceding and 
glycol ohlorhydrin. Treatment with HGlAq at 
170°, followed by cold caustic soda solution, yields 

NPh<^*>0 [68®] (270®). The oompoimd 

NPh^^^‘^0, [07®] ietoimedbytheMtionol 

alcoholic AgNO, on the corresponding sulphur 
compound (Hol zmann, B. 20, 1640). 

lOXY-ETHYL-BENZENE v. Etb^pbbmox*. 
Bi.oxy.ethyl.beniene C«B[..OE(Ou).GH.pH. 
SPyrolene alcohol [68<n. (278° lV.). Formed 
from styrene dibxomide and boiling aquboua 
E;G0, {^ok^ A. 216, 298). Nec&s (lionl 
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lieiiBMie*llgroIii). fonverted by boiling dihiAe^ 

H. a 04 into oily OAO (260<’ at 60 mm.). 

d0rivaHv» 0,H,Ao,0^ (274® 

I. V.). 

Di-h$nMoyl derivative. [97®]. Needles. 
Di-oxy-ethyl-beniene 0«H,Et(0^)2 [1:3:4]. 
(296®). Formed from |)-etliyl phenol sulphonio 
acid by potash-fusion (Sempotowski,B. 22,2667). 
Coloured greeo by FeOl,. 

Dl-oxy-trl-ethyl-beniene ^ OgHEtjjOH),. 
[186®]. Formed bj the action of HCI on 
C 4 HEtg(OEt)(OH) (166® unoor. at 20 mm.) which 
is a product of the action of alcohplic potash 
and EtI on resorcin (Heftig a. Zeisel, M. 11, 
«06). White needles (from dilute alcohol), 
yields 0,HBt,(OEt)(OAo) [66®] ^fystaUising in 

monoolinio prisms^ , ^ ^ , 

OXT-BTHYL-BKllZOIO ACID 0,IP,oOi 
0 H,Et(0H).C08H. [120®]. Formed Aom sodium 
o-etiiyl-phenol and 00- (Beilstein a. Kuhlberg, 
A. 166, 218). Coloured yiolet by FeOl,. 

Oiy-ethyl-benf ole acid. pLlfi®]. Formed in 
like manner from sodium-phlorol (Oliveri, O. Ifir, 
267). Needles (from water).— BaA',aq : soalea 
^-Oxy-dthyl-Donzoio acid • 

CH,.CH(OH).OACOA-A.gA^ needles. 

Anhydride C,Kfir (276®). V.D. 74 (obs.). 
Formed by reducing acetophenone carboxylic 
acid with sbdium-amalgam and acidifying 
(Gabriel a. Michael, B. 10, 2206). Crystalline 
at 0®. , • 

Tri-oxy-ethyl-beniolo aold. Methylene 

derivty^ve 

*m.Oxyethylpiperonylcarhoxylic acid.* [146®]. 
Formed from the corresponding amido- acid 
OH AO-HJO^^NHJCOjH (Perkin, jun., 0. J. 
67. 102lV O^rtals. Converted at 120®-180® 
into the anhydride CjoHaO. [127®]. — AgOg^HjO*. 
— KA'.— NHjMeA' : crystals. 

TEI-OXY-TEI-ETHYL BORATE 
B(OGH,OH)j. [162®]. Formed from BCl. and 
glycol (Councler, /. pr, [2] 18, 892). Deliques- 
cent crystals. 

DX-OXY-ETHYL-BBTYL GLYOXALINE 


. a. Thielen, B. 21, 2206). SmaU red 
▼. il. sol. aloohoL 

TETRA.OXY.TBTBA-BTHYIIDBHB- FHOA 
PHONIUM CHLORIDE (CH,.C(0H))4PC1 [112®]. 
Poi^d from aldehyde.* PH,, and HCI (Messen- 
ger a. Engels, B. 21, 828). Dimetrio crystals 
with unpleasant smell, v. sol. alcohol, insol. 
ether. Decomposed by water. The oorresTOnd 


ing (CH..C(OH)) 4 PBr [8p^ is also^ orystaUin 
\ [06®] is formed fro 


_ _ _ ime 

The lodlivr|CHyC{OH)),Pl [W®] iglormed from 
aldehyde an^ phosphonium iodide (Girard, 

A. Ch. [6] 2 , n). • 

DI - OXY - ETHYLIDENE . METAFYRAZOLE 


OAN,0. 


or 


OACH<^^;g^*. [186^"]. (296®). Formed 

from isobutyl-hydantoln, EOH, and EtBr (Pin- 
ner, B. &, 685). Silky needles. 

OXY-ETHYL-CARBAMIC ACID. An. 

Formed from 

/3-bromo-ethyl4kmine and AgjCO, (Gabriel, B. 
21, 668). Flat crystals (from^alcohol), t. soL 
water. 

OXY-ETHYL-COHIDiE v. Oovuhm. 
DI-0XY-ETHYLE5E DIQDIKOLIHE (CTO- 
BtYDRIDE C„H24N30f 

r288®1. Formed by heating oxy-quinoUne tetra- 
liydride with ethylene bromide (Eohn, C. /. 49, 
609V Small silky prisms. 

DI-OXY-STHYLIDENS-DI-VAPHTEOaDIH- 

on 

Phenyl hydnaeide 

i^^^oohol 6>|d sldenyM at 100® 


CH,.CH:0— N^ 

I >(OH) 
(HO)C-N/ • 

CH,.CH:C-NH. 

I >CO. Ethylidme-metapyratoU 
OC— NH^ 

one. Formed by heating chloro-crotonyl-urea, 
CH,.0H:CC).00.NH.C0.NH4, to its melt^- 
point, HCI being evolved. <i>Needles.^M. sot. not» 

1 water (Pinner a. Lifschiltz, B. 20, "2860). 
a-OXY.ETHYL-MALONIC ACID 
CEt(OH)(COjjH),. Ethyltartronic add. [98®Ja 
Prepared by sapoiflfication of ohl(yo-efnyl- 
malonlo ether with baryta-water (Conrad, B. 

618). Decomposes at 180® into o-oxy-butyric a 
; acid and CO,. 

jS-Oxy-ethyl-malonic acid 
CH,.CH(OH).CH(CO,H),. Formed from ethyl- 
idene-malcdiic acid and baryta- water (Komnenos, 
A. 218. 163). Syrup.— Ag,A" ; amorphous. 
7 . 0 xy-ethyl-maloiiic acid 

CH,(OH).CBL.CH(COA*- — BaA"l4aq. Got 
by boiling the lactonio acid with baryta.— 

FoAied by boilmg bromo-ethyl-malonio acid 
with water (BOder, A..227, 19).^ Obtained also 
by boiling vinaconio acid with diluted HsSO,. — 

BaAV 

Dl-OXY-DI-ETHYl OXIDE 
»0(0H(0H).CH,),. Alkoyl derivatives of this 
body are formed by the action of sodium salts 
on di-chlojp-di-ethyl ether (GeiJther, 226, 228 ; 

Formyl derivative (o. 1^®). S.G. ** 
1’184. 

Acetyl derivative 0(CH(OAo)i5H,),, 
(192®). B.G. ^ 4*071; #“^1*067. Colourless 
liquid, slowly decomposec^by water into aldehyde 
and acetic acid. . ^ 

Propion*dl deri^tive (o. 218®). S.G. ** 
1*027. 

Butyryl derivative (o. 288®). S.G. *2 
•994. 


BeneoyUderivative C„H„0|. Needles. 
Aocinyl derivative 0(CMeJB[),CiH404. 
Di-methyl ethet 0(CH(0Me).CH,)r 
nl27®t. S.G. — *963. Formed from «a-di- 
ohlorO-dhethyl oxide, MeOH, and^ NaO^e. Oib 
decom^sing on standing into di-nsethyl-aoetal 

“ tthtr. (U8» cor.). aO. ^ m 

' Di-pTOpyl tthhr. (184® oor.). 8.0.1* '8#8 
Di-uohvtyl*thtr. (476® oor.). 8.0.11 *879 
Di-Uoamyl ethtr. ia27®y> &0. 11-874 
DI>OXT-DI-KEERIi.DIFttJsn Xlb Di-tthy 
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[120*’ oor.l Formed |rom 

pbenyli aieohol, and nitrons aoid fi* 

17, 475). White plates, si. s<d. cold aloohcd. 

Tetra-ozy-ethyl-diphenyl. Tstr^^^ety^ 
derivative. C^jEtfOAo)!, £138®]. Farmed 
from the tetra-othyl derivatife by sncoessive 
treatment with HIAq and Ao^O (Herzig, Af. 11, 
418). Needles (from alcohol). e 

Tetra^ethyl derivative 0„H^Et(0Et)4. 
[02^. A ploduct ef the action of EtI and alco- 
holic potash on tetra-oxy -diphenyl (£ierzig, M, 
11, 4W). Plates, V. sol. aloohol.% 

OXT-ETHTL-PHTHALIMIDE 0,oH<,NO, i.e. 
C,H4(CO),N.CHa.CHaOH. [127®]. Formed from* 
b^mo-ethyl-phthalimide and EOHAq (Gabriel, 
B. 21, 6<?1). Needles or plates, sol. hotf^vater. 

Phenyl derivative CriHj(C0),^N.C.J340Ph. 
[180®]. Formed from PhOC^H^Br' and j^tas- 
^ium phthalimide (Schmidt, B. 22, 325^. On 
warming with potash it yields the acid 0,«U,5N04 
[126°]. 

, ^pTolyl derivf%tive [135°]. Crystals. 
Yields a £-\iitro- derivatiVb [88°] (Schreiber, B. 
24. 190). 

0XT.£THYL.FIF£BI1)IK£ C,H,4NO 

(199°). Formed by heatiftg 
.■piperidine with ethylene chlorhydrin (Laden- 
e burg, B. 14, 1876). Liquid, sol. water. — 
B'Kku.Clt: plates. 

Phenyl-acetyl derivative OiaHjjNOj. 
Oil, formed by heating phenylacetic acid with 
oiyethyl-piperidiue and HGl. — £'ILAuOl4 [c. 
100°].— B'HI.— B'HI,. Brown needles. 

Beneoyl derivative C^H^NOy— BOBIL — 
B'2H2ptCl4 : sUky needles. 

Oxy-ethyl-plperidine 0*H,o(C^40H)N. [32°]. 
(227®). Formed by reducing oxy-a-ethyl-^r- 
idine with sodium-amalgam (Ladenburg, B^22, 
2586). Hygroscopic mass. Yields an oily nitros- 
amine.— B'jHjPtCla. [158°]. ' Large crystals. 

OXY-ETHYL-PYEIDIKE OjH^N.C^H.OH. 
(179° at 25 mm.). S.G. 2 1‘1111. Formed from 
(a) -methyl-pyridine and formic aldehyde (Laden- 
burg, B, 22, 2584). Syrup, y. sol. water, not 
volatile with steam. Yields vinyl-pyridine on 
distillation. — B'^H^PtOlf. [170°] : prisms, m. 
sol. cold wster. o o 

An isomeride C4H4N.(CH(0H1.CH, Is got 
by distillingc barium o-ozy-pyriayl-propionate 
(Hardy a. Camels, Bl. [2] 48, 230). 

Ozy-di-ethyl.p^idine NC4H,Et(C,H,OH}. 
(148° at 18 mm.).^ Bsrmed^rom methyl-ethyl- 
pyiidine (aldehyde ogllidin^ and forg^ic alde- 
hyde at 165® (Prausnitz, B, 23, 2725). Oil. 
— B'jByPtCl4. [169^. Jtedcubef. 

OXT-ETHYL-PYXIDIHE TETItAHYBEIBE 

[68®]. Formed by 

besting t-axid^eptoio aotd at 220° (ii49hsn, 
B. 28, 8694). Plates, §melling like coniine. 

OXY-ETHTL-PTBIBIHE CAfiBOXYLie ACIF 
N04 H^(OH).OOsH. Formed from oomanio 
acid and ethylamine (Ost, J. pr. [2]‘29, 880). 
Prisms (eoAtaining ^aq), v. sol. water. 

Bi-ozy-ethyl-pyridine oarbozylie seid” 
NC;HBt(OH),CO,H [u JIO®]. Formed fispm 
ethylamine and oomenanuo acid (Mefinel, J. pr. 
[^82, 17^. Prisms Toontainlqg 2i^). Coloured 
violet by FeCV Beduoes ammoniamU AgNOg.^ 
Mfi M 160® lo|xxtsaoetyl-ethjl-pyrpiii990P^^ 



Bm^l^-tthyl-urea. [98»] 


Formed from w-oxy-tolyl-ethyl-thio-urea, alcohol, 
and HgO (Soderbaum a. Widman, B. 22, 2987)t ' 
Needles fZrom alcohol).— B'aHgPtOlg. [o. 205°]. — 
B'HAuCL : golden scales. 

(Py. 3:4).OXY-ETHYLjaBINOLINK 



[65®]. Formed together with {Py. 8)-ethoxy 
quinoline by tlio ethylation of carbostyril {Py. 8- 
oxy-quitLoline) (Frledl&ndor a. Weinberg, B. 18, 
1528). Gli^jbening white needles. SI. sol. water, 
V. sol. other solvents. Scarcely volatile with 
steam. Dissolves in strong HCl. 

{Py. 1, 3)-^i;-oxy-(Py. ^I’^l^hyl-qulnollne. 
Formed from chloro-oxy-ethyl-quinoline and 
HCl (Biigheimer a. Schramm, B. 21, 801). 
Prispis, V. e. sol. alcohol. „ 

JOl-OXY-ETHYL-ISOQUINOLIKE 

‘’A<coTNEt •“ ^ 

ling o-carboxy-phenyl-acetic acid with ethyl- 
amine (Pulvernacher, B. 20, 2493). Needles, v. 
sol. alcohol. With diazobenzene chloride it 
'yields CgH,ONEt:N^h ^139®]. 

Di-ozy-di-ethyl-isoquinoline , ^ 

OgH4<Cco**;NH • [144°]. Formed froAdl-oxy- 

isoqninoline (vol. i. p. 700). NaOEt and EtI 
(P.). White plates. With alcoholic potash and 
EtI it produces di-oxy-tri-ethyl-isoquinoline 

[60°] (309°). 

{Py. 8, 2)-0XY-£THYL-QVIN0LINE DIHY- 
Ethylhydrocarho- 

siyril. [88°]. Formed from phenyl-valeric 
acid by nitration and reduction (Baeycr a. Jack- 
son, B. 13, 119). Crystals. Occurs also in an 
unstable modification [76°]. PCI, gives ohloro- 
ethyl-quinoline and Q„H„NO [168^. 

[B. 2)-0Ty-{Py. 4)-ethyl.qi]iuoline ^tetrahy- 
driae. Methyl derivative Ethyl- 

thalline. (287°). Formed from thallin and Etl 
(Skraup, M. 6, 779). Thick liquid. —B'HCl. — 
B'Etl. [133°].— (B'EtCl)aPtCl,: orange needles. 

[B. 4)-Ozy-(Py. 4)-ethyl-qaiaoline tetrahy- 
... ck:CH— g.6H,.gHg ™ p^. 

CH:C(OH).O.NEt.CH, ’ ^70 ]. Fre- 

pared by heating {B. 4) -oxy -quinoline tetra. 
hydride with EtI or EtBr (0. Fischer, B. 16, 
7i7;eFi8cher a. Benouf, B. 17, 756; Fischer a. 
Bohn, B. 19,1044; C.JT 49, 508). Monoclinic 
prisms or tables, sol. alcohol and ether, si. soh 
water. FeCl, colours itsalcoholio solution brown. 
— B^Cl. Eairme A. Trimetric prisms ; a\b'je 
-•696:1: '967, v. sol. water. Febrifuge.— BTltL 
[160°]. Prisms (from alcohol). 

Ethyl ether O..H„NO. [88®]. (270°). 
Formed Irom the etbyl ether of (B. 4)-oxy> 
quinoline tetrahydride and EtBr at Ij^O®. Silky 
plates, insol. water.— iP'Etl. £197®]. Pri^s.-° 
B'gEtgPtOL [183®]. 

Ace^p\ 0„9^AoNO. WJ, 
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tetnlLj. 

I— 

bj ethylating the corresponding oxy-quinoline 
tetrahydride (Biemersohmied, B, 16,724).«Cryg- 
talgf Bol. alcohol.— ^HCl aq. 

(Py . 8J-0XY-(Py. 2)-ETHTL.(lUlirOLINE- 
DIOT&BIDE (Py. 2) CAEB0XyLI0 XTHXB 
.On,.OEt.CO,Et 

by reduction of (Aiitro-benzyl-ethyl-malonio 
ether with zinc and acetic acid (Lellmann a. 
Schleich, B, 20, 440). Colourless silky needles. 

OXY-ETHYL-SUCCINIC ACID 
— BaA"8aq.— CaA" 3aq.— Ag^A". Anhydride 

OAO. u. . lldhyl. 

I^acome add, [84°]. Formed ifrom alde- 
hyde, succinic acid, and Ao^O (Fittig a. Frankel, 

A, 266, 17). Small plates.— BaA', 8Aaq. — 

CaA'a2Jaq.— AgA; , , 

Reference. — TBi-oHLORo-oxT-iTHYL-suoonni 
aom. 

DI-OX^BI.ETHYI SULPHIDE • 
S(GH|.GH30H)2. Formed from ethylene oc’or- 
hydiin and aqueous K^S (V. Meyer, B. 19, 3259). 
Syrup. With PCI, it yields S(G.2n4Gl)j whence 
K^S yields insoluble C^HgS,. A soluble GAS* 
is formed from C^4(SNa).^ and ethylene bromide. 

OXY-ETHYL-p-TOLiriDINE C,H,,NO i.e. 
G,H,NH.GH2.CH,0H.^ [37°]. (287°). Formed 
from p-toliuidine and ethylene oxide (Demole, 

B. 7t ^^6 ; A. 173, 123). Crystals, sol. 
water.-B'jHjPtCl,. [148°].-B'HaS04. [111®]*- 
B',HA04. [122°]. 

Di-oxy.di.ethyl.p.toluidmeO,H,N(G,H40H)« 

(389°).-B'APtCl«. 

OXY-ETHYL-DBEA. p-TolyU derivative 
NH,.OO.NH.CjH^OG,H,. [158°]. Formed from 
tolyloxyethylamine hydrochloride and potassium 
oyanate solution at 100° (Schreiber, B. 24, 193). 
OXY-FLAVOLINE v. Flavenol. 
OXY-FLDOBENE CABBOXYLIG ACID 

C§(C^>0=(0H). [203'>]. Fonnedbyfe- 
duoing diphenylene ketone carboxylic acid with 
zinc-dust and ammonia fOraebe, A, 247, 283). 
Orystals^from hot water or benzene). 

OXYGEN. 0. (Older names were vital air, 
purs air, d^hlogisHcated air.) At. w. 16'96 
(u. infra). Mol. w. 81*92. Boils -181*4° at 
740 mm. (Olszewski, W. 81, 68). Has not been 
solidified (u. infra). S.G. (liquid; compared 
with water at 4°) *899 at -130° (Wroblewski, 
W. 20. 860), -76^6 at -129*6°. *8788 at 
-189*3°, *8644 at -137'6°. *8772 at -189*4°, 
1*124° at -181*4° [-b.p.] (Olszewski, M. 6. 
124 ; W. 81, 68) ; \^oblewski (ix.) givef S.G. 
for temperature from -118° to —200° as 
« 1*212 + •00428T - *0000529T*, where T « abso- 
lute temperature. S.G. (gaseous, at 8000 atmos. 
referred to water -il) 1*1054 (Amagat, 0. B. 
107^ 622). Critical temp. c. —118°; critical 
pressure c. 60 atmos. y.D. 16*96 (v. infra) 
S JI.p. (equal weight of water « 1) *21761 from I 
18° to 207° (Begnaolt, AcaAL* 26, 1) ; S.H.y. 
{equal wt«of water « 1) *1661 (Glausios, Meclmn. i 
Wdrm^theorU, 1, 62). O.E. (21° to 98° at 
760nup.) *0036748 (JoUy^P.JubeZbd. 82). S.*0489 
M *04286 at 6°, *08802 10°, *08416 %\ 


m 

,16°, *03108 at 20°, *02616 at 80° (Winkler, B. 
22, 1764 ; S. is given for each degree from 0° 
to 80°, and the results are compared with those 
of Bunsen). S. (alcohol, 0° to 34'^) *28897 (Cariuf, 
A. 94, 184; c/. Timotejeff, Z. P. 0. 6, 141). 
Gompressibility-crnfficient - *00025 at 1000-1600 
atmos., *00016 at 1500-2000 atmos., *000115 at 
2000-2500 atmos., *000091 at 2500-3000 atmos. 
(Amagat, C. B. 107, 522). 0 exhibits several 
very different emisBion*specp*a under different 
condition! ; f^ measurements of lines v. B. A. 
1884. 432. qme absorption -spectrum oJO at 
pressures up to 90 atmos. has been examined by 
k Li veing a. Dewar (P. M. [5] 26, 286 *, Pr. 46, 222); lor 
the absorption-spectrum of liquid 0 v. Olszewski, 
W? A. 8. 95 [2nd part], 267 (c/. L. a. II4 Pr. 46, 
422; Janssen, C. B. 101, 649 ; 102,1332 ; Egorofl, 
0. 101, ii43). • » • 

Occurrence.— Uncombined in the atmosphere, 
of which it forms one-fifth by volume. Com- 
pounds of 0 are very numerous, and occur in 
enormous quantities. 0 ^rms cight-ninthwf 
water by weight, and about one-half of silica,* 
alumina, and chalk, which are the three most 
plentiful constituents of the solid earth ; almost 
every widely distril^pted rock or mineral -^n-^ 
tains 0,the principal exceptions being f ock- salt, 
fluorspar, blende, galena, and pyrites. As O'TlI ' 
slightly sol. in water, this gas is found uncom- * 
bined in all natural waters. 0 is a constituent 
of all living tissues ; according to Wurster (B. 
21, 1525), PJI2 occurs in the juices of plants. 
According to H. Draper, 0 occurs in the sun 
(Am. 8. [3] 14, 89 ; cf. ). 0. Draper, ibid. 16, 
256). 

0 was prepared for the first time by Priest- 
ley, in 1774, by heating HgO ; a year later the 
gat was discovered by Scheele. Lavoisier was 
the first to recognise the importance of the dis- 
covery of 0, and to study its ohemioal pro- 
perties. 

Referencea to older memoirs on Oo^gen . — 
Priestley, * Experiments and Observations on 
different kinds of Airs* [London, 1775-1777], 
2, 29 ; 3, 1 ; Priestley, ' Experiments and Ob- 
servations relating to various branches of Natu- 
ral Philosophy ’ [Loudon, 1779], 1, 192 ; Scheele, 

* Abbandlftngen von der Luff und Aem Feuer * 
[Upsala a. Leipzig, 1777] ; also Crell. Annul. 
1785, 2, 229, 291 ; Lavoisier’s meAoirs appeared 
in Accid, from 1774 to 1788 ; Berzelius, Lehr- 
bach der Cliemie^rd edj, ^ 46. • 

Formdtion.—’x^e processes wherein 0 ie 
formed may be divided Eito groups : I. Ffom 
air.—l. BaCVis heated in air to dull redness, 
when BaO,; is formed ; the pressure is decreased, 
apd the BaO, is hoate^, when 0 is evolved, and 
BaO remains. — 2. Hg is heated in air at c. 
300° when HgO is slowly formed^ on strongly 
heaUftg Hg6, 0 and Hg are produced. — 8. 
MnOs is heated with NAOH in air ; Na^MnOf 
|«uid G2O are produced (4Na0H+2Mu62 4-0,^ 
»2N|k2Mn04 + 2H20) ; the product islteatedto 
dull redfiess in steam, when NaOH, Mn^» 
and 0 are formed (2Na,Mn04+2H^ 

->41^aOH + M i20,-f SO) ; by again passing air 
over the residue, N(i^Mif04 is reformed (Tei»i4 
du Motaj^ D. P. J. 186, 280).— >4. When «ir ie 
pressvd into water, more 0 than IT is disMlved ; 
by reducing pressure on the water .0 and K are 
evelyed; by pressing tb# evolved jases agi^ 
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into water, agam redaoing preMua, aiidpia(|siiiff ' 
the gMes into a fresh quantity ^ water, and 
repeating these processes eighttimes, nearly pure 

0 (about 2-8 p.o. N) is obtained (Mallet, D. P. J, 
199, 112). For details of the methods fOr ob> 
taining Q from air u. Diotionabt of Applied 
Ohebustbt. 11. From Oxidea*--r^, Several 
metallio oxides give off 0 when heated; e.p. 
HgO, MnQ^, PbOal^AUjO,, Bi 3 , 0 ,.-“ 6 . When 
water is electrolysiid, 0 separates at ^the posi- 
tive electrode.— 7. 0 is obtainet' by passing a 
mixtiiie of H .^0 and 01 through a red-hot tube ; 
the issuing gas is passed through NaOHAq to 
absorb H(9 and excess of 01.— 8 . When steam 
is passed over CuOl, at 100®-200° an oxychlorde 
of Gu i^ formed which is reduced to OuGl, at 
0 . 400°, with evolution of O (Voge!, W, J. 1861. 
177; Mallet, 0. P. 64, 226; 66 , 849).— 9. 0 
ir obtained by the reaction of H^O^Aq with 
Ag,0 ( Ag^O + H,Oa = H,0 + 2 Ag + O,).— 10. MnO^ 

OrO„ Ba 02 , Bi-^O*, and other metallio 
, 4 )el^Jlides vield sulphate^, H^O, and 0 when 
heated witY» “ 3 ono. H^SO,.— 11 . OOj is decom- 
posed by fresh parsley, mint, and other green 
(jplants, when the plant is placed in water 
shArged^with CO, and ex{K)sed to direct sun- 
.^Ji(;^t. in. From compounds other* than 
e oxides* — 12. E010, is heated, either alone or 
mixed with MnO^ or Fe^O,.— 13. CaOlgO, is 
heated, when GaCl^ and 0 are formed ; or dry 

01 is passed over GaO heated to redness. — 

14. Gone. HNO, is dropped into a ^ed-hot Pt 
flask ; 2 HKO 3 = HjO + 0 + 2NOj. — 15. Gone. 
HgSO^ is dropp^ on to red-hot Pt, or on to red- 
hot bricks; the gases produced are passed 
through milk of lime ; H 2 S 04 = Hj 0 + S 02 -f -0 
(Deville a. Debray, 0. B. 61, 822).— 16. ,py 
strongly heating dry ZnSO^, 0 and are 
evolved and ZnO remains ^D. a. D., IxX — 
17. Ba(NO ,)2 yields 0, mixed with N, when 
strongly heated.— 18. A ipixture of 0 and N, 
containing about 60 p.o. 0 is obtained by heat- 
ing NaBOg with two parts dry ZnO (n. Pepper, 
0. N* 6 , 218). — 19. Cone. H^SO, is heated with 
KgCrgO, or KMnO, ; sulphates of E and Or (or 
Mn) and HgO are formed and 0 is evolved. — 
20. A fairl^conc. solution of bleachigg powder 
is heated with addition of a small quantity of a 
S^t of Co ; Go^O, is formed (by the action of the 
0 ^ on the Go salt), and this is probably 
oxidisi^d to Go0„ which is again reduced to 
OogO, ^th evolution of 0 (JVinkler,./. pr, 98, 
840: Flei^niann, A. 184, 64; Beinsolv Z. [2] 
2, 81 ; Bfittg’ver, j. pr. 95, 809, 376; Stolba, J.^, 
97, 809). A ifiodiiication of this^' process con- 
sists in passing 01 into warm thick milk of 
lime containing a li'Wle Co2NO> (W., l*c.). • 

Preparation. — 1. Pure KC10„ which has been 
fused, M weU^ mixed with 0 . half its wei^t of 
pure dry MnO,, and the mf^^ure is heate^in a 
flask of hard glass to \). 2l0^c'220°. As ^he 0 
Hhus obUined contains a little,, 01 , the gas is* 
passed iSrough NaOHAq or milk lixqe. •It is 
then dried ^y HgBO,, and passed'' in a rapid 
stream through a glass tube heated tS redness. 
After a time the streaiq of 0 may*be ah\)wed to 
slaokcn, and the glass tube^ieed not be kept hbt. 
The rapid stream of 0, passing throa|h the hot 
tube, washes Gut the lut trace of air, wHlph 
very obstinately adheres to dass at ordinafjr 
temperature (^uaeaQi 0. 70, 89). Any'^ 


OMne preaent is also deoornposed. 0 The iinall 
quantity of air which adheres to the glass may 
mso be removed, according to Ilosva (Bl* [8] 2, 
78^, by passing the 0 over Pt foil at 280°-260^, 
or Pt'hlaok at 0 . 260°, whcjreby combination of 
0 with the N present occurs, with formation of 
nitrites and nitrates, which may be absorbed in 
NaOHAq. The Pt loses the power of inducing 
the combination of N and 0 after a time, but 
regams this pc^er when heated in a stream of 
H at 0 . 260° (I., 1.0.)* If the 0 is required 
quite dry, it is passed through cone, boiled 
H 2 SO 4 , and then over a long layer of PjOg. Ee- 
garding the part played by MnO^ and other sub- 
stances in causing 0 to be evolved from KOlO, at 
temperatures ,y>wer than that at which this salt 
gives off 0 when heated alone, v* Hornsby, Ph, 
16, 362 Witt, ibid* 411, 603 ; Brown, ibid. 469 ; 
Wiederhol^P.116,171; 118,186; Baudrimont, 
J. Ph. [4] 14, 81, 161 ; Krebs, Z. 6, 243 ; MiUs a. 
Donald, 0* J. 41, 18 ; Mills a. Stevenson, 0. J* 
41, 23. — 2. Pure MnOg is heated to full redness 
m a hard glass tube ; the gas is passed through 
milk of lime to absorb COg, then over Pt black 
at o.‘'^250° to cause combination of ri (which is 
generally preaent) with 0 , then through 
NaOHAq to absorb nitrites and nitrates pro- 
duced, and the 0 is then dried by cone. HgSO,, 
CaClg, and P^O^. It is difficult to obtain 0 by 
this method quite free from every impurity.— 
?. Bottger {J. pr. 103, 316; 107, 48) says that 
pure 0 is obtained by gentV heating EMnO,, or 
by the reaction of dilute HNO^Aq, S. 6 . c. 1‘064, 
with a mixture of PbO, and BaOj.— 4? Fairly 
pure 0 may be obtained in a regular stream, at 
the ordinary temperature, by compressing into 
small cylinders a mixture of. two parts BaOg, one 
part MnOg, and one part CaSO^, and acting on 
these, in a Kipp’s apparatus, with HGlAq, S.G. 
1 * 2 , diluted with an equal volume of water 
(Neumann, B, 20, 3058). 

Properties. — A colourless, odourless, taste- 
less gas. Gondensed to a liquid at very low 
temperatures and great pressures. Liquid 0 is 
bright blue when viewed in layers 80-40 mm. 
thick (Olszewski, W. 42, 663). Pictet supposed 
that 0 was solidified when pressure was sud- 
denly reduced, and tne liquid was allowed to 
issue into the air (0. R* 8 (J, 37) ; but, jfljcording 
to more recent experiments by Wroblewski a. 
Olszewski (0. R. 100, 850, 979), solid 0 has not 
been obtained. Light appears bluish when ob- 
served through liquid 0 , or throq^h a column of 
the gas very strongly compressed (Liveing a. 
Dewar, P. M. [ 6 J 26, 286). One litre 0 at 0° 
and 760 mm. weighs m24488 grms. at the lati- 
tude of 46°, multiplying mean result of Bog- 
nault/Acod. 21 , 168) and Jolly [W* 6 , 620) for 
weight of one litre j 9 by' mean S.G. of 0, re- 
ferred to H, obtained by Scott and Bayleigh {v. 
N. 87, 418). The atomic volume of 0 

(s^iSa) " “• “ 0 ; 

102 , 1010). The atomic volume of 0 in com- 
pounds varies according to the number of atoms 
with which the 0 is directly .united, and perhaps 
to Ismail extent according to the^atufe of these 
atoms. Eopp gives 12*2 for Oi and 7*8 for 0 ” 
(o. SpBoiriq voLUUBfl, vol. iv. p. 498). The effect 
ii the atoa of 0 on the magnetic rotator/ 
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power ot p compwndB is not yet determined 
with certainty (Pefldn, 0. J, 46, 668 ; v. Physi- 
OUi KBTBODs, seotlon Optical), 0 is absorbed 
by molten Ag or Pt, and given off again as the 
metal solidifies. 0 is also absorbed b^y oh&rooal. 
One vol. cocoa-nut Charcoal absorbs c. 18 vols. 
0 at 0^ and 760 mm. (Hunter, P. M. [I] 29, 116 ; 
V. also Saussure, Q, A. 47, 113). According to 
Angus Smith (Pr. 28, 822), the vol. ab- 
sorbed by 0 is eight times that H under the 
same conditions. 0 absorbed b^harcoal fflrings 
about oxidation of iLiS, PH,, C^H^O, Ac., fairly 


rapidly (Calvert, O, J, [2] 6, 293 ; pf, Cabbon, 

vol. i. p'. 686). • 4 Scott’s most carefully determined values (Pr.^2, 

Ois the most negative of the elements except 3^>), he obtained the value 0 = 16-912. Cooke 


p. It combines directly with ell elements ex- 
cept P, Cl, Br, I, Au, and Pt. ‘At llast one binary 
compound of 0 with lach element, except F and 
Br, is known. Compounds containitg 0 exhibit 
the same diverse properties. The oxides of the 
positive elements, as a class, are basic, and those 
of the negative Aments ar% aeidic {v. Oxldbjt, 
p. 668; Anhydrides, vol. i. p. 267 ; Base, vol. f, 
p.445). O is a constituent of the greater num- 
ber of acids ; the compounds of 0 with 14 and 
non-metallic elements are acids. When H is 
combined with one of the Ass positive metals 
and a relatively large quantity of 0, the com- 
pound so produced is generally an acid {v. Acids, 
vol. i. p. 47). The process of coAbining 0 with 
another element or with a compound is calle^ 
oxidation {v, OxidatkA, p. 657; c/. Deoxidation, 
vol. ii. When the process is attended 

with tbarproduction of so much heat that the 
products become self-luminous, it is called com- 
bustion (v. Combustion, vol. ii. p. 241 ; cf. Flame, 
vol. ii. p. 649). 0 is more closely related che- 
mically to S, Se, and Te than to the other ele- 
ments. It belongs to Group VI., which con- 
tains the even-series elements 0, Cr, Mo, W, 
and U, and the odd-series elements S, Se, and 
Te (v. Chromium oroup op elements, vol. ii. p. 
108, and Oxyoeis group of elements, this vol. 
infra). 0 exhibits allotropy ; the* allotropio 
modification is called Oz(me {v. art. Ozone). 

Atomic weight of The value 16-01 

was obtained by Berzelius and Dulong in 1819, 
by burning H by CuO anff weighing the water 
formed (A. Ch. 15, 380). In 1842 Dumas, by the 
same method, arrived* at the number 15-98 {A. 
Ch, [3] 8, 189). In the same year, Erdmann a. 
Marchand conducted very carefully a series ot 
five experiments by the same method ; their 
mean result wis 16-006. Ostwald [hehrhiich 
der Allgemeinen Chemict 1, 43) shows that the 
value 15*84as obtained from Stas’s experiments 
on the ppn. of NH^ClAq by Ag. In 1805 Gay- 
Lussac a. Humboldt (O, A, 20, 38) determined 
the ratio in which H %p.d 0 combine, by voTume, 
to bo 2;l. Using the values for S.G. of these 
gases obtained by Biot a. Arago, the atomic 
weight of 0 became 15-1. If Regnault’s more 
accurate determinations of S.G. of H and 0 are 
mad^ use of, and it is assumed that H and 0 
combine in the ratio 2:1 by volume, then the 
'atomic weight of 0 becomes 15*964. In recent 
years Scott has made a series of direct determi- 
nations of* the .relieve densities of H and*0 
(Pr. 1887.898; JB.A. 1887. 668; Pr. 42, 896; 
N. BTy 489). Keisei (B. 20, 2828 j Am 10, 249) 
CaUSi^ Pd to occlude H, and thAn drove out tha 
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H over hot OuO, and weighed the water pro- 
duced. In this way a direct weighing of the H 
burnt was obtaineci. Eeisef's final value lor O 
was 15*9492. Cooke a. Biohards (Am. 10, 81) 
weighed H in a large bSlloon, <ind men burnt ii 
to HgO ; they obtained 0 = 15*958. Lord Ray- 
leigh, in 1888, pointed out a source of error in 
all experiments wherein a gas is weighed by 
pumping the air out of apglass gl(^e, and thus 
allowing ^he gas to enter (thft error is due to the 
shrinkage of Bpe globe when evacuated). From 
his own expeftments, Rayleigh gave 0 -^6*884 
(Pr. 43, 356) ; and applying his correction to 


a. llichtrds applied Rayleigh’s correction to their 
expefimentd daxa, and arrived at the conclusion 
that 0 = 15*869 (Am. 10, 191). The mean of the 
results obtained by directly weighing H and th/^ 
burning it to HjO is 15-888. The most probable 
value obtained by weighing H by occluding itin 
Pd, driving out by h^at, as^ weighing PdHrtiorea 
and after, is 15-9492. The meanoof the values 
i obtained by b«rninj? H to H.p, weighing 0 by 
" loss of weight of CuO, and determinin g H bj^ 
difference between heights of H.^0 IT, is 
16*992» For a criticism of the methods an d j rD— 
suits up to 1886, V. Ostw aid’s Lehrbuch der AlU • 
g&mdnen ClumiCy 1, 41. As the atomic weights 
of many elements are determined by directly re- 
ferring them to 0, some chemists take the atomic 
weight of (4 as 16 (H thus becomes a little more 
than 1). Most chemists at present take 0 = 16*96, 
which is the value used in this Dictionary. 

Reactions and Combinations. — The reactions 
and combinations of 0 are too many to be de- 
scribed here ; it must sutlico to indicate them in 
a ^neral way. Reference should be made to the 
various elements and compounds for details. 
1. All non-metalf, except F, Br, Cl, and I, com- 
bine directly with 0 ; compounds of all, except F 
and Br, with O are known. — 2. All metals, ex- 
cept Au and Pt, combine directly with 0 ; com- 
pounds of all with 0 are known.--3. Many lower 
oxides are changed to higher oxides by heating 
in 0, e.g. BaO, Bip,, NO, PPg. Pb9, FeO ; many 
other lowqr oxides form highej oxide^ when OJs 
produced in contact with the lower oxides (cf. 
Oxidation, p. 657, and Oxides, p^ 668).-~4. In- 
numerable compounds are decomposed by 0, with 
formation of more oxidised compound^ c.g. 
NHjAq, H,S, PbS^nd with many 

conipounds 0 combineji directly, e,g, 
HNO.,A^ SO,Aq, NO. 

Certtt.n oxidations not occur when very 
dry O is heated with the substance to be oxidised 
after it hcas been thordughly dried (t?. Oabmn, 
vol. i. p. 687; Carbon monoxide, vol. i. p. 690; 
V. also PHosPi^oBus ; Sulphur). • a 

Litection of free oxygen.’— TJneombmea O 
changes an alkaline pyrc^allol solution to dark- 
trown*i white indigo becomes blue; oom- 
binesAwith 0 to form red-brown NO*, easily 
soluble in water; Cr01*Aq rapidly absorbs 0, 
changing from blue to green (for preparation 
of CrOl^q, d. Nitroob^, Pr^^paration No. 1, 
p. 557). • M. M. P. M. 

OXYGEN ATifiJ) WATER. An older name for 
Hydrogen dioxide (q. v ., vol. ii. 1 ^ 722 ), 

• OXYGEN GROUP OF ELEMENTS. Oxygen, 
siilohur, iclmion, and teUvrium. Oxygen was 

• Z Z 
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prepared by Priestley in 1774 ; sulphur haa 
been known from early times ; selenion ^waa 
discovered by Berzelius in 1817 ; tellurium was 
found by Klaproth, in 1798, in gold-ore from 
the Siehen^ehirgem The*aame%oxygen was«given 
by Lavoisier to express the fact that many com- 
pounds of this element are acidic; the word 
sulphur is supposed to be derived from sal 
= salt and|.vOp a fi^/buruing salt or stone) ; 
the name tmluriuin is ue rived from tel^us = the 
earth ; selenion received its nau^e from 
m th#moon, because of its association with and 
likeness to tellurium. The following table pro- 
septs some of the chief properties of the four< 
elements ; — 


I ^ The elements S, Se, and Te show very dis- 
tinct resemblances in their duemical liroperties. 
All form hydrides MH,, which are gases at 
ordinary temperatures ; SH^ and SeH, in water 
redden litmus, and react as very w^ acids. 
TeHj is not acidic ; these h7drides are decom- 
posed by heat, stability in this respect decreasing 
as at. w. of M increases. These hydrides are 
produced by passing H over molten S, Se, or 
Te; also by reacting on various sulphides, 
seleiAdes, and t^lurides, with dilute acids. The 
hydride of 0, viz. OHj, is Analogous in compo* 
sition, and is formed similarly to those of S, 
Se, and Tb; OH, is neutral. and HjS, 

are also similar in composition and many pro* 



OXYOKK * 

SULPHUH 

r — : 

^ Sblknion , 

TSLLURUIli 

Atomic 

weights 

16-96 

81-98 

• 78-8 

125 

^:SoUiular . 
weights 

• 31-32 

(47‘88 as ozone) 

* 

63-96 

(? 191-88 at lower 
temps.) 

1.57J5 

{? 236-4 at 0 . 800°) 

. 250 


«• 

One or nmro compounds of 6aoh element have been gasified ; specific heats of 


solid S, Se, and Te have been determined directly. 


Melting 

points 

(approx.) 

Boiling 

points 

(approx.) 


Spec. grav. 
(approx.) 


(not solidified) 


181-40 at 760 mm. 


1*12 (liquid at B.P.) 


Atom, weight 


Spec. grav. 
(approx.) 


18-8 • 


OccuiTence 

and 

preparation. 


Vkyeical 

preperties 


Very large quanti- 
ties of 0 occur un- 
combined in air; 
0 is a constituent 
of almost all rocks 
8'nd minerals, and 
also of all living 
organisms ; it 
forms Jths of water. 
By^heating various | 
com^undsfbhiefly 
oxiddti of metals, 
and in many ot^pr 
j ways. » 

A ooloufless, odour- 
less gas, bluish 
when much coi^l- 
pressed ; con- 
densed to a colour- 
less liquid, appear- 
ing blue in thick 
layers, at great | 
pressures and low 
temperatures; has 
not beenHolidified, 


1120 - 117 ® 

440® 


1-96-2-05 

f 


. xe 


In large quantities 
in Sicily, Spain, 
&o.; sulphides and 
other S compounds 
are common mine- 
•rals; S compounds 
are found in many 
living organisms. 

Prepared by refining 
•crude sulphur, also 
b; roasting various 
sulphides in ab- 
sence of air. 

A yelloiv, brittle 
crystalline, solid ; 
also a plastic semf- 
fluiUl amorphous 
mass. Very bad 
conftuctof of elec- 
^ricity. 




i 


0. 200® 

• 

466® 

680® 

belov^^OO® 

4-3-4-8 

6*9 

17-5 

80 

j 

Uncombined in very 
small quantities ; 
compounds of Se 
with S, Fe, Cd, Hg, 
Pb, &c., occur very 
sparingly, ^ 

Uncombined, also in 
combination with 
Au, Pb, S. Sb, Bi, 
&o., but in very 
sm^l quantities. 

• 

By passing SO, into 
H^SeOsAq: also by 
adding HClAq to 
KSeCNAq. 

From solution of a 
salt of H,TeO„ by 
passing in SO,, or 
by Zn. 

A red-grey, lustrous 
crystalline, solid ; 
also an amorphoigf, 
vitreous, grey- 

black solid. The 
amorphous form is 
a very bad con- 
ductor of electri- 
city; the crystal- 
line form conducts 
fairly, and conduc- 
tivity increaseb 
when exposed to 
sunlight 1 

A luskous, white, 
metal-like, crystal- 
line, brittle, solid; 
also as an amor- 
phous powder. Bad 
conductor of eleo- 
trioity. 
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Ohemical 

jnroperim 


I O^Taicy 


Combines directly 
with all elements 
exctept F, 01, Br, I, 
Au,andPfc; oxides 
are known of all 
elements except F 
and Br. ex- 
pounds cxliroit 
ver^ different pro- 
perties. 0 is a con- 
stituent (\jf most 
acids, and of all 
alkalis. Com- 
pound with* H, 
OH.,* is a neutral 
oxide; is a 

peroxide. 


Combines directly 
witl'« most ele^ 
merits. Sulphides 
Are basic, or acidio, 
or neutral, accord- 
ing to nature and 
rdlaiive quantity of 
elemAit combined 
withS. Sis a con- 
stituent of several 
•acids. HjSbia fee- 
bly acidio. 




SRLXyiu.V 


Compounds with 
several elements 
aro known; they re- 
semble sulphides. 
H^e is very feolj'y 
acidio. H.<Sep*^ 
and HjSeO, aib 
riluch weaker acids 
than Aso, and 
UjSO«. 




TuLLunnric 


Combines with seve- 
ral elements (com- 
pounds not studied 
very fully). Bi- 
nary compounds 
resemble those of 
^ 0 . flL^To is not 
acidic. TeOj and 
TeOj do no^ form 
acids by acting 
with water ; but 
these oxides %rG 
obtained by heat- 
ing the acids 
H..TeO, and 

H;Te 04 . 


perties. Se^Ha atid Te^H^ have not been pre- 
pared. Binary compounds of S, Se, and 
with metals are analogous in composition to tlie 
metallic ofides. Chlorides of the form •MCI 2 
are known, M = 0, S, Se, T| ; no compound of 
S, So, or To analogous to O^Cl is known, nor 
has a compound of 0 and Cl analogous to SOl^, 
SeCl^, and TeCli been obtained. The stability 
of the ohloi’ides towards heat increases in pass- 
ing from 0 to Te. Jphe oxides of B, Se, ani 
Te— MOa And MOa—are acidic (SeOa is not 
known)^^ 'acidity decreasing rapidly as at. w. 
of M iiioreases ; TeOa is scarcely acidio, but a 
eorrosponding acid II./rc 04 exists ; TeOj com- 
bines with some strong anhydrides to form com- 
pounds of the typo of salts. The oxyacids 
HaMOjand HaM 04 aro analogous in composition, 
but the acids of S are very much stronger than 
those of Se or Te ; those acids yield oxychlorides, 
MOCla and MOjCla, by reacting with POlj. 
Many other oxyacids of S are known. 

The elements of the 0 family exhibit allo- 
tropy ; 0 and S in a very marked way, Se less 
markedly, and Te only slightly. The allotropio 
forms of 0 exist as gases; their molecular 
formulas are O.^ and Oa ; ^lio allotropio forms of 
S, Se, and Te are known with certainty only as 
solids. ?t is doubtful whether molecules of S 
or Se, other than S* and Se^, exist as gases 
through any considerable range of temperature ; 
the only molecule of Te existing as a gas is Tej. 
The mol. w. of^S in solution is certainly greater 
than S 2 , and probably varies according to tho 
solvent. 

The elements S, Se,»and Te form the odd- 
series members of Group VI., of which group 0 
forms the first even-series member; the^other 
» even-series members* are Cr, Mo, W, and U. 
All the members of Group Yl. are characterised 
by forming acidio oxides MO, ; as the at. w. in- 
creases these oxides become less acidic. Only 
the odd-series members, and 0 , form hydrides. 
All <orm chlorides MCI,, the stability of which 
towards heat increases from 0 to U ; the higher 
members also form several other stable chlorides. 
Group VI. f%U 8 iiito4wo families, (i.) S, Se, Te; 
(ii.) Cr, Mo, Wt U ; 0 is the typical element of 
fpronp (c/. Obbomium obouv or ulemunts, 
wfil. p« IfiS i V, alio OxTOiii, SuLi’ifUB, Selb- 
wtom, Tsixoittoii). H. M. P« M. 


a-OXY-OnjTABlC AMD , m 

C 0 ,H.CH( 0 H).CH,.CH 2 .C 02 H. 0futanio acid. 
[73®] ? (M.). di'ormed from amido-glutaric acid 
'and HNO, (Bitthauson, 103, 23(P^ar* 

kownikoff, A. 182,* 3 18). Occurs in« deSH^oot 
molasses (Lippmann, B. 15, 1156). Keadily— 
yields the lactonic acid. - CaA^'^aq. — MgA''4aq.* 
—PbA" |aq.~ZnA" Saq,— Ag^A^iaq. 

Lactonic acid C^H^O, i.s, 

Very hygroBOopio 

neodloB (Wolff, ‘a. 2C0, 126).-C8A's 2aq. - 
BaA'.^.- ZnA' 22 aq. Yields glutario acid [98®] 
on reduction by HI. 

iS-oxy-glutario acid. Methyl derivative 
C(lH.CH 2 .CH( 0 Me).CH 2 .C 02 H. Formed by 
oxidising di-allyl-carbinol with 6 p.o. solution 
of J<Mn 04 (Bjabmin, J, pr. [2J 23, 274). Ex- 
tracted with ether (y. Oxypyrotabtario acid). 

Salts.— CaA" (at 100^^). Syrup, covered by 
crystalline crusts.— BaA". — Ag,A'\ Prisms. 
aB-Di-oxy-glutaric acid 

C 02 H.CH,.CH( 0 H).CH{ 0 H).C 02 H [166®]. 

Formed by boiling glutaconic-acid-di-bromide 
with water and CaCOj. Needles (irom water), 
or six-sitWd tables (from ateohol)« V. e. sol. 
water, v. sol. alcohol. Its Ca salt is easily 
soluble (Kiliani, B. 18, 2517). , 
o 7 -Di.oxy.glutaric acid 

C 0 ,H.CH( 0 H).CH 2 .CH( 0 H).C 0 ,H. Formed by 
heating the di-oxn-propOncAri-carboxylio acid, 
which it obtained by oxidising isosacohario^id 
with HNOg. Colourless prisms. V. e. sol. water, 

V. sol. alcoh9l, si. sol, ether. Its Ca salt is 
sparingly soluble (Kiliani, B, 18, 2516). 

• Tri - oxy - glutario •acid CqHgO^. [127®]. 
Formed from arabinose or sorbin by oxidation 
with ^0, <S.G. 1*2) (Kiliani, fB. 21, 8006, 
827^.— : monoclinio plates. 

05 YGU ANI DINE. ^ Obtained by boiling 
%yanRmido with alcoholic hydroxylamiijp hydro-* 
ohlorMe j(PraBtovIus a. Seidler, J. pr. [2] 19, 899). 

— (CNAO)aByPtCl,: ruby. red pristis. 
OXY-HiEMOOLOBIN v. HiBMoai<OBlN» 
0XTHAL(51D COMPOUNDS. Compounds of 
F,*01, Br. or I, witlf 0 and another elemeni 
Oxyhaloid compounds of non-matals arc often 
formed by reacting with PC^i or Pl« on 
oxyacids, e.g. 80,04 80,(0!^,'; thoj are 

.also produced sometimes by heating together ao 
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oxide and chloride, e.g, BOOl by heating 
with BCl,; aometimes the halogen is directly 
combined with an oxide, 6.g, COOlj and NOOl 
by combining CX) and 1{P with Gl, and BOOlj 
by heating Cl with B^O, mixed with 0. Mdlallic 
oxyhaloid compounds are formed by decomposing 
the haloid compounds of the metals by water or 
steam; by heating together oxides and haloid 
compounds ;i- and in Jf^e oases by the incom- 
plete ppn. of haloid compounds in solution by 
alkali. Non-metallic oxyhaloid compounds are 
decomposed by water to haloid acids and other 
oxides or oxyaoids of the non-metal present. 
Some metallic oxyhaloid compounds are also 
decomposed by hot water to haloid acids ai^d 
metallic oxides ; in this respect the oxytluopdes 
are the most stable, and the oxyiwdides, as a 
class, are more stable than the oxybromides and 
oxychlorides. The oxyhaloid compounds of H 
are acids. A.11 elements form one or more oxy- 
compounds. A metal which readily forms 
Tnany oxyhaloid comtiounde generally forms one 
or more oxidfes with acidic reactions, and is 
otherwise more or less non-metalliO in its ohemi- 
< jaltn^'cnerties. M. M. P. M. , 

DI-OXY.HENDECOIO ACID 0„H,„(0H),02. 
[yl>^]. Formed by the oxidation, in alkaline 
* solution, of hendcccnoic acid derived from 
castor oil (Hazura a. Griissner, M, 9, 952). 
Needles, sol. hot water. 

OXY-HBNICOSOIC ACID « 

0„H„(CH,pH)(C0,II). [lOS-S^^]. Occurs in the 
soda soap from carnaiiba wax {q. v,). Crystalline 
powder (from petroleum), si. sol. alcohol, m. sol. 
isobutyl alcohol (whence it separates as a jelly) 
(Starcke, A. 223, 310). As its alcoholic solution 
is not ppd. by acetate of Mg, Cu, or Pb, iP is 

possibly a lactone CioH8g<^^='^0. Heated 

with soda lime it splits off forming a di- 
basic acid 0,gH8g(C0,H), [90°]. 

PENTA-OXY-HEPTANE. The oily anhy- 
dride 07H,,(0H)80 is formed by the action of 
HOGl followed by KOH on di-allyl-carbinol 
(Beformatsky, J. B. 21, 295). The acetyl deri- 
vative C,H*,(OAc:L (169-5°) S.O. a -919 is de- 
soril^d by aaytzS {A. 185, 129). 

OXY-HEPTANE PHOSPHONIC ACID 
0,H„P04 le. C,n„.CH(OH).PO(OH),. [185°]. 
Formed from oenanthol and PClj followed by 
water (Fossek, 3f. |27). ^onoclinjo tables ; 

fl;6;'*. = l*844;l:l-967; i==74°.-CaA". © 

The compound (CgH,8.CH(OH)),PO.OII [160°] 
is formed by heating cenanthol W^th hypophos- 
phorous acid (Ville, C. R. 109, 72). It yields 
the salts BaA^^Agi PbA'^Saq, I^'4aq, aid 

(o;a»,cH(OAc)),po,H [94°]. 

OXY-HEPlENOIC ACID « 

OHMe(OH).CH(C,H.).COaH. Formed from 

allyl-acetoacetio ether and sodium-an^lganj. 
(Zeidlet A. 187, 46). Syrup, miscible with 
water.— BaAV—Zn(OH)A'. • ' 

Ozy-hep^noio acid. Nitrile 
CHEt;OMe.OH(OH).CN. Formed.from mi?thyl. 
ethyl-aorolein and HCy (Johanny, if. 11, 40y. 
Converted by hydrochlorio acid into ^he amide 
OHEt;OMo.CH(OH).CONH, [101°]. The nitrile 
yields an oily acetyl derivative (114° at 22 mm.), 
T. fol. ether. 

Oajr-lMotenoie lactone v. Mesxxo»ic Acid. , 


^ OXYHEPna ACID 0,H,^,Jaq? 1186^]. A 
product of the action of bromine, followed by ' 
alcoholic potash on isobutyl-acetoacetio ether 
(Demarqay, C. B. 86, 1126). Pearly scales 
(from water). Yields C,HHQ(OEt)sNH2? [87°]. 

a-OXY,HEPTOIC ACiff i-e. 

Pr.OHj.CH*.CH(OH).CO.,H. [60°] (Helms, B. 8. 
1167) ; [66°] (Ley, J, B. 9, 141). Formed by 
heating* rqueous potassium bromo-heptoate at 
140°.j, Pri8m8.-<i,MeA'. [160°-166«]. 

Amide [147°]. Hoxagf\nal tables. 
a-Oxy-heptoio acid OgH„.CH(OH).C03H. 
[60-6°]. Fcrmed from its ether, EtA' p03°), 
^which is produced, as well as the ethyl deri- 
vative thereof GgH„CH(OEt).C9.^t (o. 224°) by 
the actioQ on oxalic ether of zinc and isoamyl 
iodide at 100°, followed by water (Frankland a. 
Duppa, i*r. 14, 191). Scales. — BaA'^. — CuA'j. 
iS-Oxy-h^ptoio acid 

GHMe,.CH(OH).GMe,.C02H. [112°]. The chief 
product of the action of sodium on isobutyrio 
I ejkher (Hantzsoh, A. 249, BOjP. Silky needles, 
m. sol. water, volatile with steam. — BaA'a4Jaq. 

' Ethyl derivative of the ethyl ether 
I Pr.Cix(OEt).GMe,.GO.^t. (181° cor.). Oil. 

I /^-Oxy-heptoio arid CHMe(OH).CMo.EtG02H. 

I Formed by reducing CHa CO.CMeEt.COaEt with 
j sodium-amalgam (Saur, A. 188, 266). Syrup, v. 
e. sol. water.-— CuC.H,jjO,. — AgG,H,jOj; plates, 
m. sol. hot water. 

j3-Oxy-heptoic acid C\^IePr(OH).CH2.GO^. 
Formed by oxidising OMePr(OH).C,H5 with 
KMn04 (Scmljanitzin, tf. pr. [2] 23, 2^* '^ Syrup. 
— CaA'j (at 100°). — BaA'*. — AgA' : prisiAs. 

jS-Oxy-heptoic acid OEta(OH).Gn2.GO^. 
[39°]. Formed by oxidising GEt2(OH).G3H4 with 
KMnOi (Schirokoff, J. pr, [2] 23, 201). Thin 
needles. — LiA' aq. — GaA'^aq. — BaA'* 2aq. — 
PbA'a 2aq. S. 6 at 19°.— GuA'* 5aq.— AgA'. 
7-Oxy-heptoic acid 

0HPr(0H).CH.,.CIl2.C08H. Syrup.-BaAV— 

AgA': curdy pp. 

Lactone Pr.CH<5“«;5^>. (236° I.V.). 

Formed by the action of HI and P on the hexa- 
oxy-heptoio acid obtained from dextrose (Kiliani, 
B. 18, 3066; 19, 1128). Obtained also from 

propyl-paraconio acid Pr.GH<^Q®^^Q-f^^^OH, 

by distilling, convertmg the resulting 
CHPriGH-GHa-COaH into y-bromo-heptoio acid, 
and boiling thir with water (Fittig, B, 20, 8180 ; 
A. 256, 76). , 

An isomeric lactone (220° cor.) is obtained 
in like manner from levulose. 

7-Oxy-i8oheptoio atid 

OHPr(OH).CH2.GHjj.GOj,H. Very unstable.— 
BaA\ — AgA'. 

Lactone G^Hj^O*. (225° uncor.). ^ S. 8 in the 
cold. Formed from 7-bromo-isoheptoio acid and 
also by ^stilling isopropyl-paraoonio acid (Fittig 
a. Zanner, A. 266, 94). Liquid, volatile with 
steam. 

7-Oxy-heptoio a«id.~-BaA',.— AgA'. • 

Lactone 0,H,A‘ Cll®3* (220° i.V.). S. 
8*3 at 0°. FormM from tetraorylio acid and 
oojd HBrAq (Fittiga. KralSt,ij.208,80). Liquid. 
7-Ozy-heptoic aold. Laetone * 

[6n (86» «i 16 nn.). 

Formed by reducing /5- acetyLvalerie eoW wi^ 
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oxy-amo acid. 


Bodium-atHalgam (insohfltz,4.247,107). Largo 
orystaU. 

7-Ox7-heptoin acid 

OH,.CH(OH).CH,.CHEt.CO^. Formed iy re- 
duoing. ^-acetyl-valerio acid with sodiuni'amal* 
gam (Young, G. J. 43, 173; A. 2] 6,^8). The 
free acid changes quickly, especially on boiling, 
to the lactone. — BaA'j. — AgA' : curdy pp. 

Lactone 

i.V.). S.G, is *992. • Liquid, m. sol. water. A 
solution saturated at 0° becomes turbid at 17® 
and clear again at 96®. ^ • 4 

Hexa-ozy-heptoio acids are formed from* 
levulose, dextrose, and galactose by successive 
treatment with HCy and alkalis fKiliani, B. 18, 
8066 ; 19, 767 ; 22, 6«1). The free aciifc change 
to lactones 0,11,20,. The hexa-oxy^eptoic acid 
from galactose crystallises in needles [145°] and 
forms the salt ICA' ^aq. 

DI-OXY-HEPTYLENE C-H,;,(0H)2. [89*5°]. 
(195-0° cor.). V.I). 03*6. A product of the disv 
tillation of resin (Morris, G. J. 41, 169). White 
mass. Fpims a hydrate aq [c. 10Q°J, 

Acetyl derivative C,H,2(OAc).,. [69*1 
TETEA - OXY- TETRA - HEPTYL-PHOSPHO- 
NIUM IODIDE (C«n„.CH(OH)),PI. [122°]. 

Formed from PJ1,I and heptoic aldehyde (De 
Girard, A. Ch, [OJ 2, 40). Lami|?ae. 

OXY-HEPTYL-PYROTARTARIC ACID Lac- 
tonic acid 0,.^H2„04. Methylhexylparaconic aciS 
[107°]. Fo^nedfrom oonanthol, pyrotartaric acid, 
and kep (Kiechelinann, A. 265, 132). Plates, 

V. sol. ether.— BaA'jSaq.—CaA'^aq. — AgA'; 
needles (from water). * 

i3.0XY.HEPTYL-SUCCINIC ACID C, ,H,„OJ,e. 
0,H,3.CH(0H).CH(C0.;EI).CH.,C02H. I/exita- 
tnalic acid. The salts are got by boiling the 
lactonic acid with bases.— CaA'' (at 100°j. — 
BaA" (at 130°).- Ag., A". 

Lactonic acid 

Hexyl paraconic 

acid, [89°]. Formed from opnanthol, Ac^O, 
and barium succinate at 120° (Schneegans, A. 
227,86). Needles, si. sol. water.— CaA'./2aq.— 
AgA'; flocoulentpp. • 

DI-OXY-HEXADECANE C,„H,.,(OH).,. 
Formed zrom 0,gH32Br,> and AgOAc followed by 
EOH (Krafft a. Grosjean, B. 23, 2352). 

Di-aoetyl derivative C,.H32(0Ac)2. [66°], 
DI.OXY.HEXANE i.e. 

CHMe(OH).CPiti.CH.,.CnMe(On). (220° i.Y.). 
S.G. I -976; V *961. C.E. (0°-24°) -00064 (Soro- 
kin, [2] 23, 18). Formed from diallyl by 
successive treatment witlf HI, AgOAo, and KOH 
(Wurtz, A. Gh, [4] 3, 162). Liquid, sol, water. 
Mono-acetyl dej^ivative {210°). ^ 

Di-acetylderivative CeH,„(OAc).^. (225°). 
Di-bxy-hexane (207°). S.G.'s -9069. Ob- 
tained from hexylene derived from mannite 
(Wurtz; Hecht, B. 11, 1164). The correspond- 
ing ^oiide, _OoH,20 (110°), is formed from 


amedgam (Lipp, B. 18, .3282). Thick colourless 
fluid of shght smell and bitter taste. V. sol. 
water and alcohol, more sparingly in anhydrous 
ether^ By hoatiijg with HCI it is converted into 
hexylene-S-chlorhydrin, and bj prolonged aotion 
into hcxylcno-di-chloride. By heating with 
ILSO. (O'lflp.c.) it splits off HjO, forming hezyl- 
ene-5-oxide. 

Dl-oxy-hexane CHM^5).OHar(OH). 

[c. 0°J. ^207°). Formed from aldehyde, iso- 
butyric aldeh^e, and alcoholic potash (Epssek, 
M. 6, 119 *, Swoboda, M. 11, 389). Thick liquid, 
sol. water. Dilute forma, on heating, 

(fll-pinacolin CisHa.O.^ (210°). • 

• Isojieride v, Pin.^cone. ^ 

^-oxy-hexaneC^n.^Oj i.e, 
CH.,(OH).Oi8(OH).On...OMo..(On). Hexyl-gVy- 
cerin. (190° at 50 mm.). H.G. ^ 1*0936. 

Format ion. — 1. By addition of bromine <0 
CMe.^(OH).Cri,2.CH:CII.^ and decomposition of 
the product with baryta*(Q|loff,*H^. [2] 4JJ^). 
2. From ^di-methyl -irflyl-carbinol by successive 
I treatment withHOCl and aqunous*KOH, or with 
|Br and baryta (Orloff, Bl. [2] 45, 253 ; A. 233, 
■^3^1 ; Reforiiiatsky, ^.pr. [2] 31, 318; , aQfl\ • 

Properties.— sol. water an(> alcohol, 

f>L fithAr. 


Oil. 


O^JjOCl and KOH (Eltekoff, J, B. 1882, 356). 

Di- acetyl derivative (216°-220°). S.G. 
1 1-014. 

Di-ozy-hexane * • 

(m,.0H((lH].0fi2.CH,.CH.CIH2(0H). Hexylene 
^-glycol, (286° at 710 mm.). S.G. at 0° -• *9809. 
Feared oy reduction of aoeto-butjl alcohol 
OH|.CO.OHrOH|.OH|.OH,.OH with sodium- 


insol. ether. 

Tri-acetyl derivative. 

Tri-oxy-hexane 
CH.,(OH).CH(OH).CH.,.CH2.CHMe(OH). (181° 
at 10 mm.^ S.G. 1 1-1012. Formed by heating 
its tri-acctyl derivative with PbO. Liquid, sol. 
\vator. 

Tri-acetyl derivative CaH,,(OAc)3. (o. 
•283°). S.G. n*i09. C.E. •000873.^Formed by 
heating methyl-butenyhcarbinol (from allyl- 
acotone) with AcoO (Markownikoll a. Kabloukoff, 
Bl. [2] 34, 347 ; 37, 346 ; 43, 111). Heavy oiL 
Yields an oxide fi^H^O, (178°). 

Tri-oxy-hexane 

CHEt(OH).CMe(OH).CH,On. (170°-176° at 
63mm.). Formed by boiling the dibromide of 
methyl-ethyl-allyl-carbinol with water (Lieben 
a. Zeisel, M. 4, 41). Liquid. 

Tri-acetyl derivative (c. 270°). Oil. 

Tetra-oxy -hexane C„H,40- [95°]. Formed 
by oxidisfhg diallyl with KlfnO^ (Wagner, B. 
21, 3343). Plates, v. sol. water, m. sol. cold 
alcohol, inaol. ether. * 

OXY-HEXANE DISDLPHONIC ACID 

Formed from methyl-ethyl- 
acrolom alid SO^ (ft 80° mudwig, M. 9, 66'D.— 
BaA"2if^ converted by^ sodium -amalgajn^ in 
presence of e^ids to hygroscopic sodium oxy- 
hexane sulphonate CJI^aO(SOsNa). 

^ OXY-HEXENOIC Af ID C,H,«0,. A product 
of the action of boiling water on the dibromide 
of hydrosorbic acid (Fittig, A, 200,^7). Liquid. 
— plates. 

OXY-HEXIC ACID AHAJaq or 
4174°f. Formed fr^ propyl- acotoacetic ether* 
by si^pcsBive treatnimt with Br and fliooholio 
potash (Bemarcay, G. R. 88, 289). ^all pearly 
plates, V. e. sol. hot water. Is perhaps identical 
with terobic acid (Gorboff, J, B. 1887, 606). Be- 
dused by Zn and to C,H, 304(7) [98°], 

Yields an amide 0,HH2,Oa(NH2)3 (?) and an 
amic ether 0,oH„NOg (?) [79°]. • 

Iso-oxy-hexio acid. [187°]. • Formed In Uks 
manner from ^ isopropyl-acetoacetio ^her CD.), 
Seduced by Zn and HaS 04 to Ojay>f (?) [X18°j 
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OX.'S-^IEXIO ACaD. 


TiaUs 

amide C,H,0(NH,)i[OEt), (?) [96“]. 

DI-OXY-HBXINENE v. Di-oxy-hexylbhb. 
o-OXY-HEXOIC ACIJ) C„K„0, «.«. » 

CH,Pr.CH(OH).OOsH. Leucic acid. Mol. w. 
182. [78®]. Formed by the actio^of nitrous 
acid on leucine (Strecker, A. 68, 55 ; Tnudichum, 
C. J. 14, 807 ; Waagtf<|4. 118, 297). Needles, v. 
sol. water, alcohol, and ether. — Ba^^ 2 j silky 


liiV3 pp. 

An isomeric or identical oxy-hexom a<id 
[62®] isfbrmed by the action of Na^COj on promo- 
hexoic acid got from fermentationcliexoio'acid 
(Jelisafoff, J, B. 12, 367 ; Bn. 1, 523). It yields 
salts CaA' 2 ,BaAVMgA '2 2aq, ZnA',2aq (S. 
•14 at 16® ; -21 at 100°), CuA'.,, and AgA'. It 
foxnis a crystalMne amide [142^]. 

• ^•Sfey-hftxoic acit CEk,(0H).00.,H. [80®]. 

S. 86 at 17*6'^ Formed from its ether which is 


(KUiani.B. 18,642).- 4. ^ . 

bic acid with ^lute ( 1 : 1 )H 2 S 04 (Fittig, A. 26C| 
184). 

Pwperftes.— Liquid, m. sol. water. Volatile 
with steam. Its aqueous solution becomes tur- 
bid when 'heated to 40®, but clear again at 80°. 
KjCO, separates it from the solution. HI and 
P reduce it to «-hexoic acid. 

AmiUe CHEt(OH).CH.CH 2 .CONH 2 . [74®]. 
Formed by heating the lactone with alcoholic 
at 100®. Prisms, v.e. stfl. water and alcoliol, 
si. sol. ether. 

7 . 0 zy.i£ibhexoio %oid 

CMc.,( 0H).CE[,.CH2.002H. Crystalline, but very 
unstaole. — BaA '2 (at 100®). — AgA'. 

Lactone (207° i. V.). Formed 

from teicbic acid by distillation, by successive 
treatment Yith HBr and water, or by boiling 
with dilute H.SO^ (Fittig a. Bredt, A. 200, 68, 
259 ; Geisler, A. 208, 43 ; Erdmann, A. 228, 
181). Formed qlso by oxidising isohexoic acid 
with KMn 04 (Bredt, A. 208, 69). Liquid, v. soL 
water. Neutral in reaction. Its aqueous solu- 



f crystals, v. sol. water, alcohol, and ether. Yields 
di-ethyl ketone on oxidation. — NII^A'. -BaA^ — 
BaA', 5 aq.— ZnAV S. *33 at 16°.— CuAj.— 

AgA'aq: needles. 

Methyl ether MeA'. (165®). S^.'^-987. 
Ethyl ether EtA'. (175°). V.D. 6-24 
(calc. 6*53). S.G.^-^-961. Oil. Formed from 
COCl.COiEVand ZnEt., (Henry, B. 5, 949). 
Isoamyl ether (225°). S.G. — *933. 
Nitrile CEt.,(OIl).CN. Formed from COEt, 
and HCy (Tiemann a. Friedliinder, B. 14, 1974). 
Oil. ♦ 

a-Oxy-hezoic acid CH2Pr.CH(0H).C02H. 
[66®]. Got by saponification of its nitrile, which j 
18 formed from isovaleric aldehyde and HCy ' 
(Erlenraeyer a. Sigel, B. 7, 1109 ; Ley, B. 10, 
231). Formed also by heating isobutyl-tartronio 
acid at 180® (Guthzeit, A. 209, 239). Plates. 
— ZnA '2 2 aq. S. '12 at 16°. 

Nitrin. Oil, lighter than watei? 
iB-Oxy-hexoic acid CHMe{OH).CHEt.CO.,H. 
Formed from^thyl-acetoacctic ether and sodium- 
amalgam (Waldschmidt, A. 188, 240). Syrup. — 
NaA'.— CuAV— Ag 4 ' : plates. 

a-Oxy-hezoic acid CfXe,,CH(oH).CO.H. 
[88*1.. Formed by reducing tri-methyf- pyruvic 
acid with sodium-amalgam (Gliicksmann, M. 
30, 780). Monoclinic ci^stals.— AgA'. 


[lOO'^, whence HClAq forms OdHjoOj (209°). 

7.0xy-ha^oi;sacidCH.,(OH).CH,.CHEt.C02H. 
Foi-med from Qa4.C0.GEt(CH,.CH,0H).C02Et 
% boiling with baryta- wafCr (Chanlaroff, A. 226, 
336). Thick liquid, changing to the^kjCtone on 
boiling its solution. Ba(C„HnOa) 2 : crys^s(frora 
alcohol).— CaA'jj.—AgA' ; needles (fromjwater). 

Lactone CH2<^5ilQo^^ • (21-6^“)» S.G. 
IS 1*035. Liquid, m. sol. cold water. 
7 -Ozy-hexoic acid 

CHMe(OII).CH 2 .CHMe.CO,H. Formed by re- 
duction with sodium-amalgam from P-acetyl- 
isobutyric acid derived from a-bromo-propionio 
ether and sodium acetoacetic^ ether (Fittig a. 
Gottstein, A. 216, 30). Formed also by deducing 
saccharin or isosaccharin with HI anJ P (Lie- 
bermann a. Sohoibler, B. 16, 1821 ; Kjjiani, B. 
18, 635).— BaA' 2 . ; 

Lactone. (206°)^. Liquid, sol. 1 20-26 
volumes of water. An isomeric yibydride 
[137°] is also formed by re»Jucing isosaccharin. 

7 - Oxy-he«oio acid 

CHMe(01I).CHMe.CIL.CO,H. Formed by re- 
ducing ^-acetyl-»-butyric acid (Gottstein, A* 
216, 30). Yields a lactone (210^. 

8- Oxy.hexoio acid 

CHMe(OH).CH,.CH,.CH 2 .CO^. Obtained by 


/B-Oiy-hexoic asid QHEt(OH).CHMe.COj^. \ reducing 7-acetyl-7i-bipyrio acid with sedium- 
by reducing propionyl-propionic acid ; amalgam at 30° (Fittig a. WollT, A. 216, 133). 

' When boiled with water jt is partly converted 
into the lactone. When the lactone is boiled 
with water it is partly converted into the acid. 
Equilibrium occurs with 65 p.o. lactone and 
36 p.c. acid. — AgA'. 

Lactone. [19°]. ( 0 . 231® i. V.). Oojpur- 
less liquid, solidifying below 0®. MisoibU 
with water but separated by K^CO,. 

Oxydiexoio acid C„H,aOa. [108®]. Formed 
by^^oxidising oil of millet with ^MnO^, (Kassner, 
A%. Ph. [3] 26, 1081). Plates, v. ioL water. 
Yields an acetyl derivative [71®]. 

Bi-ozy-bexolo aold. [141®]. Formed from 
etbyl-orotonio acid by snooesaivt treatment with 


Formed by reducing propionyl-propionic 
(Hantzsch a..Wohlbruck, B. 20, 1320),— NaA'. 

7 -Oxy.n-liexoic acid ^ ‘’o 

CHEt(OH).OH 2 .CH^.C€ktH- The salts areformed 
L* by the action of bases on the lactone. TKe f red 
acid quickly changes to latfone.— CaAy— 

— AgA^. ^ 

Lactone O.H„0. i.e. 

(220®). Formation.— 1. By boiling with water 
the bromo-hexoic acid formed by the union of 
hydrosorbio rfoid with HBr (Fittig, B. 13,955; 
Ae 208, 67).— 2. 'By heating glutaconic acid with, 
HI and P (Kiliani a. Kleeman, 17, 1800). - 
reaction of metasaochariu with HT 
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bromine and with water at 100° (Fittig a. Howe, 

A, 200, 89). Trimetrio prisms, a:6:c »*96:1; *38. 

V. sol* water and alcohol. — GaA'y3^aq: bright- 
blue needles. ^ * 

Di-ozy-hexoio acid , 

0HMe(OH).CEt(OH).CO2H. [96°]. Formed by 
oxidising ethyl-orotonio acid with KMnO. (Fittig, 

B. 21. 920). , i 

Si-ozy-hezoie acid 

CHBt(OH).( 


, , , J.COjII [l^ocor.]. formed 

by oxidation of methyl -cthyl-acrolein (Lieben a. 
Zeisel, ilf.4, 66). Needles or prisms.r-CaA '2 3aq: 
crystalline mass. • • 

Hexa-oxy-hoxoic acid CaTT,.^.0,. Arabinose- 
carboxylic acid. Formed /rot^ arabinose by 
the action of aqueoi^s HCy, followed W saponi- 
fication (Kiliani, B. 29, 3033 ; 20, 339). When 
liberated from its suits it immedia* ly forms the 
lactone. — CaA'.^ : amorphous. 

Amide. Minute needles. 

Lactone [>45°-160°]. [ajn- 

— 64*8. Needles or prisms. Yields metasah- 
chario acid dilactone on oxidation b^ 

HNOa ana »-hexoio acid on reduction %y HIT 
and P. ^ • 

DI-OXY-HEXYLENE Eexinene 

glycol. (218^-225°). Formed from epichlor- 
nydrin and Na (Hiibner a. Miller, A. 169, 186). 
Is perhaps di-oxy-hexinene (Clifbs, B. 10, 666). 

OXY-HIPPUEIC^ACID C,H„NO, i.e. . 
CaH.(OIJ^CO.NH.CH 2 .COjfH. Formed from m- 
amido*..alppuric acid by the diazo-reaction (Griess, 
B. 1, 100; Conrad, J.pr. [2] 15, 250). Needles, 
V. sol. hot water. 

OXY-HVDRASTININE v. Hydrastine. 
OXYHYDBOANTHRANOL v. Oxyantiiiianol 

HYDRIDE. 

TBI-OXY-HYDBOBENZAMIDE v. Oxy-ben- 

ZOIO ALDEHYDE. 

OXYHYBROBENZOIC ACID C,n„Os. [275° 
cor.]. Formed from oxy-uvitio acid and aqueous 
KMn 04 (OppeiTlieim a. Emraerling, B. 9, 327). 
Needles. Yields benzoic acid by potash-fusion. 
— CaA'j 3aq. — AgA' : v. si. sol. water. 

OXY-HYDBO-COUMABILIC AuID y. Codma- 


RILIC acid. 

OXY-HYDBONAPHTHOQUINONE v. Hydro- 
JUOLONlt. 

OXY-HYDBOQXftNOLINE v. Oxy-quinolinb 

HYDRIDE. 

OXY-HYDBOQUINONE v. Tri-oxy-benzene. 
OXY-DIl^YDBOaUINOXALINES v. Oxy- 

QUINOXALINE DIIIYDRIDE. 

OXYHYPOG.ffi:iC ACID [34°]. 

Formed from di-bromo»palmitio acid and Ag-^O 
(SchrOder, A. 143, 36). White mass. 

OXY-DIIMIDODIAMIDOIASTIN v. Ibatin. 
OXY-IMIDO-MECHYL-PYBIMIDINE DI- 

HTDBID2 Imido. 

methyl-uraciL [270°]. Formed from guan-^ 
i^e, alcohol, and aoetoacetic etlier (Jaeger, A. 
202, 366). Prisms, v. sol. hot water. Yields a 
dibromide [160°]. Mel forms O^H^MeNjO [312°], 
whence B'^HI [212°], B'HOlaq, and B^ASO* 
[270°]. • " ^ 
Saifs.— B'HOl. [296»].-~B'H2S04. [ft0°]. 
^B'HNO,: needles. 

OzyAmido-di-methyl.pyrimidlne dihydrlds 
C(NH)<JJg;^^Me. [ 82 n • Yormoi 


troti goaoidlne «nd methyl-aoetoaoetio etbor. 
-B'HjSO,. [266°].— B'HNO,. [200°]. PUtai. 
OXT.IUn>0-PHSHYl,.PTBIHIBlNS OI. 

HTjfelDE Imido. 

phenyl-umcil. [294°]. Formed from guanidine 
and benzoyl-acetic ether (Jaeger, A. 262, 872). 
Amorphous powder, insqW water and alcohol* 
OXY^MIDO-DIPHBlrYl SULPHIDE 

Formed from ^oxydi- 

phenylamine by heating with S (Bernthsen, A. 
230, 182). Colourless mass, v. sol. alcohol ^nd " 
ether. FeOl, forms a chocolate pp,* of 

insol. water. * 

DI - OXY - IMIE 0 - DIPHENYL SULPHIDE 

» Formed by redu cing 

thionol whieh* is itself got 

hy the action of ccttc. HjSO, on imido-difhen^ 
sulphide (Bernthsen, A. 230, 188). "Coloqflepji.^ 
needles, v. si. sol. water. Yields a tri-acetyj 
derivative [160°]. 

DI-OXY-IMIDO-PYRIDINE DIHYDBIDE v. 

Di-oxy-amido-pyridine. 

DI-OB^Y-Dl-IMIDO-QUINONE 
0 „(NH). 2 ( 0 H).p. 2 . Formed by oxidising tetra* 
oxy-di-amido-bonzene by FeCl* (Nietzki, B. 16, 
2094 ; 18, 603). Plates, v. si. sol. alcohol. 

OXY-INDAZOLE 0,H5{OH)N.,. fi‘16°-266°](?). 
Formed by boiling diazo-indazole with water 
(tVitt, Noelting, a. Grandmougin, B. 23, 3642). 
Needles, si. sol. cold water. 

• OXY-INDOBE V. Oxindolb. 
(a).OXY.INDONAPHTHENB C„H,0 i.e. 

(a)-nydrindone. [40°]. (214°). 

Formed by heating o cyano-benzyl-acetic ether 
with cone. HClAq (Gabriel a. Hausmanu, B. 22, 
2018). Colourless tables. Cone. HClAq at 100° 
forms (G.jH,.)„, not melted at 280°. 

Oxim CA(NOH). [146°]. 

(from alcohol), sol. alkalis. 

Bhcnyl-hy dr azide C 9 H 8 (NjHPh). [o. 
120°]. While prisms, converted byconc^HClAq 
intoC,,]^„N[23p 

E^Vewces.— -T)i-Buqyo- and cnLORO-Di^ oxy- 

INDONAPHTHENE. 

OXY-ITACONIC ACID C^H^O,. Formed by 
boiling aconic acid ^ith baryta- water (Meilly, 
\eA. 171, 153). Oil.-A3aA" (at 160°).-~Ag5tA'' ; 
fiocculcnt pp. 

OXY-JUBLONE v. Jcolone.* 
•OXY-L&IDINE V. OXY-METHYL-QUTNOLINX. 
OXY-LEUCOTIN n^oxoiN. 

%XY-LUTIDIN£ V. OXY-DI-METHYL-PYRIDnaiU 
DXY.MALONIcSaCID V. TARTRoffko Acn>. 
OXY-MABGABIC ACID C„J1„0,. 

Odours in auipocere (Ebert, B. 8 , 775). — . 
amorphous.* _ 

* OXY - TBIMEDLITIO ACID U. 

CeH.,( 0 H)(C 08 H )8 [6:4:2;!]. [o. 246°]. Formed 
by fusing Bulpho-trimellitio aftd with potash 
(Jacobsen a. Meyer, B. 16, 1$2). Priams (con- 
taining 2aq). With HClAq at 24^ it yields m- 
oxy-benzoio acid. — Ba^A^ 6aq : small prisms. 


fV'hite needles 
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OXY-TRIME3IO ACID 0^0, * 

C^2(0H)(C0,H)3 [2:6:3;!]. S. -6 at 10®. Formed 
by heating [2:ljO«H^(ONa)COgNa in a current of 
CO, (Ost, J. pr. 14, m ; 1C, 802; 17, ^84), 
and by fusing C,H,(S0.^H,)(C055H)3 with potash 
(Jacobsen, A, 206, 204). Nodules Containing 
aq) or needles (containing 2aq). Decomposes at 
180®.-Ca,A"', 8aq. - Ca(H,A"%‘-Ba3A'", 8aq.- 
AgjA"' 3aq. r 

Ethers EgiA'^'aq. [148®].— Et.,NaA"'aq. 
-E [84®].-Et,NaC,H,0, ; \risms, insol. 
water. 

OXY-MESITENE CABBOXYLIC ACID t>. 

Aoltro-ACBTIC ACID. 

•-OXY-MESITYLENE 0,H,Me...0!.ipn. 
(220®). Heavy oil (Wispek, B, 16, 1«^77). * 

Acetyl derivative (230®). S.G. iS 1*09. 
Formed from w-bromo-mesitylene and KOAo. 
*^someride v, Mesitol. 

Dl-w-oxy-mesitylene 0Jl3Me(CII,0H)„. Mcs- 
glycol (28(4®). S.G. 1.2^/ S. 6. 
D. (ether) SOf ^Obtained by*prolonged boiling of 
w-di-ohloro-mesitylene [41-6®] with water and 
lead carbonate (Robinet a. Colson, G. H, 9(b 
I863)tr^iquid, with bitter tcate, v. sol. alcohol. 
Di-a(fetyl derivative C,lI,Mo(GlL<JAo)~ 
at 120 mm.). S.G. ^2 1-12. Oil. 
Isomeride v. Tri-siethyl-kesorcin. 
Tri-w-oxy-mesitylene C„1 IbO, i.e. 
C3Hj(0H,0H),. Mesiccrin. Obtained by boil- 
ing tri-w-broino-mesitylene with watei (40 pts.) 
and lead carbonate (Colson, A, Ch. [6J 6, 96). 
Syrup, gradually crystallising in a desiccator. 
Sol. alcohol, insol. chloroform and ether. 

o.0XY-M«fiITYtENIC ACID CJH,.0, t.e. 
0,H,Ma,(OH)CO,H [6:3:2:!]. [179®]. Formed 

by potash-fusion from mesitylene sulphouic acfH 

S a. Hoogewerff, A. 160, 333), from mesitol 
sen. A, 195, 274), (a)-su?pho-mesityJcilio 
acid (Bemsen, Am. 3, 220), and mesitylene di- 
Bulphonic acid (Barth a. Herzig, M. 1, 812). 
Formed also from o-amido-mesitylcnio acid 
(Jacobsen, B, 11, 2056). Prepared from m- 
xylenol, Na, and Co, (Jacobsen, B. 14, 44). 
Needles (from dilute alcohol). FeCl, colours its 
solution blue. — im^A'.— KA'. ~ Ca^, 6aq.— 
— ^nA'- 2aa : four-sided prisma. — 


BaA'- 6aq. — ^nA', 2aq 
MeA\ Oil. 


n-Ozy-mesit^lenio acid 

C,H,Me,(OH)CO,H [6:3:4:!]. [223®]. Formed 

from p-8ulphamido-ni,es^yieniG acid bv potash- 
fusion (Jacobsen, B. U, 60f; A. 206^ 197). 
FormfSd also from p-amido-mesitylenic acid 
(Emerson, Am. 8, 268), Neediest insol. cold 
water. Yields c-zylenol oil heating with HClAq 
at 200®.— BaA',„— AgA'.— AleA'. [ISO®].— EtA> 
[1X8®]. Needles or prisms, volatile with steam. 

OXY-KETHaCEYLIG ACID. Appears to be 
a product of the action oi KOy followeS^by 
potash on CH,:COl.CHa0?.JClaus, A. 170, 126). 

.. Methyl dfirivaf<t;sCH.^C(OH,,OMe).C6.JEI. 
(c. 238®). ‘'Formed by heatiCg C(OMe)icOfH), 
at 140® (Klelwr, A. 246, 103). Liquid, miscible 
with water, with HI and P it yields Mel and 
isobutyrio acid. * 

OXY-METHANS v. fexTavL alcohol. * 
Di-ozy-methane y. Formic aldehyeHi. 
Tri-oxy-metBane u. Formic acid. 
^OXY-MEIHA^B SDLPHONIC ACID 
uR(OH) 803H. Formed from methyl alcohol, 
and ^0, (Max MtUler, B. 6, 1031). Orya- 


talline, not decomposed by boiling water or acids. 
Yields sodium sulphide on warming with soda 
and spon^ platinum (Loew, B. 28, 3125). 

Oj^-methane disnlphonie aeid GH^SQ, u§, 
OH(OH)(^p,H)g. Formed from methyl alcohol 
and SOg. — K.,A" : needles. 

Oxy-methane tri-sulphonio acid 

Formed from 0(SH)(SOgK)g 
and b^omine-wa^r (Albrecht, A. 161, 129). De- 
liquescent mass.— KjA'" aq,; needles. S. 1*2 at 
21®.-(NH,),A"'.-Ba3A'"g 8aq.-Hg„0,A% 16aq. 
- PbK,«A'7«(OH) 6aq. - Pb,A'"*Aa, 8aq. - 
•AgaA'" aq : needles, sol. warm water. 

OXY ■ METHE N YL - D1 -AMIDO-DIBENZOIC 
ACID. Ethylderivative 

C(OEt)^3;gv^J. . [223»]. Formed 

from o-amido-benzoic acid hydrochloride and 
NH:C(OEt), (Sandmeyer, B. 19, 2656). Needles. 
V. si. sol. hot water. — AgHA" : white pp. 

OXY-METHENYL-AMIDO-PHEN OL 

cCh.<^^COH or C.H,<;’^“>CO. [137®]. 

j^Foirof d by heating oxy-phenyl-urea nfade by the 
action of ClCO,Et on o-amido-phenol (Gronvick, 
Bl [2] 25, 177 ; Kalckholl, B. 16, 1828), and by 
heating o-amido-phenyl ethyl carbonate (Bender, 
J3.19,2265,295()^. Plates. EtI and KOEt form 

[29“]. 

Ethyl derivative 0,H4<[[^^COEt. 

(2250-230°). Formed from C„H.(OH).NH,Ca 
and NH:C(OEt)a (Sandmeyer, B. 19, 2656). Oil, 
insol. alkalis. 

OXYMETHENYL - AMIDO - PHENYL-MER- 
CAPTAK C,H.NOS ».«. C.H.<^^C(OH). 

[136°]. Formed by the action of hot water or 
alcohol on C,H^C1SN which is got by heating 
phenyl thiooarbimide with PCI. (Hofmann, B. 
12, 1128; 13, 10). Crystals (from alcohol), si. 
sol. water. 

Ethyl derivative C„H4N8(COEt). [26°]. 
From C.H.CISN and NaOEt.— B'gH.J>tClg. 
Acetyl derivative CaH.NS(COAc). [60®]. 
OXY-TETRAMETHlNYL DIHYDMDE 

CASBOXYLIC ACID *[188°]. 

Formed by heating inactive amido-glutario acid 
(Wolff, A. 260, 12r5). Prisms, v. sol. hot water. 
OXY-METHEN YL-PHENYLENE- DIAMINE 

V. PUENYLENB-URBA. 

OXY - METHYL - ACETOACETIO STHEB. 

Ethyl derivative «, 
CH,(OEt).CO.CHMe.CO,Bt. (190®-196®). S.G. 
^ '976. Formed from ohloro-methyl-acetoaoetio 
ether and NaOBt (Isbert, Ac 234, 194). Liquid. 
w-OXY-METHYL-AMIDO-BENZOIO ACID 
I C«H,(CH,OH)(NH^.CO.^ [2:4:1]. Formed by 
p dissolving amido-^thalide [178®] in hot aqueous 
potash (lloenig, B. 18,8452).— OuA',: dark-grey 

pp. • 

Oxy-dimethylaxnido-bexLzoio aeid. Anhyj- 
drideofthe methylo-hydroxide OjoHigNOs 

i.e, Q.Hg(OH)<^^^*^0. Fdrmed by tlje action 

of Mel and KOH on amido-salioylic acid (Qriess, 
Be 12, 2307). White needles (containing 4a^, 
▼. soL water. Tastes bitter. Gives a violet 
colour with FeQlr Oontwied on heating into 



OriT-METflYt^ANTHlLVQmNdJJfi. 


ns 


omtalline • C«fl3((JH) (NSfe.)CO,Me.—B'HOL— 
Bta.— B jHJPtOl, 4aq ; small yellow prisms. 

Oxy-xmhylamido-bensoio acid. Methyl 
derivative O^K,{OUe){^mie)CO^. Eabove 
200*^. Formed from potassium amido-anisate 
and Mel (Qriess, B. 5, 1042 ; 6, 588).* Slender 
needles, y. si. sol. hot water. Yields B'HCIAq. 
Further treatment with Mel und KOH^forms 


which gires tSe ^alta 

B'^H^tClg and B'Hlaq, and on distillation 
yields CA(NMe.)(OMc)CO,H (288°). 

jS-OXY-METHYL-a-AMipO-BUmtlC ACID 
OHMe(OH).CH(NHMe).C(),H. S. 66 at 12°. 
Formed from /3-mothyl-glyoidic acid and methyl- 
amine at 100° (Selinsky, Bl. «[2] 43, 247). 
Crystals. • • 

o-OXY.TETBA.METHYL-DI-p-i!^IDO.TEI- 
PHENYL CAEBINOL i.e. 

0,H4(0H).C(0H)(0,HjN!\Ie3),. Formed by oxi 
dising the leuco- l^se obtained by condensation 
of salicylic aldehyde with dimethylanilino (0. 
Fischer, B. 14, 2622). Dyes yellowish-green. 

o-OXY-'^TE A-METHYL-D I -p - AMIDO-IEI- 
PHENYI-METHANE CJ1..,K,0 i.e. ^ 

C,H4(OH).CH(C,H,NMe,).. B&uco-hase ofsalicyl- 
aldehyde-green. [128°]. Prepared hy heating 
a mixture of dimethylaniline (24 pts.), salicylic 
aldehyde (10 pts,), and ZnCl, (20gta.) to 100° for 
7 or 8 hours ; the yield being nearly theoretical 
(Fischer, B. 14, 2521). Colourless rosettes.*| 
Sol. hot al^hol and benzene, nearly insol. water. 
Combines with both acids and bases. On gentle 
oxidation it gives a green of yellow shade. 

Acetyl derivative C3jH3jNa(OAo). Irides* 
cent plates. [144°]. 

The isomeride [1G3°] fromp-oxybenzoic alde- 
hyde yields a green dye and forms an acetyl 
derivative [146°] crystallising in prisms. 

Di-ozy-tetra - methyl - di-amido • tri -phenyl- 
methane. Methyl derivative 
C,H,(OH)(OMe).gH(C«H,NMo,),. [136°]. Formed 
from vanillin, PhNMe.^, and ZnCl.^ (O. Fischer a. 
Schmidt, B, 17, 1895). Crystals, v. sol. alcohol. 

OXY-TETEA- METHYL -AMMONIUM HY- 
DEOXIDE CH3 (OH).NMo 30H. Formed from 
OHJ-NMeal and moist Ag|0 (Hofmann, J. 1859, 
377). YiJds {CH30H.NMe3Cl).;PtCl4 crystallising 
in ootahedra. • 

DI-OXY-METHYL-AMYL-KETONE. Di- 
methyl derivative. CH(OMe).^.CO.OHEt2. 
(134°). S.G. *886. Formed as one of the 

products of dthe action of NaOI^fe upon 
CHCLC0.CEt3.C03Et (James, A. 231, 243 ; G. J. 
49, 57). Oil. Miscible with alcohol and with 
ether, burns with pale flatne. Does not combine 
with NaHSO, or react with AoD. 

OXY-METHYL-AMYL-PYEEOLE OAEB- 

OXTUC BTHKB ® [62°]. 
(188° at 16 mm.). Formed from acetosuccinio 
ether, amylamine, and alcohol in the cold 
(Emery, 260, 150). White plates (from OS.^). 
' Bt-OXY-DI-MiiTHYL. ANILINE v. Tbtea- 

MBTHYL-DI-ZMIDO-DI-PHENYL-DI-OXIDB. 

OXY-METHYL-ANTHEANOL. Acetyl de- 

ritatiee. (La.<5oA>°A“*- 
Formed from methyl-anthraquinone [177°], 
Ao,0, NaOAo, and aino-dttst (Liebermann, B. 
*1,1172). Plates, 


OGHY-METHTL-ANTHBAQlTUrONE 
U O.H,<gg>OAMe(OH) [J4 8]. 

2°^ Formed iiy heating q-cresol-phthaleln 
or a mixture of phthalio anhydride, o-oresol, and 
HoSO, at 160° (Baeyer a. IVaude, B. 12, 241 ; 

A. 202, 163^. Yellow leaflets. 

Bromo- derivative J[205°]. 
Ozy-methyl-anthraquJhoiw 
C,H4:C,Of.C,H,Me(OH) [1:6:2:6]. [170°]. 

Formed in li^ manner from p-crcsol (Drewson, 
A. 212, 34a;Birukoff, B. 20, 2009). Orange 
needles (by sublimation). 

Acetyl derivative [180°]. Needles. 
•Oxyimethyl-anthraquinone C,4 HbM§ 02(0H). 
[178*33* Fonnod from aniido-mcthyl-anthra- 
quinone [203°] by the diazo- reaction (Eomer a. 
Link, B. 16, 690). Yellow needles (by sublima- 
tion). ^ 

Acetyl derivative [177°]. Plates. 
Di-ox^methyl-anthraqj»inone ^ 

C„H3(OH^G.,0,:C„H.,l\fo(OH). fl6*°J. Mol. w. 
254. S. (boiling 86 p.c. alcohol) *46. The 
wellow colouring matter of rhubarb, the wall^ 


iiflhen {Parmelia pmietina), and of thefWCtof 
Runtea^ ohtusifolius (llochleder a. Heldt, .4.^8, . 

12; Popping a. Schlossberger, A. 60,216; De la* 
Rue a. Muller, C. J. 10, 298; Thanh, A. 107, 
324). It occurs also in the root of Rheum 
pyramidale, Rumex paliistris, and of other 
varieties o4 Rumex (Grothe, P. 113, 190) and 
in senna leaves (Butka, C. C. 1864, 622). 
Formed by passing air through an alkaline 
solution of chrysarobin (Liebermann a. Soidler, 

A. 212, 36). Golden plates (frWl alcohol), 
forming a cherry-red solution in NaOHAq. 
In4bl. Na-^COsAq. Cone. H.^SO^ forms a red 
solution. Cone. HNO, forms a tetra-nitro- de- 
rivative. Yields jfiethyl-anthracene on distilling 
with zinc-dust. Does not dye mordants. Zinc> 
HOAo, and HClAq form 0,,n,A [200°-206°]* 
whence C33H.^oAc«0, [231°] (Liebermann, B, 21, 
437). 

Di-acetyl derivative [200°]. Plates. 

Di-hemoyl derivative [c. 201°]. 

Di-oxy-methyl-anthraquiqpne ^ 
a,H/.C30,*C3HMe(OH)2 [1:6:3:2:5]. MethyU 

quinizarin. [160°]. Formed fr(^ hydrotolu- 
qninone, phthalic anhydride, andH2S04 at 140° 
(Nietzki, B. 10, 2011). Red needles (from aI(¥)holh 
Yields mq);hyl-anHjracenr #rhen distilled with ^ 
zinc-du^. ^ # 

Acetyl derivative [186°]. Needles. 

Di-oxy-meftiyl-anth^j^quinone 
C,H4:0203:C JIMe(OH)2 [1:6:4:3:2]. MethyU 
aUzarin. [262°]. Fetmod by potash-fusion 
from bromo- or oxy-methyl-anthraquinone (0. 
Fischqr, B. 8,^76 ; Fraude, B. 12, 241). Orange 
needfts, which may be sublimed. Dyes mordants 
Kke ayzarin. ^ 

* Alkannin (vol. i.^125) is probably* di-oxy; 
methyl -Anthraquinono as it yields methyl- 
anthraoene on distillation with ziiro-dust (Lie- 
berniann a. R^mer, B. 20, 2428). » ^ 

jDi-o^y-dl-methyl-jintlraqiilnona 

0«H2Me(0H):030,,:C3H3Me(0H). Di - methyl- 
anthrarufin. [300°]. Got, together with the 
two following isomerides, by the action of 
*ons-oxy-toluio acid (Kostaneoki a.Niementowski, 
®. 18, 265, 2140; i. 240, 276). YelHw needles 
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benzene). Its alkaline solutions are ytilow. 
b(^i. not; moidantt. 

Di- acetyl derivative [237®]* Tables. 

Di-oxy-di-metbyl-axttbraqj^inone . ^ 
OhH4Mo2 (OH)202. Di-victhyUanthraflavic acid. 
Needles or small yellow plates (by sublimation); 
not solid at 300®. Does not dye mcMants. 

Di-acetyl derivative [223®]. Needles. 

Di - 0x3^- di ■ - anthraquinone (benz-). 

[213°]. Yellow needles, yielding Oi8HioAo804 
[I889. y 

Tri . oxy • methyl - anthraqui^ne GijHioOa. 
Emodin. [254°]. Occurs in rhubarb vooy 
(Y/arren de la Kue a. Hugo Muller, G. J. 10, 
804), iji the bark and berries of liham^itts 
frangula (Liebermann a. Waldstcin, B. 8^ 970; 
9, 1776; Sohwabo, Ar. Ph. [3] 26r669), and in 
the lichen Nephroma Lmitanica (Baohmann, 
€‘, C. 1888, 47). Orange-red monoclinic prisms 
(containing aq). Yields mothyl-anthracone on 
dii^/ng with zino^ifbt. Its alkaline solution 
^is darK cherry-red. • ' 

Mono-acetyl derivative [180°]. 

Tri-acetyl derivative [lt)0°]. I 

* aJXxd-oxy-inethyl-anthraguinone • 

^ r^,M€*C20/.C8H(OII), fl:G:2:3:4]. ^ethyl- 

a^hragallol. [c. 376°]. Made by heating gallic 

* acid with ^-toluic acid at 130° for 16 hours 
(Cahn^H. 19, 2335; A. 240, 284). Orange-red 
needles (by sublimation). Its solution in oono. 
KOHAq is green, becoming violet ^n dilution. 
Hot NHjAq forms a blue solution. Cone. HgSO^ 
forms a red liquid turned green by a trace of 
HNO],, decolourised by more HNO3. 

Tri-a^tyl derivative [204°]. 

Tri-oxy-methyl-anthraquiuone 
[2': V: O'] CAMeiC A*C.H(OH)3 [1;6:2:»:4]. 
Methyl-anthragallol, [298°]. Tormed by licat- 
ing gallic acid with o-toluic <icid (C.). Miwute 
yellow needles. Forms a green solution in cone. 
KOHAq turned violet on dilution. Dyes like 
anthragallol. Cone. H^SO^ gives a red solution 
turned green by HNOj. 

Tri-acetyl derivative [210°]. Tables. 

(2, 8, 4)-Tri-oxy-3' and 6'-methyl-anthra- 
quinones (methyl-anthragallols). These two 
isomeridef^are formed simultaneously by heating 
gallic acid with w-toluic acid at 130° 135°. The 
one melts at t312°] and gives an acetyl derivative 
which forms needles melting at [190°]. The 
othef isomeride melts at [235° -210°], and its 
acetyl derivative, wll!ch c#/stallisef in small 
prftms, melts at 218*. Their other fft-opertics 
are almost the same as those of tljp other methyl- 
anthragallols (Cahn, JBj«19, 2330). 

Tri-oxy-methyl-antly:aquinone 
[8:2:1:6] G,H2(0H).,;C20j;0oH,Mc{0H) [l':6':2':V]. 
Methyl-03^ -alimrin. Formed by saponifying 
its di-methyl ether which is produced by fixating 
hemipio acid with p-aj^soi and HjSO^ (Lieber- 
, mann a. Kostanecki, A. 240, 303). Breavnishc. 
.yellow fii^es, v. sol. aloobiCi. Dyes like alizarin. 

Di-methyl ether C^HjA. Flakes. 

Tri-oxy-di-methyl-anthraquinone 
[4':9':i;i6T O.H,Me^O,Oj:OH(OH), [1:6:2:8:4]. 
Formed by heating (4,^, 1) -di-methyl -benzoio 
acid with gallic acid and H^SO^ (Birukoff, B. 20, 
871; A, 240, 287). Yellowish-red needles. 
Forms a red soWtion in oono. H2SO4. Yields di- 
methyl-anthracene [224°], when distilled With 
iine-ao•t^ 


Trl-oxy-tri-methyl-anthtaquinonl 

[4':ft'iir;r:60 04HMe,:OA:aH(OH), [1:6:2:3:4]. 
Tri-methyl-anthragaUol. [244°]. Formed from 
tri-methyl-benzoic (dnrylic) acid, gallic acid, and 
•H2SO4 (Wendo, B, 20, 86?). Brown needles. 
Yields ti-methyl-anthracene [236°]. 

Acetyl derivative [174°]. Plates. 
Tetra-oxy-di-methyl-anthraquinone 
[a':4':S'ft';6'] C,HMe{OH),:CA:C.HMe(OH), 
[l:6f2:3:4]. 1%-methyl-anthrachrysone. [above 
860°]. Formed by heatiiSg di-oxy-o-toluio acid 
with ASO* (10 pts.) at 100° (Cahn, B. 19, 756). 
lleddiah-ytjllow places (by sublimation). Does 
not dye mordants. 

Tetra-acelyl derivative [234°]. 

OXT-MEVHYL-BENZOIC ACID v. On 

TOLUIC #.cn>. • 

Oxy-di-fuethyl-benzoio acid 

CA^Ie;!(OH).CO,H [6:3:2;!]. Oxy-isoxylylic 
acid. [142°]. Formed by fusing etbyl-p-xylene 
sulphonic acid with potash i^Stahl, B. 23, 991). 
♦Needles. Gives *a bluish-violet colour with 
FeCl,. 

Oxy-di-methyl-benzoic acid. « 

Cjf Me, (OH).CO,H [6:4:2:!]. Oxy-p-xylylic acid. 
[199°]. Formed icom t^-cumenol by potash- 
fusion (Renter, B. 11, 30 ; Jacobsen, B. 12, 436). 
Needles, volatile with steam. Gives a bluish- 
violet colour ^ith FeCl,. HClAq at 220° gives 
xylenol [61°].— BaA',. S. 1-1 at 0°. 

• Oxy-di-methyl-benzoiS acid 
CA^^If52(OH)C02H. [4:2:6:1] ? [170^]. Formed 
by fusing C«HMe BrCO.,H (Gunter, B. 17, 1608). 
Scarcely volatile with steam. Gives no colour 
with FeCla. 

Oxy-di-methyl-benzoio acid [137°]. Formed 
fromp-xylenol, Na, and CO., at 180° (Oliveri, 0. 
12, 166). Noodles, coloured violet by Fe01«. — 
BaA^2 4aq. 

Oxy-di-methyl-benzoio acid 

CAMe,(OH)CO.,H [6:3:4:!]. [163°]. Got from 
C„H,Me,Br.CO,H and KOH. J^ot coloured blue 
by FeCi;. 

Oxy-di-methyl-benzoio acid. Xyletic acid. 
[156°]. Formed from crude xylenol, Na, and CO., 
(Wroblewsky, Z. 1868, 233). — CaA'2 2aq.— 

BaA'saq : needles. «• 

Di-oxy-di-methyl-benzoio acid . 
C«HMe,(OH).,CO,H [6:3:6i2:l]. [196°]. Formed 
from betorcin, NaHCO,, and water at 130° 
(Kostanecki, B, 19, 2323). Prisms. Coloured 
blue by FeCl,. 

Oxy-tri-methyl-benzoio aoidc 
C«HMe,(OH)C02H [6:4:3:2:1]. Oxydurylie acid. 
[148°]. Formed by fusing duronol with potash 
(Jacobsen a. Schnapaflff, B. 18, 2844). Needles. 
— CaA'jaq : prisms, m.’ sol. water. 

IK-oxy-tetra-methyl-benzoio acid. Tstra- 
hydride of the methylene derivative 
CH.,0,C<,H2Me4C0.,H. Piperhydronic acid. [96°]. 
Formed from (j3)-hydropiperio acid and so^um- 
amalgam (Buri, A. 216, 178). — CaA'^aq : orystala 
(from water). ^ 

OXT-TBI-METHTL-BENZOIO ALBEtfTDE 
CeHMe,(OH)CHO [1:3:4:6:6]. [106°]. Formed 
by the action of chloroform on an alkaline sola- 
ti»n of ^'-cnmenol (Augers, B. }7, 2976). 
Needles. FeCl, gives a blue ootohr. 

OXY-XETHYL-BBTYL-PTABOLE OABB- 

oxmoziHSB 188^. 
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CH(O^(0Hj,NC8H4O,Jg. [205*']. Formed from 
potassium phthalinyde and (a)-diohlorh 7 driii at 
160'i ((Jhjedeckomejwr, Bf 21, 2089 ; Gabriel, B, 
22, 224). Needles (from HOAo). Fuming 
HBr at 200° converts it into CHBr(CHiNH,J,. 

OXY - METHYL - ETHYL - BENZOIC ACID 
0fiH;^MeEt(0H).C02H. [14Jt°]. Ma^ by fusing 
s-di-meth^-ethyl-benzene^Butphonio* acid with 
potash (Jacobsen, A, 195, 284). Long needles 
from dilute a^hol). Turned blue by FeC%. 

OXY-METHYL-ETHYL KETONE. Bthpl 
^derivative CH,(OEt).OO.Et. (100°-106S). 
(Foifiried from CH,(OEt).CO.CHMe.CO,Et and 
alcoholic KOH at 120° (labert, A. 234, 190). 

0<Y . METHYL - ETHYL - PYEIMEDINB 
C,H,.N,0 t.e. [160'^. 

Formed by the action of a 10 p.c. solution of 
NaOH (Imol.) upon a miature of propionaim^ne 
sodium resorcin CaH,(OH)(ONa). Needles (con-J hydrochl(j^do (1 mol*) an# acetace^c e(M0?'(l< 

‘ ^ ■ On distillation I B. 18, 2847 ; B. 22, t619). Pine 


(175® at iJl mm.).i Formed from aceto-suo* 
oinio ether (10 g.) and isobutylamine (3*4 g.) in 
the cold (Emery, J.260, 149). Needles(from CS.,). 
OXY-MBTHYL-CINNAMIC ACID. Anhy^ 

dride [6:4:2]O.H,Me(OH)<°^=^“ . , [248»]. 

Botitoumbelliferon, Formed by heating orcin 
with malic acid and H^SO^ (Pechmann a. A^elsh, 
1049). Tables, sol. alcoh^ and flqueous 
alkalis. Cone. forms a solution with Dlue 
fluorescence. PotaslAusion gives orcyl alde- 
hyde and KOAc. 

Acetyl derivative Termed by 

heating orcyl aldehyde with Ac.,0 and NaOAo 
(Tiemann a. Helkenbcrg, C. 12, 1002). Needles. 
OXY-METHYL-COUMARILIC flCID 

U. [4^]c.H.(OH)<*“®>C.CO,H, •[22C»]. 

Formed by saponification of its ethyl-ether, which 
is obtained by boiling chloro-acctacetic ether 
(1 mol.) with a cone, alcoholic solution of mono- 

flodilim rnHnrnin P. TT Vm^UnMn\ . 


taining |aq). V, sol. hot water. On 
it loses carionic acid, giving oxy-methyl-gon- 

marone [97“]. 

Ethyl ether [178°]; whife needles ; 

V. sol. ether; its dilute solutions have a blue 
fluorescence (Hantzsch, B, 19, 29518). 

Di-oxy-methyl-coumarilio acid CjoHgOj t.a. 

Formed by saponification of its ethyl ether, which 
is obtained by boiling chloro-acetacetio ether 
(1 mol.) with a cono. alcoholic solution of mono- 
Bodium-phloroglucin C8H,,(()H).(ONa) (1 mol.). 
Crystals (containing ^^q). The acid and its 
ether give an indigo-blue colour with warm cone. 
H,SO,. 

Ethyl ether A'Et; [242°]; small white 
needles; the alkaline solution is fluorescent 
fLang, B. 19, 2934). 

OXY-METHYL-COUMAEONE v, Coumaronb. 
OXYMETHYLENB v. Formio aldeiivdk, 
OXY-TRIMETHYLENE-DIAMINE 
OH(OH)(CEi Formed by heating with 

HClAq the compound gol^ by the action of epi- 
chlorhydain or (a)-dichlorhydni] on potassium 
phthalimide (GoedecSkemeyer, B. 21, 2089; 
Gabriel, B. 22, 225). -B"a,Cl,,. [184°]. Hygro- 
scopic mass.— B"H.,PtCl,i. |240°].— B"H^lr.^. 
[200°]. Needles.— B"2CA(NO.,),, OH : yellow 

needles. [230°f. 

OXY - TRIMETHYLENE - DIPHTHALAMIO 

ACID OH(OH)(OH.,NH*COC,H^COJ1).,. [c. 
120°]. Formed by boning oxytriuiethylenc- 
diphthalimide with potash (Goetiockemeycr, B. 
21, 2690). Hygrosco§io noodles. Yields oxy- 
^ trimethyiene-diamine on evaporating with 
HClAq. 

OXYMETHYLENE-PHTHALIDE ? C^H^O,. 
[146°]. A crystalline body formed in the action 
of 9r and HOAc on acetophenone carboxylic 
acid (Gabriel a. Michael, B, 11, 1010). 

yC:CH.OPh 

Phenyl derivative OM/ 

... ^ \oo.o • 

[144^. Made by heating phthalio anhydride 
mill phcnoxy-acetio acid and NaOAc (Gabriel, 
B. 14, 922). Needles, l.'he homolb^^us p^tolyl 
derivative [174°] is also orystajiine. 


hito needles. • V. sol. water and alcohol. Re- 
du^^ed by zinc-dust to methyl-cthyl-pyrimidine. 

Salts.— B'HCl: t2l0°-246°]; very. sISTuSle 
thick prisms. — BaHaCb^PtCl^ ; [236°]; thick 
yellow prisms. . 

Oxy-methyl-di-ethyl-pyrimidine 

Formed from 

; propionamiSine hydrochloride, ethyl-acetoaoetio 
ether, and dilute (10 p.c.) NaOHAq (Pinner, B. 
22, 1621). Needles, v. sol. water. 

Oxy-methy 1- d i- ethyl -pyrimidine^OgH,|N,0 

i.e.^ Formed 

from propionamidino hydrochloride, propionyl- 
pronionic ether, ty?d KOH (Meyer, J. pr. [2] 89, 
264). When warmed with a solution of nitrous 
acid in HOAc it yields CgH.aN.O. and a little 
C.H,3N30, [205°]. 

Oxy-di-methyl-ethyl-pyrimidlne 
OMe<^^;^^jj)^CEt. [146°]. Formed from 

acetamidine and cthyl-aoetoacetic ether (Pinner, 
JB. 22, lOlli). Needles, v. sol.^ater. • 
Oxy-di-methyl-ethyl-pyrimidine 

^N!c(OH)^“™®• Ues®]- 'Formed from 
propiouamidine and m^h\4-acetoacetio 7)ther 
(P.). Necflles, v. Sf sol. warrer and alcohol. 
Oxy-Bi-methyl-ethyl-jifrimidiiie 

^ [168°]. Formed from 

a^tamidine and propionyl-propionio ethll;. (E. 
von Meyer, J.pr, [2] 4v, 304). 
Di-oxy-methyl-ethyl-pyrimidine 

0,HJM*eEt(OH),N, i.e. 

^ethfl-cthyl-uraciL [fOS®]. Formed, together^ 
with ji-oxy-methyl-a!^thyl-pyrimidine^68°], by 
heating potassium methyl-uracil with BtBr at 
155° (Hoffmann, A. 253, 68). Pnsms (from, 
EtBr) or needles (from alcohol). 

•OXY-METHYL.EXHin:..PYRR0LS OABB. 

OXTLIC JTHBK P*®]- 

1,(165° at 14 mm.). Formed from acet^-sneoinio 
ether and cold aqueous ethylamine /Bmery, A. 
*260, 148). Needles. 
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Oxy-methyl-ethyl-pyrrole dihydride aoarb^ 
oxylio eoid OT;oH^OMe.OO^. [123®]. Ob- 

tained, as nitrile, by Jieatiipig aoetyl-prppionio 
(levulic) ether With HOy and alcoholic^ efiiyl- 
amine (Kuhling, B. 23, 709). Needles, v. sol. 
water and alcohol. 

Nitrile Syrup. 

ilmi(?rCj,H„N,a^. [183=>]. Needles. 
Thioamide [176'“]. Formed froii. the nitrile 
and alooholio H^S. 

Xmidoxim [o. ICO®]. Formed from the 
thioamide by boiling with hydroxylamine hydro? 
oHloride. 

OXY-(S. 2-Py, 2)-DI.METHyL,JPt/.-3). 
pHTL-«ffIlfOIINE C„H„(OH)N. [46“].!i«2“- 
316® at 720 mm.). Colourless crystals. Formed 
by fusing di-methyl-ethyl-quinoline suiphonio 
ceid with KOH. — A'K** : easily soluble colourless 
plates (Harz, B. 18, 3390). 

. ^jji-oxy-methyl-ethyl-quinoline 

^ CaH,Me<^(2^'c OH* 220°]. Formed from 
ohloro-ethyl-oxy-o-toluquinolino 'knd dilute HC] 

' (Riigheiraer a. Schramm, B. 20, 12?5 ; 

21, 8U2).> Needles (from liOAc) ; insol. water. 
^Reference. — Chloko -oxy- methyl -ethtii- 

‘ QUINOLTliiE. 

o-OXY-o-METHYL-GIUTARIC ACID 
0,H,A C02H.CMe(0H).0H,.CH2.C02H. 

Formed from the lactone of oxy-isoh^xoio acid by 
oxidation with dilute nitric acid (Fittig a. Bredt, 
A. 208, 63 ; 236, 225). Made also by saponiOcation 
of the nitrile formed by combination of /3-acetyl- 
propionic^(fevulio) acid with HCy (Kreckelor a. 
Tollehs, jB. 18, 2018 ; A. 238, 287). The free 
acid at once changes to the lactonic ccid. 
BaA" 4aq. — SrA"4aq. — CaA" 7aq. — ZnA".— 
Ag^A" : white flocculent pp. •- ‘ 

Laetonie acid OMo(CO^)<;q^-^^. 

[70®]. Deliquescent prisms, v. sol. ether. Con- 
verted by ‘hot H^SO, into COj and levulic acid. 
CaA'a4iaq.— MeA'. (252°).— EtA'. (262°). 
Amide of the lactonic acid, [c. 124°]. 
Nitrile of the lactonic acid. [o. 33°J, 
/8-Oxy-Jb-iueth)^l-gIutaric acid ^ 

* CMe(OH)(CHj.COJEl) 2 . Formed by oxidising 
methyl-di-etlfyl-carbinol with KMnO^ (Sorokin, 
cf. »r. [2] 23, 278). — CaA": amorphous. — ZuA" 
(dried at 110°). — Cj|A7(OH). 6aq: small tablets. 

Ait Ar 


The isomoride from jp-tolyKjpropionfd aoid melti 
at 08®. 

Oxy-methyl-lndonaphthexie 

mm.). 

Formed"’ from jB-phenyl-isobutyrio acid and 
H^SO^ at 160° (Von Miller, B, 23, 1888). Heavy 
oil smelling of peppermint, volatile vjith steam. 
Yield's 'phthalic aoid on oxidation. Gives a 
ph0llyl-hydra>.fde [116°]. 

OXY-METHYL-INDODE. Ethyl-deriva- 
tive 


[142°]. Formed by heating at 90° the phenyl- 
hydrazido erf CHa.CO.CHpBt (Fittig, B. 21, 
2649). Crystals (from alcohol). 

OXY-MiETHYL-JDLOLE DIHYDBIDE 

Formed by boiling quinoline tetrahydride with 
acetoacctic ether (Beissert, B. 24, 845). White 
needles, v. sol. alcohol, insol. alkalca, sol. cono. 
HClAq. — B'HCllJaq. — B'^H^PtClj : orange 
needles. r 

OXY-METHYL-MALONAMIC ACID 
C,H,NO, i,e. CMe(OH) (CONH,) (CO,H). Formed 
from pyruviOfacid and KCy followed by cono. 
HClAq (BSttinger, B. 14, 88). Syrup. — 
ZnA '2 a'aq ; crystalline, v.®e. sol. water. 

DI-OXY-DI-METHYL-MALONKfACID. Di- 
methyl derivative (CHa 0 .CH 2 ) 2 C(C 02 H)j. 
[138°]. Formed from sodium-malonio ether, 
chloro-di-methyl oxide and NaOEt (Kleber, A, 
246, 111). Prisms, v. sol. water. Its salts are 
very hygroscopic. 

Dimethyl ether C,H,„0.,(C02Et)2. (o.240°). 
OXY-DI-METHYL-PENTAMETHENYL 
HYDIlID^CO<CHj9M^^ or 

^^'vCHMe CH^ * * • hetopentene,* 

(119°). Made from methyluvic acid by pro- 
longed boiling (Dietzel, A. 260, 196). Oil, 
lighter than water. 

Oxy-methyl-hepta lethenyl trihydride ? 

C.H„0 i... ^ 

oil, smelling like camphor, formed by heating 
its dicarboxylic ether which is formed by dis- 
tilling CO.;Et.CHAo.CH2.CH2.CHAo.C02Et (Per- 
kin a. Obrembsky, B. 19, 2051^. Eeacts with 

phenyl-hydrazine. 

DI-OXY-DI-METHYL-HEPTAMETHYLSNS 

O.H.A i.e. 

at 18-i mm.). Formed by reducing 
CH 2 (CH 2 .Cil 2 Ao)j with sodium (Kipping a. W. H. 
Perkin, jun., 0. J, 69, 220). Thick oil with 
burning taste, smelling of thyme. Does not 
form an oxim or a phenyl-hydrazide. Yields 
deliquescent C^H^NaO^ aq. Forms an oilyjaro- 
duct of condensation CjgHyfO, {806®-810° at 
200 mm.). 

Di-acetyl derivative C^Hi^AOjO,. (201® 
at«66 mm.). Liquid, insof. cold water,. 

OXY.M£THYL-(a)-]fAFHTSbaVINOI.nrX 

0„H,.NO P9n(lfV 

[over 800®] (0. a. L.). Formed by boiling with 


Oxy-trl-methyl-gltttario aoid. Lactonic 
acid [104“]. Formed 

fromVbromo-tri-methy^glutaric anhydride ar.d 
KOHAq at 0° (Auwers a. V. Meyer, B, 23, 307). 
Crystals, V. b(^. water.-- AgA' : crystalline Bpwdor. 

Di-oxy-di-metbyl-glntario aoid ? 
CH 2 (CMe(OH).COiH).^ ‘ [96°]. Form^ by, 

' dissolvii^ di-a-bromo-di-g methyl-glutario an- 
hydride in cold 10 p.o. Caustic soda, sdiution 
(Auwers aP Jackson, B, 23, 1614). Six-sided 
plates, V. sol. cold water. ^ * 

OXY-HETHYL-IlfDOl^FHTHEKS 

OAMe<;®®»g,>CH. [69“]. Forrfed by con- 

densing m-tolyVpropionio acid by means of hot.! 

(Von MiUer, B, 28, 1899). White needles ‘ 
with (man cteristio odour. Volatile with steam; 



oxy-METHYirPimnir, 


fit 


HOI a-Daphtliyl-^-imMo-bufyrio ether, which ffa 
formed by condensation of aoetoacetio ether with 
(aj-naphthylamine (Knorr, B. 17, 643 ; Conrad 
a. Limpaoh, B, 21, 631). Needles (from alcohol). 
— B'aH^PtOlj : V. si. sol. hot water. • 

The isomeride derived from (i8)-n^hthyl- 
amine crystallises in flat needles [286°J (k.) or 
[above 300*^] (0. a. L.) decomposed by distilla- 
tion. 


b^atmff tetramethyl phenyl-aniidc-crotonic 
ether ftt 280® (Conrad a. Limpaoh, B. 21, 1666). 

OXY-METHYL-ISOPHTHAIIO ACID 
C,H.,Me(OH)(CO,H), [4:6:3:!]. [c. 270®]. Formed 
I by heating OAM§(SO,H)(COjH), with cone. 
‘•HClAq at 220'^ (Jacobsen, B. 14, 211^. Needles 
(from hot w^er). Not coloured by FeCJ-. 

OXY-DI-METHYL.PBOPIONAMIDINE 
CIL.CH(OH).C(NHMe):NMe. 


OXY-DI-METHYL - (/S) - N APHJHOQlftNQL - 
INE DISITLPHONIC ACID ^ * 

OiftHii(OH)(SOsH)N Ipiq. Formed by potash- 
fusion from the disulphonic acid of di-methyl- 
(/8)-naphthoquinoline (Reed, [2j 35, 309): 
small needles, insol. water and alcohol. 

DI-OXY-METHYL-NAPHTHOQUINONE (?) 

C|,Hs 04. [170°]. Extracted * from tubers of 

Drosera Whittakeri (Rennie, G. J. 61 ,• 376). 

Forms a deep-rod solution in KOHAqf 

Tri-oxy-methyl-naphthoquinone (?) CuHnO,. 

[c. 193^]. A substance of this empirical com- 
position may be extracted from tubers of Dro- I ' Oxy-m^yl-isopropyl-SeMoio acid 
sera Whittakeri (Rennie, C. J. 61, 371). Red l•U„H..MePrfDH)CO..Hl3?5:2:ll. Gume% 
plates (from alcohol or glacial HO Ac). V. si. ! ‘ - 

sol. water, trives a violet solution in KOH^Vq : 
or NHgAq. Reduced by SnCL to ' 

[217°]. ^ 

0XY.«[£THYL-I80-0XAZ0LE 


, , , , _ The crystalline 

hydrochloride B'lICl [JiA6S§, fom^d by the 
action of methylamine on the hydrochloride of 
CH3.CH(OH).(^CiH„):NH, is v. sol. water«and 
m. sol. alcohol (Pinner, B. 23, 2918). 

• OXY-METHYL-PROPYL-BENZOIC ACID. 
Metjiyl derivative 0,H2MePr(OMo)CO^ 
[3:6:1:4].*[139^J. Formed from its amide ^149°], 
which •is mad^ by the action of ClCONHa on 
ChH3MePr(OMe) in CS.j in presence of AJCl, 
(Gattermann, A. 244, 68). The ethyl derivative 
[159°] and its amide C„n2MePr(OEt).CONHf 
I [127 '] are got in like manner. 


[170'’]. Forme<],from aceto- 

acetic ether, hydroxylapaine hydrochloride, and 
NaOH at 6^° (Hantzsch, B, 24, 497). Satiny 
needles, si. sol. cold water, sol. HClAq.— Ac-p 
forms on heating a compound [136°] possibly 

[207“].— 

BaA'.j 2aq. — CuA'j. — AgA : gelatinous. 
Di-ozy-di-methyl-di-iso-oxazyl 

Fonned by warm- 

ing isooarbopyrotritaric ether with hydroxyl- 
amine and HOAo on the water-bath (Knorr, B, 
22, 161). Hair-lfte needles which explode at 

190°. 

OXY - TETRA - METHYL - PHENYL - ACETIC 
ACID [6:6:3;2:1] 0«HMo4.CH(OH).COiI. [146°]. 
Formed from tetra-methyljihenyl-glyoxylic acid 
by reduction with sodium-amalgam (Claus a. 
Foeckingf B. 20, 310^. Nodules.— BaA'j 2aq. 
—CaA'jSaq: needles.^ 

Ozy-tetra -methyl -phenyl-acetic acid 
[6:6:4:3:1] C„HMe4.CH(OH).CO.,n. [160°]. 
Formed in like manner (Claus, J. jpr. [2] 88, 
888). Hexahedfa, m. sol. not water. 

Ozy-tetra-methyl-phenyl-acetio acid 
re:4:3;2:l] CeHMe4.CH(0H;^.C03H. [166°]. 
Prisms, v. sol. alcohol and other. — NaA'lJaq. — 
CaA'. 8aq.— BaA'a 3aq : small crystals. . 

OXY-TBI - METHYL - PHENYL - METHYL. 
•PYRAZOLE a,H,eN,0 ».«. 

[166®]. Formed by heat- 

ing the ^-oumyl-hydrazide of aoetoacetio ether 
at 140° for two hours (Haller, B. 18, 706). 
Glistening crystals, v. sol. alcohol. Yields a 
nitrosamine 0,2H,sNt03[166°]and a methyl 

derivative OiaH^N/) [ 106°] . 

OXY - VEXRA - METHYL - PHENYL . Di . 


_ .... . Gyn^Hotic acid. 

; (147°]. Formed from (4,2,l)-cymenol, sodium, 

: Sid CO.^ (Jesurun, B. 19, 1414). Slender needles 
(frdVn water) Ba A'.^ 4»q. -AgA'.- Me A'. . 

Isomeric acids v. Cahvacrotio Adtn and 
Thtmotio ACII). 

OXY-METHYL-PROPYL-CINNAMIO* ACID 

[1:4:3:6] C„n,(CH3)(C3H,)(OH).G,H.,.CO,H. 
^^hymo-acrylic acid. [280°]. Prepared by heat- 
ing p-thymo4ic aldehyde with acetic anhydride 
and sodium acetate (Kobok, B. 16, 2104). White 
microscopic crystals. 

Methyl derivative 

03H2(CH3)(C3H,)(0Me).C2H3.C03H. [1,41°]. 

Needles, v. sol. alcohol, si. sol. water. 

CXY-METHYL-PROPYL-CINNAMIC 
HYDRIDE V . Mbtuyl-propyl-coumarin. 

OXY-METHYL^PROPYL KETONE. 
ether EtO.CH.,.CO.Pr. (112°-115°). 
from EtO.CIl,.CO.CHEt.C02Et and 
KOH at 120° (isbert, A. 234, 196). 
than water ; smells like a ketone. 

DI-OXY - METHYL - ISOPROPYL - PYRIMID- 

INE CMe,(OH).0^”;®“^^>OH. [gS”]. 

Formed frofi[i oxy-isobu tyramidme hydfbohloride, 
acotoacetic ether, and NaOH in equivalent pro- 
portions (Pinner, B. 22, 2626). Nhedles (from 
acetone), v. sol. most solvents. 

OXY-MJTHYL-PROPYy?YRROLB CIRB- 

OXELICeiHEE ^®^O.CO,Et. [B#®]. 

(172° at 16 mjcoe). Formed from aceto-suocinio 
ether and propylamine In the cold (Emery, A, 
268, 148). Needles. « 

OXY-METHYL-PURIN 03H3Me(0H)N4 U. 

heating dLchloro-oxy-qj*fcyl-purin with HI 
Prisms, v. soL water. . 
HI.-^B'^H^PtOlJ. 


AN- 


Ethyl 

Formed 

alooholio 

Lighter 


ffischfr, B. 17, 33 
Alkalme in reaotion.3s 


Oxy-df-methyVpurin .0;H^(0Me)N4f 
[112°j. Formed from di-chloro-oxy-di-methn- 
purin and HIAq (Fischer. B. 17, 384). Slmm 
needles, v. sol. water, ensoi. alkalis. 

Di*ozy-€i-m6thyl-pnrm OyH,N.Oy Formed 

JCETHYL-PYBIDIKB OARBOXYtlC ACID . by reducing the ethyl derivative^ ohiofo-di- 

[WS'J- Moaeby 8J»rin^«,lubl. 
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I>i»ethyl derivative O/iHmN.O, i.d. 
0(0Et)<N=‘^<^‘>-g;|J“®>C0? [127<n. ^'ormjd 

from di-chloro-oxy. di-methyl -purin and alco- 
holic NaOH. Fine plates^:, sol. HClAq, insol. 

Tri-oxy-methyl-pnrin v, Metuyl-urig acid. 
OXY-MKTHYL-PYBAZOLE i.e. 

Formed by warming 

imetoaoetio ether with hydrazine and'water (Cur- 
tins a. Jay, J. pr. [2] 39, 62). Prisms (from 
water), si. sol. hot alcohol. Haff*a sweet taste. 
OXY-DI-METHYL-PYEIDINE. Ethyl 

Vivative 0,H„N0 ».«. 

(246°). ^Formed from aoetoocetio other (vid am- 
monia-zinc chloride (Canzonori k. Spica, O. 16. 
449). Oil. 

•* Oxy-di-methyl-pyridlne. Methyl derxva- 
(20.6°). S.Q. 

1^1 J- Ibrmed from chloro-di-ract^^ l-pyridino,'* 
NaOMe, and MeOH at 160*^ f Conrad a. Eck- 
hardt, B. 22, 81). Oil.— B'.J[l.^tGL.— B'Mo:. 
Prisms (from wa^er). 

Ethyl derivative C^H^EtNO. ^216®). — 
B’Mel. [196°]. Crystals (from water), 
Cxj^-di-methyl-pyridine C.H,NO i.«. 

NH^gQ^^CMo. ^i-LutidostyrU. [176°]. 

(304°). P’ormed by heating oxy-tif methyl-pyr- 
idine (methyl-i|/-lutidostyril) in a current of 
HCl pantzsch, B, 17, 2904). Formed also by 
distilling its carboxylic acids (Collie, B. 20, 446 ; 
Kiepae tw^wchmann, A. 261, 205), and bypassing 
dry NHj overmesitene-lactone at 160° (Anschiitz, 
.d.269, 169). Needles (from alcohol). — ^B'HC?2aq : 
prisms. — B'.,HjPtCl,. — 0,HsKNO : silvery 
spangles, si. sol. KOHAq. 

Oxy-di-methyl-pyridine OjHgNO 

00<^g:°“^NH. Lutidone. [231°] (CoUie, 

0. tT. 69, 177). j[360°). Formed by heating its 
carboxylic or dicarhoxylic acid at 280° ; and 
also by hating dehydracetic acid with NH, at 
100° (Haitinger,i,B. 18, 462 ; Conrad, a. Guthzeit, 
B, 20, 16o). Formed also from di-acetyl-acotone 
and NH,Aa (Feist, B. 22, 1571). Monoclinic 
pyramids (containing 3aq). PClj gives chloro-di- 
mefhyl-pyridine (178°). Fed, gives a brownish- 
red colour.— -B'jHiPtGl, (at J06°). rR31° cor.].— 
B'ja.OrjO,. [126°J.^-B'OA(OH)(NO.^',. [220°]. 
Oxy-tri-methyl-pyridine 0,H„NO le. 

^^thyUlutidone, [246°], 

Formed by heating its’dioarboxylic acid (Coii7ad 
a. Guthzeit, B. 20, 169). Needles (containing 
aaq)[lH°],'-v. sol. water.— B'HI. r[242°]. -Formed 
by heating lutidone with Mel and MeOH at 140° 
(Conrad a. Eckhard^ j?. 22, 80). Crystals. « , 
Oxp-tri-methyl-pyri^^e O.H„NO <.«. 
NMo^Q^^Q^^CMe. Methyl-'^dutidostyril, 

[92°]. (292°). Formed by heating * dicarbo- 

ooUidylium dehydridft’ ^th H^SO^ or HCl at 
160°-180° (Hantzsch, B. 17, 1026, 2903). Formed 
also by mdthylatioxi of tir-lutidostym. Yexy 
^grosGopie cgyitals, not volatile with steam, 
y. .sol. water* ▼. si. sol. ether.— ‘B'HOl iaq.— 

tf 


B'JB[.j^t01« : long yellowisl8-rea nee^es. 

Di-oxy- tri-methyl-pyridine. Di-ethyUde- 

N<“g*j>OMe. (218°) at 

726 mm. Formed from di-bromO’00,llidine and 
NaOEtf (Pfeiffer, B. 20, 1360). Oil.— B'-HPtCL. 
OXY - DI - METHYL - PYRIDINE CARB - 

OXYLJTC ACID Lutidone oarb^ 

oxylic acid. ’^‘^258° cor.]. Got by saponifying 
its ether. Crystals (containing aq). — BaA'2* — 
CuA'j. — AgA': amorphous. Ethyl ether* 
[164° cor.]. (249°-250°). Formed in small 
quantity in distilling )8-amido-crotonio ether 
under reduced pressure (Collie, A. 226, 310; 
C. J. 69, jl 74).* Needles, sol. water, si. sol. 
alcohel. Does not reacc with Ac^O or phenyl- 
hydrazine. Yields a bromo-dorivat ive C,oH,2BrNO, 
[250°]. PCI4 forms 0,oH,2ClNO., ^64° cor.) which 
yields a chloro- di-methyl-pyridine (177°-180°) on 
heating. 

0xy-dl-methyl-p3rridine oarboxylio acid 
CO<^H;g^®>C.OO,H. [258°]. ^Formed from 

ipSdehydracetic acid and ammonia (Nieme a. 
Pechmann, A. 20j., 206). 

Oxy-nlethyl.pyridine dicarhoxylic acid v. 
Methyl- cnRLiDAMio acid, vol. i. p. 729 . 

Oxy-di-in,«thyl.pyridine diearboxylio acid 

°°<Nn.CMef6(CWd)i>- di- 

carboxylic acid. [201°]. Formed* from citra* 
cumalio acid and NH^Aq (N. a. P.). Needles, v. 
si. sol. cold water and alcohol. 

Oxy-di.methyl-pyridine carboxylic acid 

atherMk'. 

^'Lutidostyril-carboxylic ether. [137°]. Formed 
by passing dry NHj through mesitene carboxylic 
acid lactone at 160° (Anschiitz, A. 259, 173). It 
is also a product of the condensation of amido- 
aoetoacetio ether and of )3-ar lido-crotonio ether 
(Collie, B. 20, 445). Needles (from hot water). 
The corresponding acid is an insoluble crystal- 
line powder [300°]. 

Oxy-di-methyl-pyridine dicarhoxylic acid 

^^^C(CaH):S^^®^* [267°]. ^ Made by 

saponifying its ether. Prisms (from water). — 
KA'. — CaA" 2aq.— CuA" 1 Jaq (dried at 100°). 

Ethyl ether Et^A". [221°]. S. (alcohol) 1 
at 20°. Formed by adding NH.,Aq to an alooholio 

Bolution o7 obtained 

from cupric aoetoaoetic other and COCI2 (Conrad 
a. Guthzeit, B. 19, 24 ; 20, 154). Forms an 
acetyl derivative CijE^NO. [66°].— B',^tClg. 
[19t°]. Orange pp. 

Oxy-tri-methyl-pyri^e diearboxylio acid 
°°<oiooS:OM>NMe. [246°]. Formed by 
saponifying its ether (C. a. G.).— NajA^': orys- , 
talline, v. sol. water. — Et^A". [193°]. Farmed 
by the action of methylamine on dimethyl 
pyrone dicarhoxylic ether, which is obtained from 
ouprio acetoaoetio ether and COCl,. Needles 
(Geriohten, B. 19, 26 ; Conrad a. ^okhardt, B. 
“2, 80). * 

OlY-METHYL-PYEIDYL-PBOPIOiriO ACxO 

V, BoGONm* 



[192°]. Formed from 


cod 


by 


0ZT4)I-HETHTI-PTBI1II]>IKE 

aoetamidine hydrochloride, acetoacetio ether, 
and dilate (10 p.o.) NaOHAq (Pinner, H. 18, 
2845 ; 22, 1616), Keedles, v. e. sol. ordinar^b 
Bolvents. • • 

Ethyl derivative, [56°}. (259°). Prisms. 
Oxy-tri-methyl-pyrimidine ^ 

OM«<^;C“^j^CMe. Formjd (role *cet- 

amidine hydrochloriclb, methylacetoacetio ether, 
and dilute NaOHAq (Pinner, H, j22, 1017). 
Needles, v. sol. water. , * 

Di-oxy.methyl-pyrimidine 

^ethyl,uraca. Formed 

by boiling /3-uramido-orotonio acid wifo acids 
(Behrend, A. 229, 8 ; 231, 256). Nc%dles (from 
alcohol). Decomposes at 270° -280°. By heat- 
ing with potash it is converted into OioHp^IjN^Oj. 
Potash and Mel •at 140° fvms a dihydrido 
O^HgNaOa [219°] and di-oxy-tri-methyl-pyrhn> 
idine. A mixture of PClg and POClj at 125° 
forms oily*C,H 3 ClA (240°), S.G. 1 *273. 
Yields deep-violet coffin -like ary stals of di-io<lide 
OgBLgNgOjI^ (Hoffmann, A. 263, 74). . 
Bl-oxy-tri-metbyl-pyrimidi&o 

Cnmo:oo'>°h 

methylation of the Receding body (Behrend? 
Hagen, 4.^244, 2). Plates, v. sol. water and 
alcohol, si. sol. ether. Yields methylamino on 
heating with baryta-water at 200°. Dry Br 
forms O^HiiNO^Brj, aqueous bromine yields 

CC<!NMe 

Ing alcohol gives bromo-oxy-tri-methyl-pyr- | 
imidine [126°], converted by cone, aqueous j 
ammonia into oxy-amido-tri-methyl-pyrimidine 

[167“], a body that is 

changed by potassium cyanate and HCl into 

crystalline 

OXY- METHYL -PYRROLE. Dihydride 

^y-Amido-valcric lactam. 

[37°]. Formed by heating y-amido-valerio acid 
and by the action of sodium-amalgam and HOAo 
at 280° on the phenyl-hydrazide of levulic acid 
(Tafel, B. 20, 450 ; 22, 1862). Yields an oily 
nitrosamine, which produces valerolactone on 
distillation. -B'HCl. [VO'*]. Needles, v. sol. 
water.*— B' 4 H 2 PtCla. 

v-Oxy-di-methyl-pyrrole OgHgNO ie. ^ 

" heating its carb- 

oxyiio acid (Knorr, A, 236, 302). Reduces silver 
solution in the cold and Fehling’s solution on 
boiling. Gives a red substance with acids, and 
exhibits the pine-wood reaction. 

Oxy-tri- methyl -pyrrole ?0,H„NO. 2Vi- 
methyl-pyrrvlone, (176°). S.G. ^ '946. Formed 
from sodio-ethyl cyanide and Mol (Hanrio| a* 
Bouveaalt, .K.18] 1, 176). 

« Di-oxy-tri-methyl-pyrroU v, Aoitohaminss, 
Tofs i. p. R7. 


OXY-MEfHYL-QUINAZOUNB. 710 
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mhyl tthtrlEW. 

[134^]. Fo*med by heating a-amido-ethylidene- 
succinic ether at ,160° .(Emery, A. 260, 144), 
Needlls, v. sol. alcohol. Yields an acetyl deri 
vative [142°]. 

Oxy- dig* methyl. pyrrole oarbozylie add. 
Ethyl Hher CO< «« [127°]. 

Formed 2rom methyl-adetosuccinio ether and 
alcoholic NHyit 0° (Emery, A, 260, 161). J^mall 
white prismsiftrora HOAc). 

Ozy . di . methyl . pyrrole carboxylic add. 

EtJ,yl^»th»r ^ [ 49 «^ 

(160°^ at 11mm.). Formed from aoetosucoinio 
other and alcoholic methylamine (E.). Bunches 
of needles, v. sol. ether. 

Oxy - di - methyl - pyrrole oarbozylie aoid 

0,H.NO. i.e. Formed by 

boiling (aiy-di-metbjl.pyrrffle dicarbsxylifl*e?bef* 
with NaOHAq (Knorr, A. 236, 36l). Slender* 
Ipieedlos, v. sffi. alcohol. Gives off CO, a 
138°. , 

Ozy -di- methyl -pyrrole dicarboz^o aoid 

^/p.„v/CMe:g.CO>H 

Mono-ethyl ether EtHA". Formed by 
boiling the di-ethyl ether with alcoholio potash 
(Knorr, il.,236, 209), Crystals (from alcohol). 
Decomposes at 185° into CO, and oxy-dimethyl- 
pyrrole carboxylic ether. 

Di-ethyl ether Et,^A". [99°]. Formed 

by heating di-acctyl-succinio ether va%hydroxyl- 
amine livdrochloride, NaOAo, and HOAo (Ktiorr). 
Yidds the salt C,.,Hi,KNO,. 

OXY - METHYL - PYRROLE DIHYDRIDE 
CARBOXYLIC ACID. Nitrile 

g'>CMe.CN. [141°]. Formed by heat- 
ing CH,.CO.CH,.CHs.CO^t with HCy and am- 
monia in a closed tube (Kuhling, B. 22, 2369 ; 
23, 708). Octahedra (from hot alcohol). Suc- 
cessive treatment with cold HjSO, and water 
converts it into the correspoi^ing amide [161°]. 
HydroxylSmine yields the amidoxin:^[166°], 

OXY - METHYL - PYRROLE DIHTDRIDE 
THIOCARBOXYLIC AMIDE ® 

^“° ®*^'>OMe.OS.Nnr^ [220°]. Fomftd by 

passiiif^lf.S throi*h an ,^moniacal solutigp of 
the nitrile of oxy -methyl -pyrrole dihydride oaxb- 
oxylio acid (K#ihling, B. 22, 2370). Prisms (from 
hot water), almost insot. alcohol. 

• OXY-METHYL-QUPNAZOLINE 

Anhydro-a^etylo-amido- 

henAimide. p33°]. Formed from aoetyl^- 
yimidfi-benzamide by tke*aotion of heat, alkalis, 
%r boiling water (iS^ddige, J. jpr. [2]^6, 148)T 
Silk/ nqedles (contafhing aq), v. sol. hot alco- 
hol. Mel and it.OH yield the methyl derivatiTa 
C.H?N2(OMe),[109°].— B'HOl.— B'APtdr 

, Ozy-methyl-qainizoHne 

^L:OT;o;Coh- P38°]. Jftirmadfcom*. 
amido-p’toluio amide and formic acid (Nicmen* 
towski, J, ft. [2] 40, 12). OlrystoU, iMol. water. 
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Ozy-dtmethyl-qninaioUttft 
OAMK^N^loMe- S’onned by bAUng' 

o-axnido-p-toloio amide with Ao^O (Niemen- 
towBki. B, 21, 1584 ; J.^r. [2;^ 40, 13). Needles 
(from boiling water), sol. acids and alkalis. 
Oxy-di-methyl-quinazoline 

C,^4<nmZHm6* *07 heating 

acetyl-o-am’do-benza^ide above its melting- 
point (Weddige, /. ^ [2] 36, 154). <» Crystals 
(oontgjlning 3aq), v. 0 . sol. alcohol.— B'HOl. 
Bi-oxy-methyl-quinazoline 

CH:CMe.O.NH.CO Formed by heating ' 
Bmido-i|»-tolaio acid with urea at 180° (Niemon- 
towski, J,pr, [2] 40, 21). White needles (from 
amyl alcohol), insol. benzene. Not melted at 
300°. HI and P yield o-toluidine. 

' Di-oxy-methyl-qninazoline 

[2W°1. Formed by he'<«ting 
'OgH 4 (i'«fl 2 ).OO.NHMd witki urea at (Abt, 
J,pr, [2] 89, 'i47). Long white needles, si. sol. 
hot water. 

®A<NMe!cO' 

[148®]. Formed by heating 
0,Hj(NHate).C0.NHC02H with urea (Abt). 
Di-oxy-di-methyl-quinazoline 

‘^•®«<NMe.CO *• the so- , 

tion of Mel and NaOH on either of the two 
preceding bodies or on di-oxy-quinazoline (Abt, 
J.pr. [2] 39 , 145). White needles (from water), 

V. sol. alcohol* 

Oify-m'eihyl>qninazolin6 dihydride 

[>20®]. Penned by boiling... 

oxy-tolyl-methyl-thio-urea with yellow UgO 
Sdderbaum a. Widman, B. 22, 2936). Needles, 
V. e. soL methyl alcohol. — B'jHjPtOlo. [203®]. 
B'HAuOl,. [185®]. Yellow prisms. 

OXY-METHYL-QUINIZINE v. Oxy-pheuyi.- 

HETHYL-PYBAZOLK. 

(B. 1, 4)-0XY.METHYL-QBIN0LINE 

[263®]. Formed from the 

amido- compound and HNO, (Noelting a. Traut- 
mann, Bl, [3^ 4, 244), and by fusing (B. 4)- 
methyl-quinoline (B. l)-Bulphonio acid with 
NaOn (Herzfeld, B. 17, 906, 1651). Needles 
(from dilute alcohof,\* Yieldc a nitrdso- deriva- 
tivekO,H,Me(NOH)(a:i)N [200®]. B^ KOH, 
Mel, and MeOH it is converted into the methyl 
derivative 0,A(OMe)N ( 0 . Si30®), whence 
B'APtCl.. 

(B. 4, l)-Oxy-methyl-lqulAoline 

t^24®]. Fo^ed bjc heat- 
ing amido- 2 >-cre 8 ol (l^^.f;.) with glycerin (24 g.), 

^ H 2 SO 4 (20 g.), and picrid amd (2 g.) (N. f. T.) • 
Keedlesrv. si. sol. cold /^ater. Dyes fabrics 
mordanted with alumina, yellow. 

(B. 4, 2y-Ozy-niethyl-qiiinoUne 

ami^- compound by the ^azo- reaction (N. a. 
^.). Formedf^also by fusing the sulphonio acid 
irith NaOH (0. Fischer a. Willmack, B. 17, 441; . 
ttMnlold, Be 17, 1552). Needles (from cbliofto* 

.-e* • f. 


form). Smells like vanQla. Its alooholSo tohi- 
tion 18 coloured green by Fe^l,. Yielas a nitroso- 
derivative [ 200 ®], — B'JEI^Ch 2 aq ; orange 
needles. 

Methyl derivative 
3'sE[sPtClf4aq: brown orys 

Telrahydride 

Formed by reduction with tin and HOI. Needles 
or plates, si. sol. water. Yields a nitrosamine 
0,oH'[.^(NO)NO*‘*<jryBtalli8ing in small yellow 
needles. •' 

(B. 4, 3)-Oxy-methyl-quinoline 

CMe:C^H)^^®^»^* J^*^^*^* Conned from 

amido-o-cresol hydrochloride (10 g.), glycerin 
(24 g.), HjjSC '4 (20 g.), and picric acid (2 g.) 
(Noeltinj a. Trautmann, B. 23, 3663). Needles 
(from dilute alcohol), volatile with steam. FeOlg 
gives a dark-green colour. Mixed with CuO it 
colours a flame green. Yields a crystalline p- 
nitroso- derivative decomposing at 200 ® without 
melting. 

(B. 2 , 4)-Oxy-methyl.quiuoline 

S'ormedbyBoda- 

fusion from o-tolu quinoline sulphonio acid 
(Herzfeld, ©. 17, 903). Needles. Not volatile 
with steam. FeClj colours its alooholio solution 
brownish-red. 

(B. 1, 2 )-Oxy-methyl.quinoline 
CH^*CH ^ ^"^'Oxy-iparctpluquinol- 

ine. [230®]. Formed from the amido- com- 
pound, and also from para-toluquinoline by sul- 
phonation (with 26 p.c. SO, extra) at 90® and 
potash-fusion (Noelting a. Trautmann, B. 23, 
8658). Needles, v. si. sol. hot water. Not vola- 
tile with steam. 

{Py. 3, l)-0xy -methyl-quinoline 

Formed by heating the anilids of aoetoacetio 
acid with H^SO, (Knorr, A. 236, 83 ; C. J. 46, 
334 ; Boos, B. 21, 624 ; Beissert, B. 24, 865). 
Small needles (from water). Beduced by sodium- 
amalgam to CaoH^NjO, [280°]. Sodium added 
to its alcoholic solutio.^ reduces it to a dihydride 
C,oII„NO [101°] and methyl-quinoline tetrahy- 
drideC„H„N (253°). NaOflt and Mel form oxy- 
di-methyl-quinoline [132®] and the methyl deriva- 
tive 0„H,(OMe)N [276® oor.], whence B'.JH,PtCl,. 
The ethyl derivative C,oH«(OEt)N [61®] (260°) 
is formed from ohloro-lepidine and KOEt. 

Salts.-B'HCl. [187®].-B'.,H,PtOLaq.— 
B'HjSO, : needles. — B'HNO, : prisms. — B^HI. — 
Picrate: [166®]. Needles.— Ba(0,oH,NO),aq. 
(Py, 8 , 4 )-Ox 7 -meth 7 l-quinoline 

[73®]. 

Formed by digesting carbostyril with MeOH and 
Mel, adding NaOH as required to neutralise the 
HI formed (Friedlander a. Miiller, B. 20, 2010). 
Slender needles. Weak base. Sodium- amakam 
forms 0,oH,oNO [276®]. — B'APt01,2aq. — 
B'HgCl,. [189®]. Small pyramids. 

Methylo-iodideBfVLel, Bronxed needles. 
f^(Py, 1, 8)-Ox7-]neth7l-qtiiholine ^ 

OA«gS, [[281®] (above 860®). 8. 1 
in the cold ; 10 at 100®. Formed by heattajg 


0„H„NO. Oil. - 
Calline on. 



OXy-MmYt-QUmotlNK 


m 


pli«iiylamido>erotonio ether ropldly to24(^ (Con- 
rad a. Limpach, B, 20, 947). Prisms (containing 
2aq), V. sol. alcohol.* Tastes bitter. FeClj colours 
Its eolation yellowish-red. * KMnO^ oxidises it to 
aoetyl-anthranilic acid. Yields quinaldine on 
distiUation with zinQ.du8t.~B'HCl.-^B'.^,f*tCl^ 
[216®],— B'H,0r04. [108®]. — B'0,H,tt{a).0H: 
[200“]. Yellow needloB. * . 

Methyl (derivative 0,oH^(OMe)NO. [82®]. 
(296^. Formed from ohloro-niethyl-quMoIine, 
MeOH, and NaOMe at 135®. Reedies, s^ sol. 
water. ^ 

Methylo-chloride C,„Tf„NOMeClftq. 
[217®]. Formed from the methylo-iodido and 
AgCl (Conrad a. Eckhardt, 2, 74).— By L,iHCV ' 
[240®]. Yellow crystalline pp. 

Methylo- iodide C.AHOM^I aq. [201°]. 
Formed from the base and Mel at 100®. Satiny 
needles (from hot water). ^ 

Sulphonic acid C„H,NO(SO,lI). [283®]. 
Long prisms (containing 2aq).— BaA'« 4aq. 

(B. 2)-0xy-(Pj4 1) -methyl-quinoline 
r(OH):CH.C.CMe:gH • * „ , . 

Ot[==OH.d.N=OH- 1^218“]. Formed by 

fusing lepidine sulphonic acid with NaOH 
(Busch a. Koenigs, B, 23, 2084). Obtainc(#alao 
oy boiling with HBrAq th^ methyl derivative 
which is produced by heating quinine sulphate 
(40 g.) with KOH (95 g.) and water (45 c.o.) at 
220° in a current of superheated ^eam (Koenigs, 
B, 23,2074). Groups of slender needles, v. sol. 
warm alcohol and afetone. Gives no oolouiH 
with FeClj? 

Methyl derivative C,,n,iNO. [52®]. 
Formed as above, and also by heating quineno 
sine chloride with water at 200®. Slender 
needles (containing aq). Its solution fluoresces 
like quinine. Gives a bluish-green colour with 
ammonia and chlorine-watcr. — B'^H^PtCla. 
[237®]. Orange powder. 

Oxj-{Py. l).methyl-quinoline[141®]. Formed 
from a sulphonic acid of lepidine prepared by 
mixing lepidin® with and heating to 

800® (Busch a. Koenigs, B. 23, 2686). Greenish 
needles, V. sol. benzene. — B'aH2PtCla2aq; orange- 
yellow needles. 

(B. 2)-Oxy-(P2/. 3)-methyl.quinolin0 

[213°]. Formed by the action of paraldehyde 
and HOI upon jp-amido -phenol, and also by 
fusing (Pp. 3)-methyl-quinolme sulphonic acid 
with potash (Doebner a. Miller, B. 17, 1703). 
Crystals, not volatile with steam, v. si. sol, cold 
water.— B'jHPtOlg 2aq ; yellow needles. 


(B. 2 ?)-0xy.(Pp. 3)-methyl-quinoline 
OBBLaMe(OH)N. [234°]. Formed by fusing 
quinaldine (^)-sulphonio acid with potash 
(D. a. M.). Silvery plates, sol. other and hot 
alcohol, nearly insol. hot water.— B'HCl 2aq. — 
B'gl^tOlg 2aq : small yellow needles. 

(B. 4)-0xy-(^.^ -methyl-quinoline 

OTfoteafewo- o-Oxy-ix^naUim. [74“]. 
(266°). Formed by fusing {Py, 3)-methyl- 
qninoUne (B. 4|-8alphonio acid with potash, and 
also by the action of paraldehyde and HOI on 
o-amioo-j^heaoi (Doebner a. Miller, B. 17, li/bo). 
Trimetrio prisms, easily volatile with steam* — 
B^i:^Pt01|2aq: yellow needles* 


Methyl derivative 0„HaMe(OMe)K * 
»[125®]. (282°), Formed from o-anisidine, par- 
aldenyde, and HOI. — B'PEJPtClB; yellow needles* 
Teirahy^ride.', 6BHBMe(OH)N. _.(280®). 
Formed by redubihg o-oxy-quinaloihe^v^th tin 
and liCl (Doebhei*a;Mif[er, B.JL7, 1706). '..Yields 
C.,n„Mo(OMe)N - (270®) .. whence %36 H01 ‘^and 
CXMe(OMe)NM6 (201®), whence B',H,Pt01. : 
yellow ueoflles. . 

(B. 2)-0xy-(Py. 4)-m0*hyl.qttinolixie tetra- 
hydride. Methyl (fcri^f.^0.OoiaiJ^l^e(.QMe). 
Metkyl-tKallin* (278°). Formed - by! motliyla- 
tion of thalBn (Skraup, M, 6, 776). eOil. — 
B'lLSO^. — H'Mel aq. [224°]. — B'^Me^PtOl,. 
Orange plates. 

«(7i.4)-Oxy-(Py. 4)-mothyl-qumoline. 
Tcfrahydride CmHaNO i.e. • 

CH:C(OH).C.NM^.CIV ^^0*“ 

(B. 4)-oxy-quinoline tetrahydride and Mel (0. 
Fischer, B. 16, 714). Trimetrio tables (fr^ 
ether) a:b:c = •631:1:1-54)8. Its alcoholic solu- 
tion is neloured brown *y FeCl,.-BaKMaq^ 
Kairin^o. febrifuge*.-- B'Mel. [‘^^]. Prisms 
.(from MeOH).r-B'0,H,Cl. (312^^). Oil (Fischer 
^a. liohn, B. 19, 1040 ; C. J, 49, 603). 

Methyl der^ative C„TI,(OM«^Me. 
(257 )# Formed by means of Mel and MqpH. 
Pale-yellow oil. Gives a crimson colour with« 
NaNO-^and a little acid.— ByT.,PtCV^199®].~ 
B'H.SO^ : prisms, v. sol. water. 

Methyl derivative of the methylo^ 
iodide »„nB(OMo)NMeJ. [175°]. Pr/sms 
(from MeOH), Moist A;».0 converts it .; into 
strongly alkaline crystalline 0„H!,(OMe)NMejOH, 
whence {C„np(OMe)NMo,Gl}. 2 PtCl 4 [200®]. 

Ethyl derivative 0„HB(OEt)«?5iie. .(270®) 
at 716 mm. Oil. 

*(Py. 3)-0xy.(B. 2) -methyl-quinoline 

CI^-CH-aNaCO • ^dhul-carboslym. [228“]. 
Formed by boiling chi oro-methyl-carbostyril with 
NaOllAq (Einliorn a. Lauch, A. 243, 359). 
Crystalline, v. sol. alcohol. 

(B. l,2,4)-Oxy-di-mothyl-qumoline 
gMo:C(OH).g.CH;CH .. 

OH ;CMe .C.N :CH * J* Stormed by the 

action o^ nitrous acid on 1,2,^-amido-di- 
methyl-quinoline (Noelting a. Trautmann, B. 28, 
3683). Plates (from chloroform), v;8oVa^hpl. 
{Py. 3,1,4) Oxy-di-methyl-quiirblinediiHi^NO 

U. . ^ethyl-lepid^>; Di. 

meihylilf-carbostyril, [13^. (290“ at 260 ^m.). . 
Formed by heating (Pj/. 3,l)-oxy-methyl-quin- 
oline with Kf)H and Mel, or by heating the 
isomeric methoxy-lepidme above its boiling-point 
(too®). Formed also by heating methylaniline 
with acetoaoetio ether, and treating the product 
with OKnorr,. B. 17, 2876 f 19. 8301 ; A, 

236,^04). Ifeedles,* el. sol. water and ether, v. 
isol. alcohol, insol. al^ctfts. Sodium-amalgam 
^educesit to (0„H,?^0)., [268°].-B',HJtai,8aqf 
[214®]. .Slender nee<Aes. 

(P^. 1 ,3,4) -I xy-di-methyhqninoMne 

0.^*<NZ:8Me ■ 

mbthoxy-methyl-quiftoline by heating at 815^ in 
a sealed* tube, or by heating Axy-quituddina 
raetbylo-iodide with NaHCQ, jtConia d, B. 20, 
966 ; 22, 76). Needles, v. sol. water.— B'HHgOl,. 

% ® A 
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[187^. Needle8.~BWt01.. C240O].-B'MeL 
[ 210 ®]. SI. sol. cold water. ^ 

(Py. 8,2,l)-Oxy-di-methyl-qiiinolin6 

. [262®]* Formed from methyl- 

aeetoaoetio anilide and ]St 2 S 04 fii the cold (Knorr, 
A. 246, 867). Yields a sulphonio acid, which 
forms a crystalline Ba salt Ba(C|,^NS 04 ) 2 . — 
B'HOl. Long silky needles. 


l, 8 Vdi-methyl-qninoline 

6M=CH.O.N=SSe • 

Formed by heating jJ-amido-phenolVdroohloride 


( B .2)-0 
g(OH);CH.C.O^ 


methyf-qninoline by conversion into the inU 
phonic acid and fusing this^ith NaOH (Beyers 
J. pr. [2] 88, 409).— (B^H01)?Pt0l42aq. 
Oxy-tri-methyl-quinoline 

heating^r;f-xylyl«i8-ainido-crotonio ether (Conrad 
a. Limpaoh, B» 21, 620). Needles (containing 
aq).—P latino chloride. [282°]. Needles. 
OxJ-ltetra-methyl-quinoline OuHjjNO ♦.«. 

O^HMe, OMe* ^7 quickly heat- 

ing i|^.oumyl-amido-crotonio ether at 260° (Conrad 


(1 vol.) with acetone (3 vols.) for some days at 1 Limpach, B. 21, 529). Prisms (from alcohol), 
■irrro /T? — Tt 9.0. "guhUmes at 285°, without previous fusion. — 

B'-JIaPtCla. Prisms (from alcohol). 

(Py. 1, 3, 4VDi-bxy-methyl.quliiollne 

by heating 

its methyl derivative with IIClAq at 120°. Small 
needles, sol. alkalis. Yields a nitrosamine 
C,oH8NOa(NO) Dry,8tallising in red needles [o. 
188°]. 

Methyl derivative cA<X7co- 
[682]'. Formed by heating (Py. 1, 3, 4)-ohloro- 
oxy-methyl-quinoline with NaOMe (Friedlander 
a. Muller, B. 20, 2014). Slender white needles, 
V. sol. alcohol.— B'aHaPtCl, : pyramids. 

Ethyl Oi(,Ha(OEt)NO. [87*6®]. 

^^lender white needles. 

(B. 4 ; Py.l)-Di.oxy-(Py. 3)-methyhquinoline. 
Methyl derivative 

gilfc-dScMo- C229»]- Fomedby 
heating o-methoxy-phenyl-amido-crotonio ether 
at 260° (Conrad a. Limpach, B. 21, 1664). Long 
silky needles (containing aq). — B'jHaPtOl, 
[239®]. Tables. 

(B.2 ; Py. l)-Di-oxy-(Py. 3).methyl-quinoline. 
Methyl derivative 

K.nmadJ>- 

the action of heat on^-methoxy-phenyl-amido- 
crotonio ether whicb is made from p-anisidine 
and acetoacetio ether (0. a. L.). — B'HCl. — 
B'aHaPtCl^.— p;HaS 04 . S. *6 in the cold.— 
B'MeCl. [2a°]. Needles.— B^aMeaPtQa4aq.— 
B'Mel. Coiverted by moist Ag^O into CiaH|,NO| 
[149°]. / 

Di-n^thyl derivative CBH 4 Me(OMe),N. 
[94°]. l^rmed from the methyl derivative, 
NaOMe,^and Mel. Needles or puisms. 

(B.4, 3)-Di-oxy-(Py. 3 ) -meihyl-quinoUne. 
Methylene derivative 

0^<o;o;OH:o:‘N;OMe- Fomedon 

redvoVon of ^ 

0HlOa:OA(NOa).CH:CH.0Me;NaHPh (Haber, B 
.2i, 628). Silvery needles, m. sol. ether. — 
B'aHaPtCl,.— B'HaCrO,. Detonates at 210°.— 
Pier ate. [176®]. Yellow crystals. 

(Py. 1, 2, 8, 4) - Trl - oxy - methyl - quinoline 

oa/rhosiyril. Formed by warming the nitroso- 
derivative of (Py. 1, 8, 4).dl-oxy.methyl-quinol- 
ine with SnCl,. White needles? al. sbl. water, 
benzene, and CHOI,. ByFe,01, it if oxidised 
to methyl-pseudo-quinisatin 


i76° (Engler a. Bauer, B. 22, 213). Prisms or 
tables, V. si. sol. water. FeCl, colours aleo- 
holio solution brown. — B'^2PtT31.2aq. 
— B'ABO*. — B'^,Cr,0,. — B'OiH,(NOa)PH. 
[226°]. Yellow plates or prisms, 
r (B. 4)-Oxy.(Py. l, 8 )-di-methyl.quinoline 

Si S'S**®’nS • C65°]. (281° nneor.). 
CH:C(OH).O.N=CMo j i"- J ' ' 

'Fonhevl' in 4 liko marSier ^om o-ami^''-phenol. 
Prepared by saturating a mixture of 'acetone 
(3 mole.) and paraldehyde (3 mols.) with dry, 
HOI, adding, after .3 days, o-amido-phenol (2 
mois.j'Hi^solved in cone. HClAq, and heating on 
the«vater-bath. Crystals, v. sol. alcohol, ether, 
cand benzene. FeCl,, colours its alcoholic solu- 
tion green. —B'H 2 S 04 . — B'HCl. — B'aHjPtCl, 2aq. 
— B'ACrA*-B'O.HgNaO,. [207°]. Plates or 
prisms, si. sol. hot alcohol. 

(Py.8) 0xy.(B. 2 Py. l).di.mothy;'-quinolme 

CT®:OH:o:n=C.OH • PSO*]. Formed from 
acetoacetio ether by successive treatment with 
p-tolt|^ne''and H 2 SO 4 (Knorr, A. 246, 365). Flat 
prisms, si. sol. hot water, dilute acids, and al- 
kalis. Yields (B.2; Py. l).di-methyl.quinoline 
on distillation with zinc-dust. 

(Py.8)-0xy.(B.3 ; Py.l).di.&ethyl-qulnoline 

Formedinliko 

manner from m-toluidine (K.). V. si. sol. hot 
water. Yields (B. 8 , Py. l).di-methyl-quinoline 
on distillation with zinc-dust.— Platinochlor- 
i d e. [284®]. The hydrochloride is crystalline, 
and is decogipose^by water. • 

(Py. 8 )-Oxy-(B. 4 ; Py. l).dimethyl-quinolin 6 

OH:OMe:o:N^O.OH • Form^inlitemanner 
from o-toluidine (Knorr, ^.245,308). Slender 
needles (from wator>)kJ“ Yields (B. 4,ePy. l)-di- 
metbrVl-ouinoline on cLstillation. — • 

-NaC„H,»NO. Plates. 


metbyl-qninoline 
B'APtClg2aq. [220°].-NaC„H,^O. Plates. 
(Py. l).0xy.^.2; Py ^8) -di-meftiyl-quinoline 

•• [276®]. Formed ly 
OH*.OH.O.N= CMe • 
beating p-tolyl-amido-orotonic ether 
O^HyNHiOMefCaCOaEt at 260° (Opnrad as Lim- 
paeh, B. 21, 626 ; ef. Knorr, B. 177 642). NeIdJfiS 
(containing aq).— B'HClu Needles (froi^ hoU 
Vater).-Cyja^01«- [22^ Prismy (from hot 
water), ^ 

(Py. l)-6licy-(B.4, Py. 8) -di-i\ethyl-quinoliae 

distilling o-tolyl-amido-orolonio ethyiC. a. L.). 
Plates (oontaiidng aq).— B'-HjPtOla. Seedles. 

Oxy-(Py. 1, 8I-di-methyI-quinolin6 ^ 
OuH,,N(OH). [44®]. Made from (Py.i,8).di. 



OXY-METIIYL-TEREPHTHALTO ACID. 


7» 


Di- 


/CO .CO 

O-H/ • I [1|2°] (Friedbmdor a. 

\NMo.CO 

B. 20. 2010). 

References, — Bhomo., Chloro-, and 

OHJLOUO-DI-NITRO- 0»Y-METHyii-QUIN0LlNE8. • 

{B. 4)-0XY-(P2/. 4)-METHYL.QIfI»OLINE 
CARBOXYLIC ACID. Tetraiiydride 
OAMe(OH)(0O^)N. [211°] (8. a. Tli.) i [216°] 
(K. a. N.). Formed by heating oxy-^mnoline 
carboxylic acid tetrahydride witn Mel and JteOH 
at 120^ (Schmitt A Engelmann, B. 20, 1219; 
Krolikovsky a. Noncki, M. 9, 208). Prisms (con- 
taining 2aq), V. sol. hot and alcohol. Has* 
no toxic action. After administration to dogs the 
urine contains the acid C,HiMe(on).^(CO.^H)N 
[255], insol. water. • • 

(j 3. 4)-Oxy-(Py. B)-m0thyl.qninoli*e carb- 
oxylic acid NC,H,Me(OH){C02M). [207®]. 
Formed by heating potassium oxy-quinaldino 
with liquid COj at 190® (Konig, B. 21, 883). 
Yellow needles ^containing aq), si. sol. cold 
water. Gives a cherry-red colour with FeCl,. • 
(Py. l)-0xy-(Py. 3)-methyl.qninoline (Py.2)- 


J Ozy-di-methyl-qnlnoxaline 
Mraier.'j [288°]. Formed by paa«. 

ing air through an alkaline solution of the di- 
hydr^ie, which isc obtained by^ condensing tolyl- 
ene-o-diamine with a-bromo-propionic or pyruvic 
acid (llinsjjerg, A. 237, 351 ; 248, 78). Thin 
crystals (trom alcohol), v. si. sol. water. Is 
perhaps a mixture of isonjprides. 

Dihudride [o.l86°]. 

Crystallises Pom alcohol. • 

Oxy-tri-methyl-quinoxaline. Dihydride 

CaH3Me<^^^ [227 ]. Formed byheat- 

irffe t(#ylene o-diamino with broino-ieobutyrio 
cthqr (lliusbcrg, .4. 248, 79). Plates, v. si. sol. 
water. Yiefus an acetyl derivative [206°], a 
nitrosamino [154°], and a di-nitro- compound 
[above 280°]. * 

Di-oxy-di-metb y I -q n inoxaline. Dimethyl 

gH:C(OTlO.U.N:gMd 
HilJ.C.NiCj" 


derivi^Smt 6U;»(01i' 
Formed by ^he action 


Formed by oxidising the Corresponding alde- 
hyde with alkaline KMnO^ (Conrad 1i. Limpach, 
J5. 21, 1975). Crystals (from alcohol). — MgA, 
(dried at 100°). Crystalline pp.# 

(Py, 3, l)-0xy- methyl -quinoline (B, 4)- 
carboxylic-acid. [3lC°]. Formed by oxidising | 
(a)-oxy-(7)-mefcliyl-julole dihydride with KMn04 
in acid solution (lleissert, B. 24, 853). Needles, 
m. sol. alcohol, si. sol. hot water. 

(Py, l)-OXy-(Py. 3)-METHYL-QUIN0LINE 
(Py. 2)-CAEB0XYLiC ALDEHYDE 

Fornied, togo- 

ther with CjiHj-NgOa [192°], by boiling [Py. 1, 3)- 
oxy-methyl-quiuoline with chloroform and 
KOHAq (Conrad a. Limpach, B. 21, 1972). 
Yellow plates (ii'oin alcohol), sol. acids and 
alkalis.— B'HCl.-B'JLrtCl,. [215°-220 ']. 

Phenyl-hydrazidc Oj^HuNjO. — B'HCl: 
yellow needles, si. sol. hot water. 

(Py. l)-0xy-(B. 1, 2, 4; Py. 3)-tetra-methyl- 
quinoline (Py. 2)-carboxflic aldehyde 

action of caustic -soda and chloroform on the 
corresponding oxy-tri-iuethyl-quinoline (0. a. 
L.). Yields, with phenyl-hydrazino hydrochlor- 
ide, crystalline*03,,H.,,N.,OHCl. 

OXY-METHYL-QDINOXALIHE 

OMeicaaNieSH- * Oxytoh^uincmlme. 
Formed by oxidation of its dihydride by the air 
or by ammoniacal AgNO, (Hinsberg, B. 1^ 483; 

A. 248, 76). Feebly oasio plates. POlj yields 
ohloro-metnyl-quinoxalme [77°]. — NaA'aq; 
plates, sol. water. 

Methyl derivative [71°]. 

Ethyl derivative [67°]. From the cbloro- 
methyl-quinoxaline and NaOEt. Satiny needles. 

Dihydride 0,HioNjO. {96°-124°]. Fornied 
by reducing o-nitro-tolyl-amido-acotic acid with 
tin and ^01 /Ploonl, B. 19, 10; Leuckarl^a. 
Hermann, B.^O, 27). Formed also from chloro- 
aoetio ether and tolylene-o-diamine (Hinsberg, 

B. 18, 2870). Very oxidisahU. 


cjir 

di -methyl-diketone 


a. lieq^iberg, B. 23, 1212). Long yollo^ needles. 

Di - oxy - di-methyl - diquinoxaline, so-called,^ 
QMo :N.O.CH:g.N:OMo - 
C(OH):N.C.CH:C.N:COH* 
of NaOAc and pyruvic acid in excess on a solu- 
tion of th^hydrochlorido of tetra-amklo-benzone 
(Nietzki a. Miillor, B. 22, 445). Dissolves in 
alkalis with greenish-yellow fluorescence. 

OXY-METHYL-QUINOXALINE MWOXY- 

HC ACID C„H,NA » e- C.U.(CCl3i^^|_OH 
Formed by adding pyruvic acid in slight excess 
to an aqueous solution of di-auiido-benzoic acid 
(ZAra, B. 23, 3^29). Palo-ycUow needles, m 
sol. hot alcohol. Blackens abovo 800° without 
melting. — BaA'jBaq: yellowish-white noodles. 

Oxy-raethyl-qam''''«U2)e oarooxylio acid 

Formed by the action of 
boiling potash on CuHioN^Oa [258°], which is 


made by mixing aqueous solutions of alloxan 
and tolyltno o-diaminc (Hin'ierg, A 237, 366). 
Yellow needles (from diluto alcohol). Gives off 
CO., at 214°. 

OXY-METHYL-SUCCINIC ACID v. OxiytBO- 

TA’.TARIC ACID. 

Oxy-df^mothyl“uccin^ acid v, OxY-imxMC 
lOU). * * 

Di-oxy-di-i|iethyl-sucomic acid 
C02H.CMe(OH).CMe{OW).CO,n. Di-methyU 
r§cemic acid. [179’]., Fornied by saponifying 
its nitrile with HClAq. Crystals (containing aq). 
— KHA". Plates, m. sol. hot watei^— CoA”! Jaq. 
— B^'2aq : Hpah fleedlea. 

Nitrile CN,CMe(OH).OMe(OH).CIN. 

"(b. H0°J. Formed irom ai-methyl-^-ketoor^ 
(diacgtylj and HOy (Fittig, A. 249, 208). Very 
hygroscc^io needles, si. sol. o]jlorofow3. 
Ifiomcrufc.— Dl-MF.THYL-TARTARrO ACID. 

OXY-METHYL-TEREPHTHALIC ACID 
C.H,Mo(OH)(COja),. [2!^;4;1]. [288'>-290% 

Formed by fusing 03H,Me(S0aNH^(0O.,H)g with 
potash (Jacobsen a. H. Meyer, B. 16, 191). 
•Minute prisms (from very diBIte alcohol), de- 
composed on fusion. 
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Thiocyanacetone* [ 102 ®]. Formed by heating; 
the oar^xylic acid (Wohmann, A. 259, 298), or 
hy heating with dilute HGlVq the oon^jpound 
, CH,OO.CII^Cy,‘ formed from ohloro-acetone 
and a aulphoovanide (TBoherniak a. Norton, 
C. J, 44, ' 6 G 8 ; Hautzsch, B. 20, 8337; 21 , 

941 ; ^.249, 20). Nee;ijles. Yields metliyl-thiazole 
on distillii^ witli, zirc-dust. With phenylene 
m-diamine it forma u„H^(NH.C 4 H^SK )2 [152°]. 
Beac|^ with hydioxyl amine. 

Di - oxy - methyl - thiazole ^q^NMo. 

Flirmed from di-oxy-thiazole, NaOMe, and Mel 
(Arapides, A. 249, 28). Liquid, v. c. sot: waVer. 
Decomposed by boiling NaOIXAq into methyl- 
amine and thioglycollio acid. ® PCl^ yields 
0 ^,C 1 ,N 0 S [ 101 °]. 

V OXY- METHYL -THIAZOLE CARBOXYLIC 

C(SIm<. ' Formed from iU 

ether, and til^o by heating chloro-me^n^l-thiaz- 
ole carboxylic acid with cono. KQJHAq (Zilrchcr, 
A. 250, 28C ; Wohmann, A. 2.59, 290). Plates 
•* OR luirdlcs (containing a;fiq), v. sol. water. — 
NH^A'Sfiq. Prisms, decomposing at 138?. 
*^Eihyl ether Eik*. [129°j. Formed togo- 
* ther witfXSC 3 Me(CO.Et)N)P [142°] from ehloro- 
acetoacetic ether and ammonium or barium 
Bulphocyanide (Hantzsch a. ^Veber, J5. 20, 
8132). Silky plates. Hydroxylaivine forms 
0 ,oH.AN,S, [c.217°]. 

OXY-METHYL-THIOPHENE 

Fommd (fjx.levulio acid and P,S,, (Kuos, B. 19, 

. f^^ Oil, si. sol. water.-BilOAc. (210°). 

*'tl^T-l|£THYL-VEEA. Di-ethyl deriva^ 

1 derVi'yative ' 

CHj(OM^C! 6 .NH.CO.CH,.OEt. [80°]. 
Formed T^m CH.^(OEt).CONlL, bromine, and 
potash (Hofmann, P. . 2730). Needles (from 

water). 

OXY-METHYL-XANTHINE CJl^N.O^. S. 
*16 at 16®. Formed by the action of potassium 
cyanate o^tbe li<fdrochloride of di-^xy-amido- 

mothyl-pyrimidine COc^^^^'^q^C.NHj (Beh- 

rend, A. 231*^ 252; Lehmann, A, 2.53, 80). 
Needles or prisms (containing 2 aq), si. sol. water. 
Does not reduce alWlaie Agl^O^. 

^XY-MYRiailC \ACID [51°]. 

Occurs in the essential oil from the fruit of 
Angelica archangetica 14, 2480). 
Pearly plates (from alcohol). — KA'aq. — CuA'^ — 
AgA': bulky pp. Benijyl derivative [08°].— 
AgA^ 

(l,2).W-<ft;Y-NAPHTHALENE 
Ot*H,(OH) 4 [l: 2 ]. [0(2^]. v. (/3)-HYi)B0NAPHTno- 
quiKOMB, vol. ii. p. 728. ^ « 

' (l,4)d>i-oxy-naphthal^iw [176®] o. (a)-HYDBO- 
NAraTBOQUmOKS. 

(l, 4 ')-Di- 0 X 7 -ntfphthalene. [260°]. Formed 
07 potash-fusion from (a)-naph4hol Bulpbonio 
fudd and from , naphthalfne (l,4')-di8ulphQTiio 
Mid (Erdmann, A. 247, 356 ; BorntJi«en, B. 20, 
988 ; Armstrftng a. Wynne, C. J. Proe, 8 , 43). 
80 ale 8 , T. sol. het alcohol, si. sol. water. Yields, 
giyitalline 0 ,A(OAo), [160°]. 


' f) ■' ' ' 

Psri-di-oiy-xutplithaleiie 
[140®]. Formed by potash^usion from the an< 
hydride got by boUing naphthylunine peri* 
Bulphonio acid with water (Erdmann, A, 247, 
857).'* Needles or plates, si. sol. wateir. Yields 
'0,olIe(OAo), [148®] orystallioing in white plates. 

l)ij>ify-naphthalene. Made by reducing peri- 
naphtlioquinone with HOAc and zinc-dust (Mel« 
dola a. Hughes, C, J, 57, G31). Minute needles 
which blacken at 205®. Yields C, 5 Hb(OAc)- 
[227‘-"]. Accorh'Ing to theory, this body should 
be identical with the precising. 

(l,2')-Dioxynaphthalene [178®]. Formed by 
fusing (8)-naphthol (o)-sulphonio acid (Bayer, 

B. 15, 1351) with potash (Emmert, A. 241, 371). 
Needles, v. e. sol. aldohol, m. sol. water. Its 
alkaline solution blackens quickly. FeClj gives 
a bluewpp. Yields C,;H«(OAc), [108°] and 
C„H,(OEt)t [67°]. 

(l,3')-Di-oxy-naphthalene [1.36°]. Made by 
potash-fusion from naphthalene (l,3')-di-sul- 
phonic acid (Ewe]|; a. Pick, Q\ P. 46,229 [1887]) 

.or (j8)-naphthai («)-8ulphonic acid (Claus, J. pr, 

[2j ,39, 315). White prisms (from benzene). 
Turns red in air. FeCl, gives a Olue colour, 
Yi^ras C,„H,(OAc)J73°]. 

(2,3')-Di-oxy-n4plithalene [216°]. Formed 
by potasli-i'u.sion from naphthalene (2,3')-di-sul- 
phonic acid (Dusart, Bl. [2] 8, 200 ; Darmstadter 
a. Wioholhaua. A. 152, 300) and from (i9)-naph- 
tliol (;8)-sulphonic acid (SchiilTer, A. 162,298; 
Armstrong a. Graham, &. J, 39, 14^,; Emmert, 

A. 241, 309). Thin plates, v. sol. alcohol, si. sol. 
cold water. Gives a yellowish-white pp. with 
FcCl,. Yields 0,oH„(OAc)2 [175®] and 0,oH,(OEt), 
[102°]. Forms a disulphonio acid which gives 
BaC,oH,S208 2a(i (Ci iess, B. 13, 1959). 

(2, 2') -Bi-oxy- naphthalene. [190°]. Formed 
by potash-fusion from naphthalene (2,2')-di« 
sulphonic acid (Fjbert a. Morz, B. 9, 009 ; Weber, 

B. 10, 1233; 14,2206 ; Clausius, B. 23, 619). 
Needles (from hot water). Its alkaline solution 
blackens in air. Yields C,^H<,(OAo )2 [136°], 

C. A(OBz), [139°], C„H,(OMe), [184], and 
C,„H«(OEt),[104°] (Liebennann, B. 16, 1428). 

Dioxynaphthaleue [101°]. Got by fusing 
(j8)-naphthol (B)-disulphonio acid (1 pt.) with 
NaOIl (4 pts.) at 310^ or by heating with dilute 
(25 p. c.) H,SO,, at 200° {E.P. 16,803). ^’Crystals 
(from water). FeCla gives hn intense blue colour. 
Combines with diazo- compounds. 

Tri-oxy-nephthalene CjoHgO.,. Got by re- 
ducing oxy- (a) -naphthoquinone [Graebe, A. 164, 
824). Yellow needles (from other). Very readily 
oxidised. 

Dl-OXY-NAFHTHALEKE DIOABBOXYLIO 
ACID C,„H,(OH)a(CO,H).,. [162°]. Formed by 
heating narceio acid (Claus a. Meixner, J. pr* [2] 
87, 1). White needles, °V. sol. ether. Yields 
0,„H„(CO^)a [263®] on reduction.— Na.^"6aq.— 
NaHA"6|aq; small needles.— BaA"2aq.—Ag,A*', 

DIOXYNAPHTHALIC ACID 0,AOjr 
[12(3°]. Made by boiling chloro-ozy‘napnt||alio 
acid (v. Naphthalene) with baryta (Hermann, 

A. 151, 67). Prisms.— KHA" aq.-BaA'" 8aq.— 
Ba(HA"),. — Ba(NH^A'0a 2aq. — Oa(NH4A")r — 
OqfNH^A"), : blue prisms.' 

DI-OXT-NAFKTHAZINE [«* 

800®]. Formed from di-ozy-naphttioqtiinone aiid^^ 
naphihylene>(l, 2)-diamine in aloobol (Nlelslil^^l; 
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(a).0XY.(/5).NAPHTH0IC ACID 

OioH«(OH)COjjH [1:2]. Naphtholcarhoxyli^acid. 
p87°]. |3. *058 at^ 17®. Formed by passing 
UO, over sodium-a-naphtbol at 100® 

162» 277 ; Schiiffer, A. 162, 201 ; Nietzkfa. Gie- 
termann, B. 20, 1274), or by heating godium< 
(a)*naphthol with liquid CO^ at 130'"i(^hmitt 
%, Burkard, B. 20, 2000). Sl^iato grouf a of 
needlsB (from alcoh^il). FoCly coloura it» solu- 
tion blue. PCI, forms C„II«(OlH)Cl2).CCl, 
[116°], whence moist air forma • 
C,aHJO.PO(OH)2).CO..H, vfhilo alcohol yields* 
C,oH,(O.P(OEt),).C02H XC3°] (WollTcnstein, B. 
21, 1186).-NaA' ,0aq.— NaV-— JIH^A'.—PhA'. 
[96°]. . , 

Acetyl derivative C,oHj^OAc).CO.JH. 

[168°]. I 

Methyl ether MeA'. [78°]. Converted i 
by hydroxylamine into C,uHa(011).CO.NH(OIl) 
[174°]. • • • 

Ethyl ether l&iih!, [49°]. 

PhenyJ, ether PhA'. [90°]. 

Methyl derivative of the anMide 
0,oH«{OMe).CONHPh. [2A8°]. Made ffom 
methyl (a)-naplithol, phenyl cyanate, and AlCl, 
(Leuchart a. Schmitt, B. 20, 2310). Prismg. 

(/3)-Oxy.(a)-naphthoic acid 
0 ,oH 6(OH)(C02H)[2;1]. [157°T. Formed, in 

like manner, from (i)-naphthoi (S. a. B. ; cfj^ 
Kauffman!?, B. 15, 804). Slender needles, de* 
composing at 125° when slowly heated. Com- 
pletely decomposed by boiling water into CO, 
and (jS)-naphthol. FeCl, gives a blue colour, 
PCI, yields C,oU«(OPOClJCOCl [38°], whence 
moist air forms C,oH,(OPO(OH),).CO,H [15C°], 
while dilute alcohol induces 
C,„H,(OPO(OEt).,).CCga [U3°] (Ilabe, B. 22, 
392).— NH4A': yellow needles, m. sol. cold 

Methyl etj^er MeA'. [7G®]. Converted 
by hydroxylamine into amorphous 
0,A(0H).C0.NH(0H) [178i (Jeaurenaud, B. 

22, 1277). 

Ethyl ether [55°]. 

Methyl derivative of the amide 
0,.H*(OMe).CONH2. [180°]. Form from 

methyl ^)-naphthol,^lCl;„ and CICONII, (Gat- 
termann. A, 244, 75). Crystals (from alcohol). 

Ethyl derivative of the amide 
0,A(OEt).CONHr [161®]. Plates (from al- 
00 ^ 1 ). • 

Methyl derivative of the anilide 
0„H,(OMe).CONHPh. [169®]. Made from 
methyl (i8)-naphthol ar^ phenyl oyanate in 
presence of AlGl, (L. a. S.). Needles. 

(M-Oxy-naphthoio acid • 

^0,A(<5H)C0,H[?2:£^]. [216®]. Formed in small 
quantityfromsodium (3)-naphtholand C0,at290® 
(Schmitt a. Burkard, B. 20, 2702). Plates, v. 
Bol. alcohol. Very stable. P’eCl, colours its so- 
Intion blue. Its methyl ether does not react with 
hyftozylamine. 

Pan-Ozy-napbthoio acid 
0,oH,(OH)00,H[l:i;]. [169®]. Made by heating 
its internal anhydride for a long time with 
dilate KOHA^ (Ekstrand, B. 19, 1188; J. pr. 
[9] 278). ^mall needles (from ether), ▼. sol. 

Solntions of its salts are colours violet 

FeQlr— CaA'iS]^ : decomposed on boiling. 


[108®]. Mode from amido-(o)-naphthoio acid by 
the diazo- reaction. Needles (from alcohol), or 
table# (from ether), ins^l. coldequoous alkalis. 

(a)-Oxy-naphthoic acid 
C,„H..(OH)tf;0,H [1:4?]. 

Ethyl derivative 0,oHa(OEt)CO,H. 
[214°]. Formed by the •action ^ alcoholic 
potash 0 ^ the amide C,(^I„(f)Et)CuNH, [244°], 
which is made from C,„Il;OEt and CIOONH, in 
presence of ^ICla (Gattermann, B. 23, llf8; A. 
244,73). Needles, m. sol. alcohol.— NaA'Saqt 
plates. — OaA '2 Baq : needles, si. sol. water. • 
m Methyl derivative C,oHa(OMe).CO^ 
[232°]. Formed, in like manneiT from 
C,„tP^(OMn).g!ONHj [234°] which is prepared 
from Cj„Il,OMe. 

(o)-Oxy-(o) -naphthoic acid. [234°-237J]. 
Formed by fusing (o)-su]pho-{a)-naphthoio acid 
[2:‘.5°J with potash (BfiAtershall, A. 168, 114). 
Needles ''.Jfbm watcr)jjV. sal. alci)ho|. Ji^eouia 
solutioi?s of its salts blacken on bailing. FeOl, 
.gives a dirty riolet pp. 

^ (a)-Oxy-(/3)-uaphihoic acid. [213°]. Mado^i 
by potash-fusion frofh6iilpho-(i8)-naphtyo'R adid. 
Necdlfti (from boiling water). Its salts aretun- 
stable. FcCl, gives a dirty red pp. • 

(j9)-Oxy-(a)-napi)thoic acid. [24T*> Made 
by potash-fusion from the sulpho-naphthoic acid 
[218°-222°] (Stumpf, A. 188, 6). Maas of 
needles (fif>m water). FcCIahas no effect in the 
cold, but gives a brown pp. on warming. 

(j8)-Oxy'(a)-naphtholo acid. [187°]. Made 
by potash-fusion from sulpho-n^hthoio acid 
[182°-185°] (Stumpf). Branch irig1ie^le.^ffrom 
w^er). Gives a chocolate colour with FeCl,, 
Yields (i9)-naphthol on distilling with lime, 
j[i8).OXY-NAPHTHOIC ALDEHYDE 
. C,JI„(OH)CHO. • Aldehyilo naphthol, [76°]. 
Formed from (j3)-naphthol, chloroform, and aque- 
ous NaOH (Kauffraann, B, 16, 805; 16, 683), 
Prisms (from alcohol), almost insol. water. 
Fed, colours its solution brown. Reduces warm 
ammoniacal AgNO,, forming n mirror. With 
Ac^O and NaOAc it forms C,„U^(()Ac).CH(OAo), 
[124®]. ^'ields, on oxidiitien, oxj^-naphthoio 
acid [160®].-O„H«(ONa).CIIO ; yellow plates. 

(a)0XY.(a).NAPHTH0PHENA2INE 
C„H,„N,0 i.e, 0,H,:N.,:0„H,OH [1:3:1]. Formed 
hy hiating (a)-ami(lo- or diethyhimido* (a)- 
naphtiioii4ienazin#with IlCiAq for 5 hours 
at 180%(Fischer a. Ilcpif B, 23, 845 ; Bjgker, 
B. 23, 3805). Reddish-yellow needles (from 
alcohol). Th^ hydroebj^oride forms red prisms 
with green lustre. 

• 0Xy-(i8)-NAPHTH«lUIH0LINK 0,ANO. 
Formed oy fusing (i8)-naphthoquinolin8 sul- 
phoni# acid i|Mth pptash (Oentil,* B. 18, 202), 
Doet not mel^olow 250®. 

^ (£^.0XY-(a)-NAPH3?HuftDlN0KEv.JTyaLoiii, 
(j3)-Oxy.(a)-nsnnt,hoqmiione 0„iJ,(0H)0,.* 
Naphthalic acid, [190®]. Formed by beating, 
amido- or oxy- naphthoquincmimidew oximidch 
naphthol widi HClAq or alkalis (Martins 
Griesfl, A, 134, 377 ;.Graebe a. Lndwig, i, 15C 
821; B. 4, 970; Merz a. Diehl, B, 11, 1814; 
Kehrmann, B. 23, 2458).^ Formed also in Hka 
manner from phenyl-amido-f«|||paphtbogninoaa 
end from phenyl-amido-oSpnaphtbdqninoas 
(Baltzer, B. 14, 1900; Zinoken B. 14n P.496 s 
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Hermann JocobsoDi A, 211, 80). Yg||Iow 
noodles, v. si. sol. cold water. May be sublimed. 

Beactions,’--!. Beduced by tin and HCl to 
tri-oxy-naphtbalene.— 2.f The^^Na salt heated 
with o-i^henylm^-diaviine forms {a)-napntho* 
eurhodol (Kehrmann, B. 23, 2453).— 3. Benzoic 
aldehyde forms OHPh(C,oH,(OH)0,), [211°- 
214°] (Zinoke, B. 21, 2203). -4. PhenyUhydraz- 
ine yields e,oH5(OH)(^N,HPli) [230 ’] which 
forms the salts CaA'j and BaA', lOaq, the 
ethers^MeA' [175°] and EtA' [173°], and the 
acetyl- derivative C,^H„AcN._,Oj, [17bC]. It reacts 
with aldehyde, benzoic aldehyde, and acetone, 
foivnipg [c. 258°], and 

CjjH^uN ^4 [2l5°-250°] respectively (Zii eke 'a. 
Thelen, B. 17, 1812; 21, 2205).— Ag0,„llrt,03 : 
scarlet needles (from hot water). * 

Ethyl ether [127°]. Needles, 

t Iinide V. AMlDO-NAPniHOQUINONB. 

Anilide V. PlIF.NYL-AMIOO-NAPnTHOQOINONE, 

Oxim C,„H,(N0H)(OII)0 [1:2:4]. A’/froso- 
iMphfh^rcstvcln. Ftfiined from ox2^i7.,5phtho- 
quinone and F.ydri^xylamine (Kostanecki, B. 22, 
1343). Needles, decomposing at‘‘180\ Gives 
#with fereous salts a green, and with ferric salts 
a darS-bcown lake. The hydrochloride forms 
yellcw needles. Nitrous acid forms 
*0 pH4(N(^^.Po crystallising in plates (contain- 
ing aq), decomposing at 105°. 

Oxy-(^)-napiithoquiuoneC,on.,(OH)0.,,[2';l:2]. 
Formed by oxidising its oxim wiUi FeCi,. Eed- 
dish-brown, amorphous pp., v. sol. alcohol. 

Oxun 0,oH5(OH)(Non)0 [2':1:2]. [235°], 
Formed from (2,2')-di-oxy-naphthalene and ni- 
trous acid (flausius, B. 23, 621). Brownish- 
yelloVnedtiles.' 

Di-oxy-naphtboqninoneO,oH.,(OH).,0.. Naph- 
ihazarin. Formed by heating di*nitro-naph- , 
tbalene [214°] with zinc and^HBO, at 200° | 
(Boussin; De Aguiar a, Bacyor, B. 4, 251, 438; : 
Liebermann, B. 3, 905 ; A. 102, 330). Be ldish- | 
brown needles witli green lustre, v. si. sol. boiling I 
water, v. sol, alcohol. Its alkaline solution is 
blue. Its solution in II.SO, is crimson. Baryta- 
and lime- waters give violet-blue jips. 

laomerido v. Oxt-juolone, p. 101. 

Di-oxy-iaphthtfquinone 

Formed by heating oxy-amido-naphthoquinone 
with HGlAq at|176° (Merz a. Diehl, B, 11, 1322). 
Beddish-brown needles (from alcohol). Its alka- 
line Solution is brownish-violet. Dyo.s violet 
with alumina mordafif^hnd dfti'k-blue'vith iron- 
mord*mts. Dyes silk Vrownish -violet whh mc- 
tallio lustre. It forms a cryntallino di-acetyl 
derivative.— BaA". — PbAJ'. — Ag^A^^ : greenish- 
bine pp. 

Tri-oxy-naphthoqnindhe, A black by-product 
in preparing naphthazarin (Aguiar, B, 4, 439). 

BeferencesT-Bnoiio- and* Cul^o- oxi^-n^ph- 

THOQDINONE. ^ 

OXY - NAPHTH0airSN3;jrB SULPHOWICt 
AOID C,o2i^(OH)O.^SO,H. Formed by the action 
of alkalis theaoidO,oH4'(OH)(SOJI)(»S(5jI), 
got by dissolving ^ichloro-naphthoquinone in 
aqueous KliSOg (Graebe,il. 149, (^ied 
at 140°) : orange cryst^s. * • 

Beferencee. BaoMo- and Chlcbo- oxy-naph- 

YHOQDXNONB srfl.PHONIC ACID. 

r/3).OXY.o-KAPHTHOYL.BEKZOIO ACID 
OiA(OH}.CO.C..H 4.CO,H. Phcnyl-oxy’fuiphr 
fhoyl-ketoAe-o-carboxylic acid* Cil56°]. Pre- 


1 pared by oxidising an alkaline solutidn of {$$)• 
dioxy-dinaphthyl with KMnO, (Walder, B* 16, 
299). Silky prisms. Sol. alcohol, ether, and 
aoetio.aoid, nearly insol. water. 

0 Bead ions. -1. On fusion, with KOH it gives 
(^)-napbtkol andphthalicaoid.— 2. Heated with 
HI it is reduced to (j8)-oxy-«-naphthyl-o-toluio 
acid (C,oH,(OH).CH,.C,H,. 002H).-3. Heated 
with ZhG£.^ to 220° it yields a substance 
which* forms cif/ourless crystals [146°], easily 
soluble in alcohol. — 4. Hea4ad with resorcin it 
gives a red colouring-matter, and with dimethyl- 
^aniline and ZnCl^ a green. 

Salts. — A'Na: wliite crystalline powder, si. 
sol. cold water and alcohol. — A'Ag: insoluble 
pp.~A'.^Ba 2aq': slightly soluble white pp. 

Metk^yl A'Me : »[199°] ; prisms. 

Ethyl ether k'Bi: [206°]; needles. 

Acetyl derivative C,gH|,03(OAc). [170°]. 

DI-(a)-OXY-DINAPHTHYL 
C,oHg(OH).C,„H,(OH). Dinqphthol [300°]. 
J^’ormed by addihg'FeCls to a cone, solution of 
j (a)-naphthol (Dianin, B. 6, 1252 ; 7, 125, 487 ; 
;| Julius, Chetn. Jnd. 10,97). Silvery pAates (from 
alcoJ^al), insol. water. Its alcoholic solution is 
coloured red by FeCk.,. 

Benzoi/l derivative C^„H,.,(OBz).^. [253°]. 

Di-methyl ether G,oH„(OMe),. [251°]. 

Di-ethyl C.^„ri,;j(OEt)2. [211°]. Pearly 
plates (Ostermayer a. llosenhek, B. 17, 2453). 
j * Di-(j8)-oxy-(ao).dinaphrhyl. [218° cor.]. V.D. 

9*62 (obs.). Prepared by oxidation Si an etho- 
I real solution of (/3)-naphthol with FeGl^, the 
yield being 60 p.o, of tlie theoretical amount 
(Dianin ; Walder, B. 15, 2166). Needles or 
plates. Gives with FeGl, a greenish colour, 
becoming red on heating. On heating with 
ZnCl.^ it gives (8)-dinaphthylene oxide. HBO4 
forms C.uH,„(OII).(S 03 H)jj, whence BaA"6aq; 
C._,„H,(OH),.(S03H)4 is also formed. ZnGl, and 
NII3 at 330° form C.^Jli^N [157°], which forms a 
picrate [217°] and an acetyl der^ative [144°]. — 
Picrate C,„H,,0,2G,H,(NO.,),OH. [174°]. White 
crystals, sol. alcpliol. 

Benzoyl derivative C.ioHijj(OH)(OBz). 
[204°]. 

Di-henzoyl derivative C2oH,2(OBz)». 
[160°]. 

Di-methyl ether G2on,.^(OMe)2. [190°]. 

Di-ethyl ether Oj„H,.2(OBt)2. [90°]. 

Di-oxy-dinapbtbyl. [195°]. A product of 
the action of melted potash on (j3) -naphthoic 
aldehyde (Kauftmann, B. 16, 807)» Silky needles 
(from alcohol). 

Tetra-oxy-dinaphthyl 0.joH,o(OH),. ‘ Di- 

naphthyl dihydroquinoke.* [178°]. Formed by 
reduction of the quinone O.^uHjoO, (Stenhouse a. 
GvovoO, G. J. 33, 416), and by the action of tin 
and HCl on (/8) -naphthoquinone (Korn, B. 17, 
3024). Colourless needles, darkening by oxida- 
ition in air, insol. water, v. sol. HOAo. The 
quinone G^oHmO^ is oxidised in alkaline solution 
by the air to [4:3:2:1] 0,oH40a(OH).0„HA(OH) 
[1:4:3:2] [215°-250°]. 

Acetyl derivative 02„H,n(0Ac)4. [166°]. 

a.OXY.(a)-NAPHTHYL-ACfiTlC ACID 
O.SiAi t.e. C,„H,.CH(0H).C02H.^ (a) -Naphthyl-- 
qh/coUic acid. [93°]. Formed bvTreduoing (a)- 
.naphthyl-glyoxylic acid with sodium-amalgam 
(Boessneck, B. 16, 640). Formed also by sapo- 
nifying its nitrile (Brandis, B. 23, 2158), and 
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from (a)>naphthyl fiethyl ketone by saceessive 
treatment with bromine and potash (Sohweizer, 
B. 24, 649). Rosettes of needles (from water), 
fields (a)-naphthoio aldehyde on oxidation with 


dilute HNO*.— BaAV— AgA' 
Methyl ether MeA.\ [79^]. 


,ent pp. 
Needles. 


Nitrile 0,oH,.CH(OH).CN. Formed from 
(aj-naphthoio aldehyde, KCy, and cold giClAq. 
Oil, V, sol. alcohol. _ * * 

o-Oxy-(jB)-naphtM-acetic awd. (S.) ; 

[o. 176®] (0. a. T.). Prepared in the same way 
as its isomeride (Claus a. Tersteegc^j, J. pr. [2] 
42, 618 ; Sohweizer, B. 24, 647). Small needless| 
(from water). Reduced by BLIAq to 0,oH,CH2C02H 
To. 142®]. • 

Methyl ether MeM. [7B®].* Needles. 
Ethyl ether [87®]. Needlfs. 

Acetyl derivative C,oH,.CHfOAc).C02H. 
[160®]. 

Amide 0 .oH,.CH(OH).CONH 2. [228®]. 
Oxy-di-naphthyl-acetic acid i,e. 

(0 ,oH,) 2C(OII).C02H. Yellowish-green tablesf 
decomposing about 100®. 

AnhySride Formed by heating 

(a)«naphthol with oxalic aci^ndllaSO^ (Hoe#ig, 
Af. 1, 251). Palo-red plates, si. sol. chloroform. 

(/3 )-oxy-naphthyl.aceylic Acid 

C,oH,(OH).CH:CH.COaH. [170 ']. Formed by 
heating its anhydride with aquaous potash at 
170®. Crystalline ponder, sol. alcohol. , 

Anhydride 0|ono<^Q^^‘co’ 
coumarin. [118°]. Prepared by heating (3)- 
oxy-naphthoio aldehyde (2 pts.) with ACjO (10 
pta.) and NaOAo (2 pts.) at 180® (Kaullmann, B. 
16, 685). Needles, v. sol. alcohol, si. sol. hot 
water. 

An isomeride of this anhydride [141®] is got 
by heating (3)-naphtliol with malic acid and 
H-SO4 (Pcchmann a. Welsh, B. 17, 1651), 

OXY-DINAPHTHYLAMINE v. Imno-ni- 

KAPHTHYL OXIDE* 

Tri-oxy-(/3)-naphthylaxnine 
0 |oH 4(OH),(NH.,)[1:3:4:2]. Formed from nitro- 
oiy-quinoue, MnClj, and HCl (Kehrmann a. 
Weiohardt, J. pr. [2] 40, 181). Brownish-violet 
needlea.-~B'HCl: monooRnic prisms. 
Tetik^’acetyl derivative. [146®], 
(3)-0XY-NAPHlSYL-CE0T0NI0 ACID. 

[162°]. Formed 

by the action of H3SO4 on a mixture of acoto* 
acetic ether mid (3)-naphthol (Pechraann a. 
Cohen, B. 17, 2190). Needles, sol. alcohol. Its 
solution in H-SO4 exhibils green fluorescence. 

DI-OXY.NAPHTHYIENE-DIAMINE 
0„H4(0H),(NHJj[l:3:2:4]. Formed by the ac- 
tion of SnOl, and HCl on the oxira of oxy- 
amido-naphthoquinone (Kehrmann a.Weiohardt, 
J, pr, [2] 40, 186). Its alkaline solutions become 
crimson on oxidation, and then blue on boiling. 

— ^B'HOl : white needles. 

CBI-OXY-TEI-KAPHTHYL-ETHAIfE 
aoH«(OH).OH2.CH(0,„Ha.OH),. Formed from 
di-ohloro-di-ethyl oxide and (a)-naphthol (Wis- 
licenus, A, 248, 166).. White amorphous powder, 

insol. water, gol. alcohol. * 

(a)-OXy-NAPHTHYL ETHYL KETOKS 
q,J^(OEg.CO.O,H,. [Sl*]. Formed by heating 
(aVnaphtnol with propionic acid and ZnOl* at 
178®. Pale-yellow nlates ffrom 


Phenyl hydratide fl28®]. 

Methyl ether [68®]. Formed from pro- 
pionyl chloride, 0,oH,OMe, and Aid, (Gatter- 
maniL B. 23, I209).» Prisms (from ether). 
Yields an oxim C,oH,(OMe).C(NOH).Cm, [172®]. 

OXY-KAPHTHYL METHYL XETOKE 
[l:3]0„H,fDH).CO.CH,. ‘ Ketonaphthol » [168°]. 
Formed by the rapid distillation of phenyl-aceto- 
isocrotonio acid (Er(lma^.,i«264,19f). Crystals 
(from dilhte alcohol). 

Acetyl derivative C,4H„0,. [10S|^. 

Oxim GfjHnNO,. [174®]. 

Oxy-naphthyl methyl ketone [103®]. Fon^d 
by heating (a)-naphthol with HOAo and £nul, 
(Witt, 21, 321). Pale-green six-sided prisms 
(from benzene). Its alkaline salts are yellow. 
Alcoholic NE, at 2C0® forms 
C,oH«(OH).C(NH,).CH 3. [203®]. 

Oxim C,oH,(OH).C(NOn).CH,. [170®]. ^ 

(o) -Oxy-naphthyl methyl ketone. Probably 
identical with the prcceLtiii" isomeride. Me t hyl 
ether #i;|n4(OMe).C©.CH,. [72®].. (hbove 360®), 
Formed from p,oH,(OMe), AcCl, and AlCl, (Gafc- 
ptermann, B. 23, 1208). Six-sided tables. 

• Ethyl ether Q,„H«(OMe)Ao. [79°V ' ® 

(3]^0xy-naphthyl methyl ketone, ^Methyl 
ether C,on,{OMe).CO.CHa. [68®]. Formed^ 
from 0,<,H,OMe, AcCl, and AlCl, (Gi^ Slender 
needles. 

Ethyl ether. [03®]. Compact tables, 

OXY- (^-NAPHTHYL-METHYL - FYBAZOLE 

0,.H„N.Oi.«. C,A-N<N— CMe- C«- 
Formed by heating (a) -naphthyl-hydrazine with 
acetoacetio ether at 130® (Knornf i'^170 661). 
Yields a methyl derivative [129°]. (o)^aplfthyl- 
hifirazine and thio-ncetoacetio ether form 
C24H„N40 [220°] (Sprague, 0. J. 69, 343). 

^)xy- (j8) -naphihyl-mfithy 1 -pyr azole. [190®], 
Formed m the same way. Yields a methyl de- 
rivative [129®]. 

(a)-OXY.NAPHTHyL PEOPYL KETOHE 
0,„H,(OH).CO.C,H,. [78®]. Formed by heat- 
ing butyric acid with (a).naphtliol ana ZnCl, 
(Goldzweig, J. pr. [2] 43, 97). Silky needles 
(from ether), m. sol. hot water. 

DI - OiY - DI- (a) -NAPHTHYL .tYBAZINB 
HEXAHYDEIDE 

P75»]. 

Formed boilin jy;he ac^tri derivative of onloro* 
(a)-naphtnylamine with ^oholio potash ^be- 
nius, J:pr. [2] 40, 437). Formed also bylleat- 
ing (a) -naphtlsylamido -acetic acid with at 
200® (Bischoll, B. 22. 7807 ; 23, 2003). Plates 
(irom HOAo), insol. al^lis. 

Di-oxy-di-(3)-naphthyl-pyrazinehexahydrids 
[abovt%360®]. Formed by heatingi(3)-naphthyl- 
amiio-acetio^id it 220® in hydrogen, and by 
[the action of ohjoro-ace'rfb ether on the naph* 
fealiae of (3)-nai5lithylamido-acetio wid (Bis» 
chofl). Plates, sm. aniline. Convertea by boil- 
ing alcoholic potash into . • 

Di.0XY-DI-(8)-HAP»rHTO tVLPHlSX 

S(0,oH,.OH),. Naphthol sulphide, [216°]. 
Formed, together with the di- and^- sulphides, 
by the action of sulphur at 180® m presence of 
PbO, or of SXI4 in benzene, nflon (3)-ZLaphthol 
(Tassinari, G. 17,94 ; Onufrovitoh, 21, 8669; 
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benzene, m. sol. hot alcohol. Yields di ox$ >di- 
naphthyl on heating with powdered copper. 
NHjAq forms, on heating, (i8)-naphthylamin6. 
Alooholio and-,, amihcniacaif AgNO- .forms 
• [164°].— Nj^A!' 6aq“ : needles. 
Acetyl derivative [164°]. 

Beneoyl derivative [208°]. PUtes. : 
Ethyl ether SCUH,*2(OEt)y [180°]. Yields 
n di-m^p-'d&riyatire [^86°]. 

Dl-6xy-di-(j8) -naphthyl disulphide 
S*(Ofi?IiOH)2^ [169°] .' Formed as above. Thin 
yellow needles, sol.' benzene. . liljlds di-oxy- 
di^apHlh^rl on heating with Cu at 240°. 

J>i^a' 6 etyl i derivative SoC-uH.aiOAo)-. 
[o. 140°J.< Yellowish eryatalline mass. . ** 

Di-bemoyl derivative [187°]. Prhms. 
Di-cthyt ether [168*6°]. Needles. 
Di-oxy-di.naphthyl disulphide S2(C,„H,OH).,. 
pi0°]. Formed by heating (3)-naplithol with 
NaOHAq and S (Lan^c, J?. 21, 2C0). Needles, 
insol. ^ater, v. sol. ^OAc. It is aet^mpanied 
by the prec&dmg isomeridtf [170°]. 

Di.oxy.di-(j8) -naphthyl trisulphide 
S,(0,ftH,QH)2. Formed as above (Onufrovitch).i' 
^^owdtf:. Yields a dibenzoy^ derivative [194°].* 
r-OXY.(a)-irAPHTHYL-THIO.UIlEA , 

, ^1 ANH.0S.NH(0H). [116°]. Formed* from 
fa)-naph*>yl thiocarbimide and hydroxylamino 
(Tiemann, B. 22, 1939 ; Voltmer, B. 24, 382). 
Pearly plates (from alcohol), insol. water. Hot 
alcohol converts it into (a)-naphthyl-9yanamido. 


Benzyl ether 


[133°]. 

amine. 


■ C,oH,NH.CS.Nfl(OCH2Ph). 
Formed by using benzyl-hydroxyl- 

(iSjpOXy..: NAPHTHYL-o-TOLiriC ACID 
0„Hsr0H)-CH2- C.H,.C02H. [201°]. Formed 
by reduction of oxy-naphthoyl -benzoic acid ‘by 
heating with HI and P to 200° (Walder, B. 16, 
304). Small colourless prisim*. Nearly iiiiiol. 
water, si. sol. alcohol and ether. — A'Ag ; floccu- 
lent pp. 

OXT-NITRO- V. Nitho-oxt-. 

DI-OXY-OCTANE ue, 

CPrH(OH).CPrH(OU). Mol. w. 146. [61-6°]. 
(228°!.,. Formed by the action of alcoholic 
potash oh isobu^ric aldehyde (Fossek, M. 4, 
664'; 11,\2R)7).'. Monoclinic tables, v.*Vjo 1. alco- 
hol. Combines with CaCl^. Yields isobutyric 
and oxalic aci4^.s on oxidation by HNO3. Boiling 
diKit6 H2SO^ foVins a (j3)-piuacoiin 
(162?). ; Cone. : HjSO^ in the cold forms an 
(a)-pinacolin CgHj.fife (122"^' smelYing like 
C8m]^or.,r , * 

‘ Acetyl derivative (235°). 

Di-oxy-ootane CaH,2(OH)2. Octylene glycol, 
(236°-240°). S.G. ^ ^*932. Obtained from 

octylene bromide by successive treatment with 
AguAo and splid EOH (De Clermont, G, 22. 69, 
80).. Oil, sol. alcohol. ^ % 

VAcetyl der*uaaiv^C,I^^(OAc)a. (246°- 

DUxJ-ootane CAtpEf(OH).OMeEt(OH). 
Methyl^ethyl'pinacme. [0. 28°]. (200°-206°). 
A pr^not of the action of Bodium-amalgan^ on 
methyl ethyl ketone (Lavrinovitchf A.186, 124). 
Crystalline mass, m. sdl. water. 

Tri-oxy-octane • 

0MePr(0H).Cfil2.CH(0H).CH20H. ( 210 ° at 
:80 mm.). Formed by the action of HOCl fol- 
hy KOH upon methyl-allyl-propyl-oar- 
(Ifefbnnatzky, /.pr. [2] 40, 412). Thick 


liquid, T. sol. water and alcohol, si. sol. alcohol 
Yields a liquid tri-acetyl derivative. 

Totra-oxy-ootane C(,H„(OH), i.e. 
CH.,(0H).0Me^(OH).CH2.0H2.CMe(0H).CH20H. 
[154°]. l?*ormed’ by the action of water oa 
the -li4\nd OgHnO* (170°-180° at* 126 mm.) 
which is produced by the action' of potash on 
^«H,^G]C)(0H), a body formed by the addition of 
oxygpn and HOCl to0H2:CMe.CBL.CH..CMe;0H, 
(Przybytek, B. sfe, 3242). 

DI-OXY-OCTENOIC LACTONE 

|rCH.:CH.Cli..C(OH)<g^;gHMe_ 

the action of cone. HjSQ. on (O-HJ.CfOHl.COH 
[48°J (Bulitsqb, , pr. [2], 30, 94). Yell^ 
syrup, ^yields amorphous. Ba(C8H,304)2. 

OXY-OCTINpIC ACID CJIj.Pg i.e. . * * 
^(C;iH 5 ).i(OH).c 62 H. * Diallyloxalic acid,* [48°], 
Formed by saponifying its ether, which is made 
by the action of zinc and ally! iodide on oxalic 
ether (Saytzeff; A\ 185, 183 ; Schatzky, J. or. 
[2] 34, 485; Bl. [2] 45, 183). Needles, m. sol. 
water, v. sol. alcohol and ether.— ^aA' 2aq. — 
LiA<.>:q.— BaAV-CaA'2 2aq.— ZnA'., lUq. S. (of 
Znk'.,) *28 at 22°.- €dA>q.-PbA'2 2aq.-CaA'2: 
minute green needles. 

Ethyl ether EtA'. (213*6° cor.). S.G. S 
*9873 ; *9718. ® 

Methyl derivative C(C3H3)2(OMe)0O3H. 

• Yields the salts BaA'^ 2aq.-^PbA'.. 6 ’, aq.— CuA' aq 
and the ether EtA' (21{)°). ‘SfG.' *2° *9607. 
fi 0 = 1*4666. Eqo *= 89*52 (Barataeff, J, pr, [2] 
35, 1). 

Heptio acid [151°], obtained by the action 
of bromine and potash on isobntyl-acctoacotic 
ether (Demar^ay, A. Ch. [5] 20, 472), is perhaps 
an oxyoctinoic acid. It yields CaA'* 6aq, crys- 
tallising in needles. 

a-OXY-OCTOIC ACID C,H,„0, i.s. 
CPr3(0n).C0,H. [73°] (K. a. S.); [81°] (R.l. 

Formed by the action of zinc awd propyl iodide 
on oxalic ether (Rafalsky, B. J4, 2068; Bn, 
1, 527). Forpied also by heating butyroi’n 
with cone. KOHAq (Klinger a. fc-ehraitz, B. 24, 
1273). Needles.-- KA'.—BaA',,: scales. 

Ethyl ether EtM. (209° cor.). Oil, 
o-Oxy-octoic acid CPr.,(OH).C0.3H., [111°]. 
Formed from its ether, ivhich is made from 
oxalic acid, isopropyl iodide, and zinc (Markow- 
nikoif, Z, [2] 6, 616). Needles (from water), 
volatile with steam. - BaA'j, 3aq; small efflo- 
rescent needles. • 

Ethyl ether EiM, (203° cor.). Oil 
a-Oxy-octoio acid 

CH2Pr.GH,.CH.,.CII(OH).COjH. [69*6°]. Formed 
from oenautliol and HCy, followed by boiling 
HClA(i,(Erlenmeyer a. Sigel, B. 7, 697, 1108; A. 
177, 102). Plates, V. si. sol water. Split up by 
HClAq at 120° into oenanthol and formic oeiX 
-AgA'. .. , 

Ethyl ether EtA'.. (236°) at 716 mra. 
Amide [160°]. • Satiny plates. - - 

Nitrile PgH„:cfl(OH).CN. S.G.U *006. 
Formed from bunanthol and anhydrous HOy in 
the cold. Liquid, si sol. water. • • . 

«-Oxy-octoic acid ‘ OMe,.6H,.qMe(Op).CO,H. 
[107°]. A product of the oxidatiod of * isodibu- 
tylene » with KMUO4 (Butleroff, J* IS^i 190 ; ^ 
0, J, 42, 086; Bl. [2]* 88,: 564). Needles of 
prisms, V. soL^^ot"water,—AgA'; needles. 
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Wxy.ootoi« ^Id CH,.OH(OH).CEtj.COaHl 
Formed by reducing di*0{hyl-aoetoacotio ether 
♦rith sodium-amalgam and water (Schnapp, A, 
801, 62). Hygroscopic syrup, v. sol. alcohol, m. 
sol. water. DecAnposed on distillation itfto 
aldehyde and di.ethyl-acetio acid.— NaA'j6aq.— 
OuOgHifO,. — AgA'i.flocculent pp. 

13.0xy.octoic acid CH,.CH(OH).CMe5r.CO,H. 
Formed by reducing methyl-m-opyl-ilcetoacetic 
ether (Jones, .4. 226, 288). Split up on cTistilla- 
tion into ’ aldehyA and methyl-propyl-aeetio 
acid.— ZnA'g*. crusts. , 

i8.0xy.octoio acid CjPrH(OH).CMc,.CO,li 
[108°]. Formed by reducing isobutyryl-isobutyrio 
ether (Wohlbriick, B. f20, 2334 : Hantzsch, A» 
249, 64). Prisms, v. sol. etlfor.— BaA' 3aq. 

y-Oxy-octoic acid CEt4(0H).CH.^.(7HyC0«H. 
Formed from succinyl ohlorid^ and ZnEt, 
(Wischin, A. 143, 262).— OaA'jicaq.—BaAV 
Lactone (228°-233°) (Einmert, 

B. 15, 1852). Oil, V. sol. alcohol and ether. 

7-Oxy-ootoic acid • 

OH,.CH(OH).CMeH.CEtH.CO.;H. Formed by 
reducing %cetyl-hexoic acid (Young, <7.^. 43^ 
177 ; A. 216, 43). — Ba^d'^r^amorphous. • 

Lactone ChH.A. (2^7"). 

7-Oxy-ootoio acid. Lactone OhHuOj. 
(134° at 36 mm.). A product of the action of 
iodoform or iodine on NaOCH^lr (GorboiT, J.pr, 
(2] 41, 236, 261). Kquid. ^ 

Oxy-oatoio acid [92°]. A product of the 
action of alcoholic potash on isobutyric alde- 
hyde (Fossek, M, 4, 670). Crystals.— CaA', : sol. 
water. 

Di-ozy-ootoic acid 

OHMe(OH).C(OH.^r)(OH).CO,H. A product of 
the action of alcoholic potash on bromo-iso- 
butyl-Bcetoacetio ether (Demarpay, 0. R. 86, 
1135). Liquid, m. sol. water.- BaA'j: noodles. 

— CaA^2* 

Di-ozy.ootoio acid 

(0HMe(0]^.CII.j2CH.C02H. Formed by boiling 
barium di-oxy-di-propyl malonato with water 
(Hjelt, A, 216, 70). Anhydride 0BH,40a. 
Liquid, v. e. sol. water. 

Tri-oxy-ootoic acid. Lactone 

OH,.(JP(OH).OH,.C(OTI)<^q^'^®. Formed 

by the action of HjSO, on a-oxy-octoio acid 
[47°] (Bulitsch, J. pr. [2J 39, 8i)). Syrup, sol. 
alcohol.— Ba(C8H,i04)2. 

Tetra-ozy-octoic acid i.e. 

(0Ja^(OH).Ctf(OH).CIl.)2CH.CO2lI. Formed by 
boiling tetra-oxy-di-pi'opyl-inalonio acid with 
baryta- water (H.). licadily changes to the oily 
anhydride C„H,46.,. 

Penta-oxy-ootoic' acid. 
(0H2(0H).CH(0H).CHj2C(0H).C02n. * 
Lactone: OgH^O,. Formed by heating o-oxy- 
ootbio (*?diallyl-oxalio ’) acid with nitric acid on 
a watdt-bath’(Bulitsch,jr. jpr. [2] 39,65). YcUo^ 
liqoidy.v. soh watqr and alcohol, insol. ether. 

• Bbomo- and Di-oblobo- oxt- 

ooToiavAbn>.u v ^ 

Dl-OXY-DCmEHE Oja,4(OH)2. Oonylene- 

(225°). 

B.G. Fohhed by' oonylene br<ftnide 

and.^A)0l^6rthSi]Xi,^ Arl80, 29d). OU. 

0Xx-0UB{0A|^B O/gH^O,. An , oily product 
q| tba action of AiSgO oh oibromosteario acid (Burg 
a. OTorbeoh, A* 140, 69). An 


is ftrmed by the action of HjSO. on olelb cold 
(Lieohti a. Suida, B. 16, 8455). 

OXT-OXALACETIC XTHEB. Ethyl derivih 
««aiCO,Kt.CH(aEt),(IO.OO„5t. (166*atI7mm.). 
Formed by the action of eodiam ethylate on • 
mixture oi oxalic ether and CH2(0Et).002Et in 
ether (Wfslicenus a. Scheidt, H. 24, 432). Thick 
liquid, miscible with alcohol and ether. 

o.O:yr.PALMITIC ^CIf> 0,.rf„0r [88®]. 

Formed by boiling o-bromo-palraitic acid with 
alcoholic patash (Hell a. Jordaneff, B. IW, 939). 
Small crystals (from alcohol). 

Acetyl derivative [02*5°]. Scales. • 

• OXYPARACONIC ACID G,np,. A aoic 
formed by boiling calcium chloroitamalate with 
water (Momwski, .7. pr. [2] 11, 450). Thick 
liquid.— CaA'2 2aq : rhombohedra. 

TETRA-OXY-PENTAMETHENYL HYDRJDE 
Formed by the action 

of H(y:^on the Ba^sal^of its carboiyiic a<Fd 
(Hantzsch, B. 20, 2792). Of!.— BaA"3iaq: 

amorphous powder, almost insol. water. 

• Cerboxyllo a*d CH(On)<^f 

Formed from ammonium tri-chloro*dt-oxy- 
hexenoio acid and baryta-water^it 60°. — 
BaA '2^8-9 • bulky pp., insol. water. 
OXY-PENTANE v. Amyl alcouol. 
Di-osy.pentane CH2(CH2.Cn20H),. Mol. w. 
104. (260°). Formed from pentametbylene- 

diamine by HNO2 (Gustavson, J.pr, [2] 39, 642). 
Di-ozy-pentane 

CHMe(OH).CH2-CH2.CH2(OTI). ^24)°)^at 71*8 
mm. S.G.s 1-0003. Formed by reducing aceto- 
^opyl alcohol by sodium-amalgam (Freer a. 
Perkin, C. J. 51, 836; B. 19, 2;>68; Lipp, B, 
22, 2567). Li(j^nd, miscible with water, decom- 
posing at 236°. HBrAq at 100° forms an an- 
hydride (78° at 716 mm.), and finally an.^Br. 
( 201 °). 

Di-oxy-pentane CHEt(OH).CHMe(OH). 
(187-5°). S.G. 2 -9945 ; -9800. Formed from 

the corresponding di-bromo-pentane by succes- 
sive treatment with AgO^ and baryta-water 
(Wagnof a. Saytzeff, A. f79, 306). Formed 

also by heating the oxide with water 

at 100° (Eltokoff, J. R. 1882, 365). yield| o-oxy- 
butyric acid on oxidat^n. 

DLoly-pentffTie OH l/tOH).CH,(OH). ^06°)^ 
S.G. * '999. Formed from the corresponmng di- 
bromo-pent^ie (Flavitzky, B. 10, 230, 83^0 ; A, 
179, 361). Yields ox^-valerio acid on oxidation. 
iPjOj forms valeric gldehyde and methyl iso* 
propyl ketone. 

lii-ox:;^ntane OMo2(QH).OHMe(OH). 
(1^7*). •t?87. Made from the corre- 

sponding di-b^mo-pent«ne (Wtirtz, A, Ch, [SJ 
54,^58). Forj^ Uso by boating methyl-isp* 
prqpenyl-carbin(d w.i4h dilute H2S04fkondakoif, 
J. R. 20, 32). Syrup, with bitter taste. Miseibli 
wi4h water, alcohol, and ewer. Yields ozy-iso* 
butyric .icid on oxidation. Yields methyl-iso- 
propyl ketone wheft heated at 220°. 

Aciftyl derivative G,H„^OAo)^ (abova 
800°). Oil, readily saponifi^. 

Benzoyl derivative [128°]. 

Laminie, soL alcohol and ether (Meyw, 0»B* 6% 
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Si-oxy-pentane • 

CH3 .CH(OH).OHj.CH(OH).OH,. (177®). Formed 
bj reducing metbylene-di-methyl-dikctoue (aoe- 
tyl-acetone) with sodium-amtflgam (Contes, 
A, Ch. [6] 12, 229). Liquid, sol. water. 

Tri-oxy-pentane . 

CHMe(OH).CH,.OH(OH).CH,(OH). '(1S0° at 
27 mm.). S.G. g 1-135 ; 1-120. Got by oxi- 

dising OHa:^.CH2^HMe(OH) with KMnO^. 
The yield is 82 p.c. (Wagner, B, 21, 3351). Syrup 
not Tol%tile with stoam. 

Tri-acetyt derivative C4Ho(Ok<3)j. (270°) 

' at 740 mm. S.G. g 1-120 ; f 1-101. 

Iri^oxy.pentane 

OHEt(OHi.CH(01i).CH3(On). (192° at 63 him.).* 
S.G. 1-0851. Made by oxidising 

CHBt(OH).CH:CH 3 (114°) with KlVfh04 (Wag. 
ner, B. 21, 3340). ^ The yield is 63 p.c. Thick, 
swe^ syrup, miscible with water, alcohol, and 
ether. 

Tri-acetyl derivative. (2G5°),j. S.G. § 
l*f22 ; ^ 1-1&3. Smells liko onions. N 

Tri-oxy.penfane 

CHMo(OH).CMe(OH).CH,(OH). ‘ Pcntenyl gly- 
dSrinJ' ^158° at 24 mm.). Formed from tiglic 
alcohol by* addition of bromine and subsequent 
diptillktion (Lieben a. Zeisel, M. 7, 68). Thick 
l^uid. %vi 

Tri-acetyl derivative. (140° at 18mm.). 

Tetra.oxy-peutane OjIIioO,. [253°]. S. 6 at 
15°. Formed by the action of lime on a solution of 
formic and acetic aldehydes (Tollens a. Wigand, 
.4.265,316). Prisms. Inactive to light. HI and 
P form C5H3l3(OH), [130°j'and C3H,l3(OH) [62°]. 

Tetpi-^c&iiyl derivative. [84°]. 

Fen'ia-oxy-peiLtane 

{CH2(OH).CH(OH)}2CH(On). [102°]. Formett 
by reducing arabinose with sodium-amalgam, 
the liquid being kept neutral with 14S64 
(Kiliani, B. 20, 1233). Prisms or needles, v. e. 
sol. water, v. si. sol. cold alcohol. 

OXY-PENTANE TRICARBOXYLIC ACID 
0,H4(0H).C(C0.,n),.CH.,C0.4H. Formed from 
C^H5 .C(COwH) 2.CH.,CO.H by successive treatment 
with HBr and KOH (Hjelt, B. 10, 1258). 

Anhydride 0„H,oO„. Dicarbocaprolactonic 
acid. [163°].* Triclmio crystals (from \/ater). — 
BaOgHgO,. — ^AgjjCjtHgOa ; pulverulent pp. 

OXY-FENTia^E PHOSPHONIC ACID 
04H,.OH(OH).PO(OH).,. [184°]. Formed from 
isovaleno alaehyde anil PCI3 followed by water 
^fFossek, M. 6, 627 ; 7,SJ0). Monoolinib ^ales. 
YieldsVsovaleric aldehyde on distillation and on 
treatmojttwithKMnO^. PCJ^forms CjGj„Cl.POCl, 
(184°-140° at 22 mm,). Beduced by HI and P 
to isopentane phosphonio acid CaHiaFO, [161°]. 
— BaA" 2aq. — Ba(HA")2.— Ag^A": amorphous pp. 

OXY-PENT4JfE SULPHONIC ACip 4^ 
OjH,o(OH)SOaH. Amyleiie • iset^nic act'd. 
Formed from ohioro amyl alc^ol (aruylene 
cWorhydrin) and Na.SOa (Fklk/7.pr. [2] 2,2^2). 
Deoomposeti on evaporation of its solutioi;* — 
NaA'.--CaAV — CuA'.j[2aq; pale-blue lamitiaj. 

An isomeric acid is formed by the action 
SO* on isoamyl alcohol (Schwarz, B-. 3, 691). — 
BaA',: crystalline. * • 

OXYPEKTM ACID 0*0, Jaq or -0*0,. 
n98°]. Formed from ethyl-acetoacetio ether, 
DTomine, and alcoholic potash (Demarcay, 0. i?. 
88, 289). tostals, m. sol. cold water. Am- 
monia oonTms its ether into a substance [77°]« 


knd its chloride into another |body [2d!t°]. Zn 
and H,S04 yield OgH* [96°]. Oxypentio acid 
is perhaps Afiy hydromuoonioaoid (Gorboff, J.B» 
1887, (h)5; this vol. p. 443). 

‘OXYPENTINOIC ACID 0*0, i.e. 
CH3.C0.6lf:CH.C02H. Aceto-acrylie acid. 
[126°]. Prepared by boiling an aqueous solution 
sodium ^^-bromo-lffivulato for a few minutes, 
neutra)|siifg witl^ Na^CO^, again boiling, neu- 
tralising again, and so on till the solution finally 
remains alkaline after boiling^ Wolft, B. 20,426). 
Glistening plates. V. sol. alcohol and ether, 
l^s sol. cold water aivl chloroform. 

Salts CaA',.— ZnA'j : amorphous. — AgA' : 
1160dl6S* 

OXY-PHEKANTHBAQUH^ONE V. Phenan- 

THIlAQUINcfl^B. 

DI-OXY-P^MfAZINE OjftN.O,. Formed 
by heating di-amido-phenazine with cone. HGlAq 
at 200° (Fischer a. Hepp, B. 23, 843 ; Nietzki 
a. Hasterlik, 24, 1337). Eeddish-yellow needles 
(emtaining ^aq). — ^B'.jH2S042aq. 

Di-acetyl derivative [230°] (F. a. H.); 
;226°]^;rN. a. H.). Pale-yellow tables. “ 
D.'oxytripbenazine 
/NII.C.CO.CrN V 

0*^ I - ^ I yOaS** Quinone hemo* 
:C.CO.C.Nn/ 

fltwrindin. Forcaed by heating di-o-nitro-di- 
phenyl-quinone with alcoh^ic ammonium sul- 
phide at 100°, the product being oxilised by 
exposure to air (Leicester, B. 23, 2794). Bark- 
green crystals, yielding a violet powder. Its 
solution in HOAc exhibits brownish-red fluor- 
escence. 

OXYDIFHENYLS. All these compounds 
yield diphenyl when distilled with zinc-dust. 

p-Oxy-diphenyl C,Hj.C„H4.0H. [166°]. (0. 
307°). Formed by fusing diphenyl sulphonic 
acid with potash (Latschinoff, B. 6, 194; Osten, 
B. 7, 170), by warming diazobenzene chloride 
with phenol, and in small quantitj^in the decom- 
position of diazobenzene chloride by water 
(Hirsoh, B. 23, ^3705). Plates, volatile with 
steam. Yields a mono-nitro- derivative [67°] and 
a di-nitro- derivative [154°]. 

Acetyl derivativ&. [89°]. Plates, y. sol. 
alcohol and ctlier (Kaiser, A. 257, 101). * 
Benzoyl derivative. ”[152°]. Tables. 
An isomeric or identical oxydiphenyl [152°] 
is obtained from p-amido-diphenyl by the diazo- 
reaction (HiibneT-, A. 209, 348). 

oo-Di-oxy-diphenyl OBH4(OiI).OaH4(OH). 
! [99°]. Formed by potash-fusion from diphenyl 
I disulphonio acid (Limprioht, A, 261, 331), and 
[ by dropping fluorene into fused KOH at 400° 
(Hodgkinson a. Matthews, 0, J. 43, 163). Oryi- 
tals (from bonzene-ligroin).^ 

2?p.Di-oxy-diplionyl. [272°]. (above 360°), 
Formed from benzidine by the diazo- reaction 
\(}neBs, J. 1866, 461 ; Hirsch, B. 22, 336), and 
by potash-fusion from diphenyl di-p-sulphonio 
acid (Engelhardt a. Latschinofl, Z. 1871, 261; 
Doebner, B. 9, 130). Got also by distill! ig di- 
Oi-Y-phenyl-benzoic acid with lime (Schmidt a. 
Sch.tltz, A. 207, 834; B. 1^,'490). Obtained 
also fey passing a rapidly altornatipg olectrio 
current through a solution of phenol (Dreohsel, 
Apr. [2]^, 237). Lamiu£e (from alcohol). 
Di-aceUfl derivative [160°]. 

Ethyl eihez [176°] (Hirsoh). 

A 
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[161^. (842°). Formed 
in email quantity by potash-fusion from phenol 
0- and jp- sulphonic acids (Lincke, J. pr. [2] 8, 

43 ; Herzig, B. 13, 2234), and by the action of 
nitrous acid on op-di-amido-diphenyl (Schmidlii 

A, 207, 357 ; B. 12, 497). Yields aed*.acetyl 
derivative [94°]. 

By fusing phenol with potash two more 
di-oxy-diphenyla [123°] and [190°] hev^ been 
obtained (Barth a. Schreder/ 16(h^ 93; 

B. 11, 1336). Theaone melting at 123° yields 
0,2H,(0Me), (310°-320°) and C,jlL0,(S03H)2, 
whence Na.A" 2aq and KA'aq. 

Tri-oxy-diphenyl OJi4(CfH).OuH3(OH)2. Two 
isomeridcs of this formula [180°] and [205°] are 
formed by fusing fluorene sulphonic acid with 
potash at a little above 400° (Hodghinson a. 
Matthews, G, J. 43, 107). Neithee gives any 
colour with FeCl,. The compound [180°] forma 
an acetyl derivative [100°]. 

Tetra-oxy-diphpnyl CBH.,(On),.CJl;,(OH)3. 
Dipyrocatcchin. [81°]. Forfhcd from diphenyl^ 
(o)-disulphonic acid by potash-fusion (Barth, B, 
11, 1330). •Needles. FeClj colours its solution 
green. 

Tetra-oxy-diphenyl C,2H,(,0,,. Dircaorctn, 
[310°]. Formed in small quantity by fusing re- 
Borcin or phenol with NaOII (Barth, B. 12, 503 ; 
Benedikt, M. 1, 35.5; 6, 177; yorzig, M, 11, 
410). Needles (containing 2aq). Gives a blue 
colour wiUi FeCly. f?hthalic anhydride andT 
H.,SO, at 120° form 4aq, which gives 

blue solutions with alkalis. 

Acetyl derivative 0,A(OAc).. [169°]- 

Benzoyl derivative C,.Jl,i(OJ3z)4. [109°]. 
Formed from phloroglucin, BzCl, and NaOH 
(Skraup, M. 10, 721 ; Pukall, D. 20, 1143). 

Ethyl ether G,,n,{OKi),, [114°]. Flates. 

Tetra-oxy-diphenyl CJl3(0II)2.0aH3(0H)2. 
Dihydroqiiinone. [237°]. Formed by fusing 
hydroquinonn with NaOH (Barth, M. 5, COO). 
Plates. Tastes f*veet. FcClj colours it red, and 
then forms diquinhydrone and diquinone 

C H 0 [187° 1 

HeM-oxy-diphenyl C^Hm(^H) 3.C^H2 (OH)s. 
Formed by heating hydrocffirulignono with 
HClAq at 200° (Lieberm%nn, A. 169, 239; B. 9, 
1887). plates, m. sol. \yater. FtiClj gives a 
bluish -grey pp. Iodine yields CjaHsO^, crystal- 
lising in blue needles. 

Tri-methyl ether C,2H,(OMe)3(OH)3. 
Formed from cmrulignone and (Fischer, 

Tetrlb-methyl ether 0,2H,(0Me)^(0H)2. 
nydroccBTulignofie. [190°]. Formed by reduc- 
tion of cmrulignono jLi^erinann, A. 169, 226). 
Monoclinio prisms (from alcohol). FeCl, oxi- 
dises it to coerulignone. Yields „ 

0,2H ,(OMe),(0 Ac )2 [2]^°-225°].-Na20„H, 

KA" 4aq (Ewald, B, 11, 1623). 

llexa-methyl ether C,..H,(OMe)a. [120°]. 

Tetra-ethyl ether C,.,H,(OH)3(OEt^. 
[17^. CJrystals (from alcohol) (Hofmann, B. 

Bexa-acetyl derivative 0,aH4(OAo)e. 


kHOAo, ftnd bromine (Hayduek, B, 9, 929). It 

I yields O^H^BrslOMe). [140°]. 

Beferences,—Di-BRQVLO- and Di-ohlobo-H*XA. 

OXY-DIPHENYL. « , 

(jSf-Hexa-oxy-diphenyl. F(8rmed by fusing 
ellagic acid with potash (Barth a. Goldschmidt, 

B. 12, 124^. Needles, blackening at 250°, and 
melting at a higlier temperature. Its alkaline 
solution is blue, changing fh air to rad. 

(7)-H^a-oxy-diplien|ft. Formed from ellagio 
aoid by fusion with NaOH (B. a. O.), or by 
treatment wi^h sodium-amalgam (Cobenzf M. 1, 
672). Needles, blackening at 230°. Its alkaline 
solution is red, changing in air to green. ^ • 

• (5)-J|exa-oxy-diplieiiyl. Formed bv fusing 
hydroquinone with NaOH (Barth a. bchreder, 
M. 597). Flates, blackening and melting near 
290°. Its alkaline solution is red. 

Acetyl derivative [172°]s‘ Needles. — 
OXY-PHENYL-ACETAMIDINE 0,H,oN?) 
U. CHPh(OH).C(NliHf«Id. [110°]. Formed 
from n^ndelic irnido^etlrtb and al()ph(^ NHf 
(Boyer^. pr. [2] 28, l‘.)l). Necdle» (from ether). 
|— B'HCl. [2M°]. Prisms (from water). 

, Di-acetyl derivative m 

CHrh(OAo).C(NH).]flHAo. [210°] (P^dbr, B. 
23, 2918). • 

OXY-PHENYL-ACETAMIDOXIM , • 

C,H,.CH(OH).C(NHJ(NOH). [159°]T Formed 
from the nitrile of itiandelic aoid and alcoholic 
hydroxylamine (Tiemann, B. 17, 126; Gross, B, 
18, 1074). * Crystals (from alcohol). Yields the 
derivatives CsH^NaN^Oj, B'HCl, OgH^BtNjOi 
[80°], and C,H„(CH2ph)N202 [103°]. 

Ileactions.—l. COCI2 forms the rompound 
(CHPh(OH).C(NH2).NO)2CO [121^.-’*. by- 
drophloride reacts with potassium cyanate, form- 
ing CHPh(OH).C(NOH).NH.CO.NH, [127°].-- 

3. phenyl cyanate forms the compound 
CHPh(OH).C(N(lH).NH.CO.NHPh [165°].— 

4. ClCOjEt yields CHPh(0H).C(NH2);N0C02Bt 
[107°]. 

Acetyl derivative 

CHPh(OH).C(NHJ:NOAo. [140°]. Crystal! 
(from alcohol). 

Di-acetyl derivative [113°]. Plates. 
Benae>7jl derivative O^H,,N2P|. [149°]. 
Acetyl-benzoyl derivative [165°]. 
o-OXY-PHENYL-ACETIC ACU) 
[2:1]C,H,(0H).CH,.C0.2H. [137°]. Formed from 
o-oxv-ohenvl-clyoxylic acid by reduotion«witn 
#0 C!b^OH).CH(pH),CO..H, 
and fufther reduction cA this acid wxtft 111 
(Bacyer a. Fritsch, B. 17, 976). Needle^v. sol. 
water. GiveiFa violet,colour with FeCI?. On 


[146^. 

B$x 


, 

heating it yields the lactone 
c1h^<^^q ’'^CO, crystallising in tables [49°] 

I *^*Vb*y-pie5to-aeeti« %«i4 P29°]. Formed 
Uy B#ponificati^of^t9 nitrile and from w- 
^mido-phonyl-ace^^io acid by the diazcto reaction 
(H. Salkowski, B. 1?, 607). Needles, y* ioi* 
water. Coloured violet by FeCIg. 

mtriU. [S;l]O.H,(OH).CHrON. OT. 
F<jrmed from O^.OJH^.OH^CN and nftroM 
^izq-propion^l derivative. Nooses. ! aoid. Tometrio tablos. T. eoL alcohol and hot 

n 'Mr loSr^Mef T by the Kn of nitrous aoid on p-amido-phenyl- 
[262°]. Formed from 0 „H^r»(OAo)o(UMe ]4 oy wie /«-lkowski B. Um. 

[178°] which is got from di-aoetyl-ooerullgnone, ; acetic aoid (baiisowsKio u. ^ 
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Baponifying itfl nitrile, which is a product of tiis 
action of AgNO, on sinalbin (Will a. Lauoen- 
heixner, il. 199, 156; Salkowski, J8. 22, 21B7h 
Occurs in human urine j^Baunj^ann, B. 13, 280j. 
Prismatic needles, sol. water and alcohol. CeClg 
gives a dark colouration.— NH^A'.—CaA', 4aq. — 
PbA'- — ^AgA': minute needles. 

Methyl ether CgH4(OH).Cll.MC02Mo. 
(810° i.V.). ^S.G. £ 1-1918; ¥ 

Ethyl ether ’EtAV (314° hV.), S.G. J 
1-1886 ; 1-1226. 

Nitrile. [70°]. (330-6° i.V.). V< Made like 
»> itsm-isomeride(Salkowski,B.22,2137). Triclinic 
MTbtals. Yields OgH,(OMe).CH2CN (287° i.V.). 
S.G. S 1-;.001. ‘ 

Methyl derivative 0aH^(0Me).CH2.CQ2H. 
[86°]. Formed from 0,H^(0Me).CH2‘Gl and KCy, 
the product being saponified (Cannizzaro, A, 
lift, 243). Pearly plates.—AgA'. 

Ethyl derivative. [88°]. Plates. 

Amide 0A(0H).C14C0NH,. [^76°]. 

*’*' Mefhyl^erivafive c/ the amide 
OA(OMe).OH-2.CONH2. [189°]. Scales. 
a-Oxy-phenyl-acetic acid v. Makdelio acid. 
oo-l^l-oxy-phenyl-acetio ♦acid *' 

C,Hi0Hf.CH(0H).C02H. Formed fromr sali- 
/*.ylio aldehyde, HCy, and HCl (riOschl, B. 14, 
1817), anfrnlao by reducing oxy-phcnyl-glyoxylic 
acid (Bayer a. Fritsch, B. 17, 974). Syrup. 
Yields a crystalline anhydride. 

Methyl derivative of the nitf^ile 
OgH^(OMe).CH(OH).CN. [71°]. Formed from 
methyl-salicylic aldehyde and HCy (Voswinckel, 
B. 16, 2026). Colourless crystals. 

Diw'xy^^bd’Ayl-aoetic acid 
[l:3:6yD«H3(0H)2.CH2.C02H. [64‘‘]. Formed 

from 0gH(0H)2(C02Et)2.CH2.C02Et and alcoholic 
potash (Pechmann, B. 19, 1449). Crystals (con- 
taining aq).— PbA'j 2aq ; needles (from water). 

an-Bi-oxy-phenyl-acetio acid. Methyl de- 
rivative OeH,(OMe).CH(OH).CO,H. [93’]. 
Formed from anisic aldehyde, HCy, and HCl 
(Tiemann a. Kohler, B. 14, 1976). Needles. — 
OaAV— AgA' : amorphous pp. 

Amide OgH,(OMe).CH(OH).CONH.,. [169°]. 
Nitril(^ OgH.(pMe).CH(OH).CN. ^(63°]. 
Di-oxy-pnenyl-acetio acid 
0,Hg(0H)2.0H.,.CO2H [4:3:1]. Homoprotocate- 
chuic acid. [f27°j. Formed by heating its 
methyl derivative with HClAq at 175° (Tiemann 
a. Nagai, B. 10, 207h f Slcntjer needles (from 
«. benzene). FeCl, givesK) green colour. # 
D%‘-acetyl derivative 
OgH3(a*c)2.CH2.C02H. [90°] (Nagai, B. 11,668). 
Methyl derivative 

OA(OMe)(OH).OHj.C02l? [3:4:1]. NomovanillU' 
add. [148°]. Made from its acetyl derivative 
[140^, which ir. got by oxidising a^tyl-eucenol. 
Di-methyl derivative jr’ ^ 

[99°]^ 

(ifiemann^a. Matsmoto, B. n, 143). Needles 
(contaixiiiig aq). ^ ^ « 

Methylene d^rivdtive 
0A(0,0±).0H..C02H. [128°]. Got from salrol, 
KMn04,f^ dilute HOAp (Tiemann,*B.24,2882). 
Yieldi MaA' (279°), EtA' (291°), and an amide 
[178°]. 4 . 

A di-ozy-phanyl-aoetio acid [168°1 occurs m 
ftrine after poisoning by phosphorus (jBaumann, 
H. 6, 192). (It cryst^lises in small needles. 


.. Tri-oxy-phenyl-acetio acid. Mtithylei^t 
derivative [4:3:l]C,H3(6*cfe2).OH(OH).C0jH. 
[153°]. Made from piperonal by treatment with 
HCy and saponifioation (Lorenz, B. 14, 793). 

, Hexa-oxy-di-phenyl-acetic acid. Hexa* 
methyl {derivative 

(C,H2(0Me),)2C(0H).C02H. [176°]. Formed by 
boiling the hexa-methyl derivative of hexa-oxy- 
benzil fith potash (Marx, A. 203, 265). Prisms, 
V. sol/ plcohol, sol. water. 

o-Oxy-di-phenyl-acetio apid v. Benzitac acid. 
Tri-oxy-di-phenyl-aoetio acid. Di-methyl 
derivative v. Anisilio acid. 

{B. 2)-OXY.(i4.).rHENYL.ACBIDINE 

O.H,<^p^>C.H.(OH)-. [0. aTS-'-aSO^.Fonned 

by heatipg p-oxy-di-pheny? amine with benzoic 
acid and ^nClj. Formed also by heating (B. 2)- 
amido- (A .)-imenyl- acridine with HCl at 200°- 
220° (Hess a. Bernthsen, B. 18, 695). Thin 
yellow crystals. V. sol. alcohol and acetic acid ; 
less sol. ether. Dicsolves in oEustio alkalis and 
fn acids. The ethereal and alcoholic solutions 
thave a slight bluish -violet fluorescence. The 
'saltsf/'.re all rather sparingly soluble, and have a 
tendency to separate in a gelatinous form. 

Acetyl derivative C,5H,3N(OAc) [174°]; 
glistening four-sided prisms. 

OXY - PHEgYL - ACEYLIC ACID v. Oxv- 

CINNAMIC ACID and CODMABIO ACID. 

♦ Oxy-di-phenyl-aorylic f.cid. Methyl tferi- 
vntiveC3H,(0Me).CH:CPh.C03H. [189°]. Made 
from anisic aldehyde, sodium phenyl-acetate, 
and Ao,,0 at 160° (Oglialoro, 0. 9, 683). Prisms, 
yielding C3H^(0Me).CH:CHPh when heated. 

Methyl derivative of the nitrile 
C«n^(OMe).CH:CPh.CN. [93°]. Formed from^ 
anisic aldehyde, benzyl cyanide, and alcoholic 
NaOEt (Frost, A. 250, 159). White needles. 
Beference . — Phenyl-ooumabin. 
TEI-OXY-PHENYL ALLYL KETONE. Ac- 
cording to Schiff (A. 253, 336), ft'icio acid (vol. ii.: 
p. 548) is the isobutyryl derivative of this ketone 
[5:3:l:2]CA(0,^)2(0.C0Pr).C0.C3H5. 
OXY-TBI-PHENYI-ALLYL-PYEBOLB 

^ Formed by heat. 

ing anhydracetophenone - benzil PhCB’.:0HB2 
with alcoholic allylamine at 100° (Japp a. 
Klingemann, G. J. 67, 707). Monoclinio prisms 
(from alcohol) ; 1-065:1:1-844; j3as88°68'. 

o-OXY-PHENYL-ALLYL-THIO-DBEA 
OflH,(OH).NH.CS.NHC3H5. [99°].*" Formed from 
o-amido-phenol and allyl thiocarbimide in alco- 
holic solution (Von CheJLmicki, J.pr. [2] 42, 442). 
V. si. sol. cold, V. sol. hot, water. 

o-OjKY-PHENYL-AMIDO-AOETIO ACID 
0(H4(0H).CH2.C92H. Qjy -phenyl - glycocoll. 
Formed by boiling chloro-aootio acid (I mol.] 
with o-amido-phenol (2 mols.) and water (Vater, 
J. pr. [2] 29, 289). Plates (containing aq), si 
sol. water, v. sol. alcohol. FeCl, colours iti 
solutions rod. At 106° it yields an anhydrOdi 
which crystallises from alcohol in cubes. 
Methyl derivative 

C„H.(OMe).NH.OHo.COaH. pi42% Formed Iron 
o-amsidine and ohioro-aoetio aoldt , BeMwgula 
plates. — PbH^AV — BUGl : crystal^. 

• Ethyl dsrii;at<t>s03H4{OBt).NH.OH^OO,I 
[120°]. Formed from ohloro-acetio acid an< 



O^CY-PHENUrANGEIJO /iiM. 


waxy needles. — violet needles?4^bm alcohol), forming a violet 
^ J » solution in NH^q. ' 

^ OXY-PHENyh^AMIDO-TOLTTQTTIHONB 

?«Hj(OH).NH.OH.»CO-H. Formed from ohloro- C^HMe02(0H)(NHPh). Formed from di*phenyl« 
icetio acid and p-amido-phenol (V.). Plates, si. di-amido-toluquinbne by boiling with alcoholic 
lol. water and alcohol. FeCl, colours its soluS (Hagen a. Zinoke, B, 16, 1560). Deep* 

rions red.— N^'. • • blue needles (from alcohol), decomposing at 

Methyl derivative 250°. . 

3.H,(OMe).NH.Cn,.CO,H. Foimod in like . 

manner from p-anisidine (V.), and alilb^ sa- Anilide CJIMe{OII)^IIPh)<^pj^, 

ponying its nitrile, which is«^ot by Hating Formed by treating it)< ethers with acids or 
anisaldehyde-cyanh^^rin with alcoholic NH^ alkalis. Brown needles (from HOAc). The 
(Tiemann a. KOhler, B. 14, 1970).-Nccdlea. others C„,II^eNA [11^1°], C,,H,5StN.Al[116°] 
■ol. hot water. — CuA'a* — HA^ICl. ^ and C,,,H,j(C,Hp)N.,02 [117“] are crystalline. 

Ethyl derivative w-OXY-PHENY'WAMIDO-TOLYL GL^^ClfL. 

0,Hj(OEt).NH.CH2.CO.;ffi [163°]. Crystals (con- LlC ACID NHPh.CII(OH).C,U,.O.ClJa.COjH. 
taining a;aq). Yields, on heating, • Formed from* o-aldehydo-phcrloxy-acetio acid 

O.H,(OEt).NH.CH2.Cf).NHC„H,(OEt) [M0°] and and aniline tRosaing, B. 17, 2992). Very nn- 
other bodies (Bischoff a. Nastvogel, Jf. 22, 1788). stable in alkaline solution.— HA'IICl. [191®]. 


p-OXY-PHENYL-AMIDO -BENZENE SUL. HA'H^SO,. [186°]. Yellow nefidles, v. sol. tyit 
PHONIC ACID 0«H,(0H)(NHPh).S03H. Formed water, 
from O.H^(OH)NIiLPh [1:4] vid. cone. H.,SO, at m-OXY-DlPHENYLi!MINE 
100° (Limpricht, 15.22,2910). Small grey prisms, t ^ , mm. 

Does not melt below 2(10°. 


.SO3H. Formed water. 

. cone. H.,SO, at w-OXY-DlPHENYLi!MINE 

lall grey prisms# OfiHftN}iLOUl4(OH). ii/teifyZ-awido-pifesjiJl. [82°]? 

(0. 34 (]^. Formed by heating rosSrein (1 mol.) 

ftwWU *IA ..-.Avl., \ /ft' ( 


a. Limpach, B. 21, 1649). 

DI - OXY - PHEN YLAMIDOETHYL-BENZOIC 


ether (Conrad ineoreucai (uaim, is. lo, Xohier, 

* ' B. 2f, fl08). White pearly plates, v.'sol. 

[YL-BENZOTC Yields a crystalline ^trosamina* 


CH.302:C„H2(C.2ll401).C0.2Me and alcoholic aniline 
(Perkin, jun., C. J. 57, 1036). Prisms, v. si. sol. 
hot alcohol. 


[70°]. (330°). Prepared by heating hydro- 

quinone (1 mol.) witlf aniline (4 mols.) and 
CaClj (2 mols.) for ten hours at 2io° j^the yield 
being 90 p.o. (Calm, B. 16, 2799 ; j^, ^31), 


0 hySS;. wiil; 

9i.H.O,(OH)(Nni*li). Oxy-naphthoqumone and- aniline for sixteen hours at 300° (the yield being 
C,oH,C10.2(NPh.NO) 85 p.c.), and by the action of aniline on quinone 
and boiling KOHAq (Plagemiiiin, B. 16, 896). phcnylimide (Bnndrowski, M. 9, 133, 416), 
Deep-blue needles with metallic lustre; sol. Plates, v. sol. aqueous alkalis and acids ; si. sol 
alkalis. • water. Yields a nitvosamine [95°]. On oxida- 

o-OXY-PHENYLAHIDO.FHENYL.AGETO* tion with HgO in benzene it yields C,.HbNO 


NITBILE. Methyl derivative 


[97°] (B.). — HA'HCl: sU ndcr needles, deoom- 


0«H4(OMe).Cn(NHPh).CN. [61°]. Formed by posed by water. — HA'ITBr: needles. 


the action of aniline on C,H,(OMe).CH(OH).CN 
(Voswinokel, B. 15, 2027)l Six-sided tables, sol. 
alcohol.* 

OXY-PHENYL-AMIDO-QUINONE ANILIDE 


Isobutyl ether [68°]. 

ForrMyl derivative * d,.2Hf,NO(OHO). 
[178°]. White needles, sol. alcohol. 

Di-acetyl derivative N.UhAo.CgH^OAo. 


?h)0{NPh). Formed by heating [120°J. Monorliuic prisms. 


its ethers with alcoholic potash (Zineke a. Hagen, Di-bcmoyl derivative [175°]. Piftsma* 

B. 18,788). Small scales, si. sol. alcoliol. Cold, Di'Ox3P-diphenflamine-^H(CuH40H)3. 
very ^lute potlish, converts it into the quinr-ue Formed by heating resomin with ammo/viaoal 
0,H,(OH)(NHPh)03, a blue crystalline pp. de- CaCl* at 20Q° (Seyevitch, G. B. 10^ 946). 
composing above 200°. Minute crystals (from dilute alcohol). 

n TT • o-OXY-PHENYL-ANGELIC ACID 

Methyl ether C,H2(OMe)(NHPh)<;j^pjj. J h„0, i.e. aH,(6H).CH:CMc.CH, 


Minute crystals (from dilute alcohol). 

^ o-OXY-PHENYL-ANGELIC ACID 
C„H„0, i.e. C„H,(6H).CH:CMc.CH,.00,Ht 


[194°]. Formed by warming the con!i)ound [73°]. Formed from salicylic aldehyde, sodium 
OJBL^(NHPh).30(NPh) with MeOH and IlaSO^ pyr^artrat3Sl|^ Ae^O (Fittig a. Brown, A, 265, 


(Z. a. H.), and also from azophenine, MeOH, 
and Hj|S 04 (Fischer a. Hepp, B. 21, 677 ; A. 262, 
258). Brownish-red plates, forming blue salts 
with acids, C,H3(0Me)(NHPh)03 [189°]. 

Ethyl ether 0,H3(0Et)(NHPh)0(NPh). 
(187*1. Formed in like manner, using EtOH. 

Jeohutyl ether [138°]. Needles. 

OXY.FHENYL-iMlDO-THYMOQUlNON£ 
O.M6(OA)(Oa)(NHI>h)Or [186°]. Fpmedby 


aloohol (Sohnla, B, 16, 902). Lustrous, dark- Formed by boiling sodium salieyll^ gldebyda 


290). Large ^alatcsf* y« sol. chloroform.-* - 
6aA^ 4aq.— AgA\ fl(«5culent pp. ^ 

o-Oxy-phcnyl-angelio acid • 

C,H*(OJ4).CH:CEt.C03H. [174°]. ^Formed bv 
boilpig its anhydride with ])ota8h (Perkin, 4. 
150, 84; C.*J. 21, 472). Flat prisms (from 
dilute alcohol), si. sel. witter and ohloroforOL— • 
AgA' ; yollowsh pp. ^ 

Anhydride pi.], 



m 


OXY-PHENYL-ANOELIO AOID. 


with batyrio anhydride (Perkin, A. 147, 233 ; I BLoxy-phenyl-anthranol OsoHuO, U* 


acid (Pittig, A. 253, 288). Monoolinio crystals, 
a:b:e » 1‘1U2:1: -694 ; jS ^ 67° 


(a) Methyl derivative 
0*H,(0Me).CH:CHEt.00,H. [88°1. Formed 

from the anhydride NaOH, and Mel. the result- 
ing 0,H,(0Me).CH:CHEt.C0,Me (282°) being 
saponided^^Perki^, &. J* 39, 435)« Monoolinio 
crystals. *' 

{fi)-Methyl derivative 
0;B^(OMej.CH:CEl.C02H. p06°].<Formed from 
methyl-salicylic aldehyde, butyric anhydride,, 
afid sodium butyrate. Needles (from alcohol). 
Yields C«a,Br2(OMe).C,H,Bra.CO,H [163°] i.nd 
O.H,(OMe).CH:CEt.CO,Mc (292°^. HI fomia a 
compound whence Na-^COj produces o-buienyl- 
phenol. 

*> p-Ozy-phenyl-angelic acid 
OX(OH).CH:CEt.COaH. 

Methyl derivative. [124°]. Formed 
■ from IhisM aldehydb, h/ityrio anhydride, and 
sodium butyrate (Perkin), Needles (from 
alcohol). 

7-Oxy-phenyl-angelio ,acid. Anhydride 
[63'’]. Made by distilling 

' o-phenyUlsvulio acid (Erdmann, A, 254, 219). 
Flates (from CS.^ and ligroin). 

Bi-ozy-pheuyl-angelio acid. Methylene 
derivative 

OH,<^>OA-CHrCH:CH.CH,.CO»H. Hydro- 

pipericacid, [78°]. Formed by reducing piperio 
acid with soijium-amalgam (Foster, A, 124, 117 ; 
Bui^rAt 216, 172; Weinstein, A. 227, 32). 
Needles (from hot water). Changes on beating 
with NaOHAq into a less soluble isomeric acid 
[181°]. Both acids combine with bromine. — 
NH4A'.— KHA BaAy— Agl': crystalline pp. 
Di-oxy-phexiyl-ang elio acid. Methylene 

derivative 0H2 <^q^C^H 3.04H^C02 H. [c. 

160°]. Prepared by heating piperonal with 
butyric anhydride and NaOAo (Lorenz, B. 14, 
786). Long felted needles (from dilute alcohol), 
sL sol. water.— A^' ; curdy pp. • 

Di-p-ozy-di-phenyl-angelio acid. Bt- 
methyl der^ative 

0 aH 4 ( 0 Me).CH:CH.CH(C 03 H).CH 2 .C„H 4 ( 0 Me). 
[HP ]. Made by reducing 
(O.H4(OMe).CH)jC,I\CO*H With sodtum-amal- 
ganL>(Fittig a. Polius, A. 255, 302>f Hard 
needlejs (from CS,), si. sol. water, ^v. sol. alcohol. 
Yields 'a dibromide C|jH^rg04.— CaA'2 2aq.— 
kgh ! : flocculent pp. 

DI-0XT.])I,FH£NY£.ANT£TBAZ1N£ 


sticky mass got by dissolving phenol-phthalin 
in H.^80, and pouring into water (Baeyer, A. 
202, 01). Its ethereal solution fluoresces green. 
WatePAu 170° converts it into phenol-phthalin. 
Potash-fusion gives di-oxy-benzophenone. 

0^Y-PHENYL-A£SIN£ u. Arrtnk. 

I|Ll.6XY-PFENYL-TaiAZOL£ CgH.NaO., i.e. 
CgH4.N-C(OH). C,Bp,N.CO. 

1 ^N or I ^N. Phenyl 

N=C(OH)/ HN.CO^ 

urazol. [263°]. » 

Formation.—l. By heating phonyl-hydrazine 
hydrochloride (1 pt.) with urea (2 pts.) for 4 or 
6 hours at 160°, ' the yield is 70-80 p.c. of the 
hydrazme ^lydrochloride used. — 2. By heating 
phenyl-semicarbazide (1 pt.) with urea (2 pts.) 
for 4 hours at about 160°. 

Properties . — Colourless glistening plates. M. 
sol. hot water, sli> sol. cold 'water, v. sol, hot 
> alcohol, si. sol. other. Dissolves in cold aqueous 
alkalis and ammonia, and is reppd. by acids un- 
allared. It does not reduce alkaline solutions of 
Ag or Cu. It is ncf. affected by boiling with al- 
kalis or acids (Pinner, B. 20, 2558). 

TETRA-OXY-PHENYL-BENZOPYEAZOLE 

NPh<^2;g;ojolj:o“co>^i’- t®- 

Formed by the action of (HClAq on Jho phenyl- 
hydrazide which is made by warmVng di-oxy- 
quinone dicarboxyl ic ether with alcohol and 
phenyl-hydrazine (Boniger, B. 22, 1291). Bogina 
to decompose at 125°.— (NH4)^A" ; ochre-yellow 
powder, sol. water. 

OXY - DI - PHENYL - BENZ YLIDENE - PYB- 


dI 

H7BS1DE — o,oe2.o.r;'v^H);if 

Formed from dioxyt^rephtba^ ether, benzam- 
idine hydrochloride, and <iilu|^10p.o.) Na^HAfsl 
*^(Pimier, ' jB. 22, 2624). Crystafiine pqjvder, ' 
maol. wat» and alcohol.— 0*tHj,N^N40g4aq: 
white needles. , 

OXY-PHENYl-ANTHBANOL .Oa,K.40., i.e. 

‘®‘®™®^ '’y the action 

of H|SO| on ' ozy-triphenyl-methane carboxylic 
acid (Peohmanii^ B. 18, 1616). Exhibits green 
ftaorescei^oe in ethereal solution. 


AZOLE 


[147°]. Formed 


from oxy-di-phenyl-pyrazolo and benzoic alde- 
hyde (Knorr a. Klotz, B. 20, 2648). Needles. 

Di - oxy- tetra-phonyl-benzyiidene-dipyrazole 
[O.220'’]. Formed from 

benzoic aldehyde and excess of oxy-di-phonyl- 
pyrazole, 

JSxo-OXY-PHENYE-BENZYL-KETONE e. 
Benzoin. 

Tri-oxy-phenyl-benzyAetone. Dime thy I 
derivative v. Anisoin. 

Hexa-oxy-phenyl-benzyl-ketone. Heza- 

methyl derivative o 

C«H,(OMo)3.CO.OH,.CgH,(OMe),. [162°]. Formed 
from hexamethoxy-benzil, HOAc, and zinc-dust 
(Marx, A. 263, 255). Needles, insol. cold water. 
OXY-PHENYL-BENZYL-METHYL-PYRIM- 

IDISi CPh<^;^|'^®jjj5>C.CH^h. [248'^. 

Formed from benzamidine hydrochloride, benzyl- 
acotoacetio ether, and dilute (10 p.c.) NaOHAq 
(Pinner, B. 22, 1626). Needles, insol. water, ▼. 
si. sol. alcohol. 

Di-oxy-phenyl-boniyl-methyl-pyrimidine. 
Ethyl derivative 

0^.(OEt).0<^:g[^®Ij)>0(OH),[242»].Fomed 

from p-ethoxy-benzamidine liydroohloride, 
benzyl-aoetoacetic ether, and NaOHAq (Pinner, 
B. 23, 2955). Needles, ▼. si. sol. hot aloohoi. 



OXT-PHENYL-BUTYRIO ACID. 
OZT-raENTL-BEirm-PrBIUIDI&E 

[233°]. Made from 
phenylacetamidine hydrochloride, bonzyl-aceto- 


m 


acetio ether and dilute (10 p,o.) NaOIIAq 
(Pinner, B. 22, 1023). Needles, v. si. sol. wate^. 
Oxy-phenyl-di-lfenzyl-pyrimidine • ^ 

0H2ph.0*^;Q|Q^j^^|^CPh. [180°]. Formed 

by heating ‘ cyanbenzyline ’ (derived frqprabenzyl 
cyanide) with HClAq (Wache, ,Jtpr. [2] 3^258). 
l)i-ozy-ph6uyl-b|uzyl-pyriiaidine 

CHPh(OH).0<^;®‘'jj^^CH. [21^°]. I'ormed 

from o-oxy-phenyl-acetamldine and benzoyl-* 
acetic ether (Pinner, J3. 23, 2!)ol). FoUeJ 
needles, v. si. sol. water, sol. plka^s and acids. 

v-OXY-PHErnTL-CIURET c 

(NHPh.CO).,N(OH). [178°]. Foraied by the 
action of an aqueous solution of iiydroxylamine 
on phenyl cyanate (von der Kali, A. 203, 263). 
Needles, si. sol. Jiot water. Does not reduce 
Fehling’s solution. * 

jp. OXY - PHENYL - BROMO - p - TOLYL-THIO- 
UBEA CA(OH).NH.CS.NH.C,H«Br. 

Acetyl derivative. ^156°]. Form^by 
the action of acetyl-oxy-plienyl-thiocarbimide on 
bromo-p-toluidine (Kalckhol!, B. l(f, 1832). V. 
sol. acetio acid, si. sol. alcohol and ether, insol. 
water. • 

OXY-PHENYl-BipANE V. Butyl-phbnol. ^ 
Di-oxy^^henyl-butane 

0HPh(0H).0,H,.CH,0H. (o. 200°). A thick 

syrup formed by reduction of CaHj.CO.CaHj.CHO 
(Burckor, A. Ch. [5] 26, 469). 

Di-oxy-di-phenyl-butane 
CPhMe(OH).CPhM0(OH). [120°]. Formed by 
adding sodium-amalgam to a solution of aceto- 
phenone in dilute alcohol (Fimmerling a. Engler, 
B, 4, 147; 6, 1005; Buchka, B, 10, 1711). Long 
prisms, insol. water, v. sol, alcohol. Split up 
by long boiling in acetophenone and phcnyl- 
methyl-carbinol^Zinckea. Thorncr, B. 13, 611). 

Di-oxy-tetra-phenyl-butane 
OHaPh.CPh(OH).CPh(OH).CK2Hi. [213°]. 
Formed, together with an isomeride [172°], by 
reducing benzoin with zinc (Limpricht a. 
Schwanert, A. 166, 60? Zagomnenny, B. 7, 
1661 ; Wislicenus, A. 248, 6). The compound 
[218°] is formed, together with an isomeride (?) 
[61°], by reducing benzoin with Na and alcohol 
(Limpricht, A. 166, 98). The compounds [172°] 
and [213°] are both converted by heat into 
phenyl benzjn ketone and phenyl- bonzyl- 
carbinol. 

OXY-DI-PHENYL-BNTANE CARBOXYLIC 
ACID CA.CH(COsH).CH.,.CH(OII).ClL.C«H,. 
Tetrahydrocomicularic acid. Formed i>y re- 
ducing hydro-cornioMario acid with sodium- 
amalgam (Spiegel, A. 219, 36). Thick oil, decom- 
posed by boiling with water, yielding the lactone. 
Lactone 0„H,gO,. [71°]. 
Oxy-phenyl-bntane dioarboxylio acid v. Oxy- 

BIlftYL-FYBOTABTABia ACID. 

Di-oxy-di-phenyl-batane dioarboxylio acid 
O^(OH).OH,.OH(O0»E[).CH(00,H).0n..O,If*0Fr. 
Formed by heating salicylic aldehyde with 
fodinm Buooinate and AcgO, saponifying the 
resulting * diooumarin,* and reducing the pni- 
doot with sodium amalgam (Fittig a. Dyson, A, 


Dicoth 


256, 281). Colourless crystals, v. sol. aloohol.- 
Ga^gHigOg CaQ.- AggA'' : bulky white pp. 
lactone 

marin, tetrahydride. [^21°]. ^Formed by heat- 
ing the acid above 100 \ Needles (from chloro- 
£orm-alcolfbl). 

Di-oxy^-di-phenyl butane dioarboxylio aeid« 
/CH.CI£,.CH...CHv 
Lactone ^ 

>CO. 0 0.00 / 

[210°]. Formed by treating 0,H,(00.0,H4.«0.^), 
with sodinm-amalgiim (Gabriel a. Michael, B. 10, , 
2209). Needles (from alcohol), insol, water. #ho 
corresjipnding acid is unstable. * 

DI-p-OXY-DI-PHENYL-BUTINENE® Di- 
methyl etJ^er 

C,H,(6Me).CH:CH.CH:ClI.C,H,(OMe). [225°]. 

A body formed on heating anisic aldehyde ^h 
sodium succinate and Ac.D at 120° (Fittig a. 
Politis, A. 255, 307). Crystals, insol. water, ra. 
sol. HOAcf • 

DI/OXY-DI.PlfENYL.BTJ'SlNENE DI- 
CARBOXYLIO LACTONE 

[abovtf 330°]. Made by heating salicylic alde- 
hyde with sodium succinate and Ac.D at 140*^ 
(Fittig a. Dyson, A. 255, 275). N^^ules ( f i aw r* 
HO Ac). Not attackoil by cold alkalis. 

o-OXY-PHENYL-BUTYLENE DICARBOXY- 

lie ACID* Lacton. C.II.<°H:MHMe.OO,H. 
[171°]. Made by heatii»g salicylic aldehyde with 
sodium pyrotartrato and Ac.p for 80 hours at 
120° (Fittig a. Brown, A. 255, 286f. P*kter(from 
water). Yields Ba(C,^u04)2 3aq, CaA'^Sa^ and 
AgA'. 

J}i-oxy-di-pkenyl-butylene dicarboxylie acid. 
Lactonic acif 

°«^*<Cn;c!cH(COjH).CH.,.C„H4(OH) ? 
by boiling dicoumarin with NaOHAq and adding 
sodium-amalgam (Fittig a. Dyson, A. 255, 277). 
Needles, si. sol. hot water. — BaA'gffaq. — 
AgCjgH.aO,; curdy pp. 

Lac it) no Ch!c - 

[256°]. Obtained by heating the lactonic acid 
at 130°. Cryshvls, insol. water, ""NaaCO^Aq, and 
NaOHAq. Yields an unstable clibroraide. • 
a-OXY-J8-PHEyYL-tjb-BUTYRIC ACID 
Cn,PhdCMe(OH).CO,H. ^99°]. Made tha^ 
action of KCy on the bisulphite compound of 
benzyl mnthy# ketone, the product being^ftaponi- 
fied (Gabriel a. Michael, B. 12, 814). Long 
fhisms, sol. water and gilcohol. 

/S-Oxy'/S-phenyl-isobutyric acid 
CHPhfOH)^Me.(iO,H. [126°]l Formed by 
redilbing o-b^n^l -propionic acid with sodium- 
i^malgam (PerkimJui^, a. Caiman, 0. tT. 49, 161). 
weemes, v. e. sol. not water. -AgA'; vystals. • 
i9^0xy-7-phenvl-btttyrio acid 
CH^h^H(OH).OH3.CO,H. 4;98°]. •Formed by 
boiltng phenvl-isocrotonio acid with NaOHAq 
(Fittig, B. 21, 84). Flat^needles. 

* 7.0xy -7-phenyl. Dutyiio acid 
CHPh(0fi).CHa.CH,,.C02H. ‘ Benthydrylpro- 
pionicacid.* [75°]. Formed by jeduoing benzoyl- 
propionic acid with aodium-amalgam (Buroker, 
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Bl, p] 87, 5 ; A, Ch. [5] 26, 466) ; and alflo by 
boiling its lactone with baryta. Flat ory^talB i 
(from OS2), splitting up at 70® into water and 
lactone. Ohromio acid mixture oxidises it to 
benzoyl-propionic aoid.7>BaA4{^ — OuA'j.— AgA' ; 
erystalline pp. ' ' • 

[?7“]. (306“). 

Formed from 7-bromo-7-phenyl-butyric acid by 
treatment ^th Na^0O, or boiling with water 
(Jayne, A, 216, ICTd). t Formed also l;»y boiling 
phenyl-paracohic acid with ' diluted (1:1) H.SO, 
(Erdmann, A^ 228, 178). Six-aid^d trimetrio 
tables (from GSs) ; a:h:c ■= 611:1: *426. It has a 
plia^nt odour, and is volatile with steam. 

Am^de CHPh(OH).CHj.CH3.CO.NHi) [86f]. 
Formed by heating the lactone* with alcoholic 
NH, at 100® (Fittig, A. 256, 156)«* Monodiinio 
prisms, v. sol. hot water. Forms unstable 
(^vHnNOjjHOl, srystallising in noodles. 

“ o-0xy-phenyl-bat3rrio acid. Methyl deri- 
vative. C,H,(OMe).OiH,.CO,H. [66®]. Ob- 
tained <<ky {educing c^ihey («)- or (j&;-methoxy- 
phenyl-crotom.o acid with sodium a^i-algam 
(Perkin, C. J. 39, 433). Traimparent prisms; 
(from light petroleum). May be distilled.*- 
WatdtiodatlOO®). 

(K • Oxy - di - phenyl • isobutyrio acid^o. Di- 

BENZXL-OLYCOLLIO ACID. 

V :.*7-Ox3PJ\ii-7-phenyl-bulyrio acid 
OPh,(OH).CjH,.COjH. [145®]. Made from its 
lactone (Auger, A. Ch, [C] 22, 316). Thin leaflets 
(from alcohol). Changes to lactone On molting, 
but is stable at 100®.— BaA',: micaceous plates, 
sol. water. 

. [90®]. Formed by 

the Action of succinyl chloride on benzen^.in 
presence of AlCl,. Leaflets ; insol. water, si. soL 
cold alcohol. « 

Oxy-tri-phenyl-butyric aciyl 
0HPh(0H).0Hj.CPh2.C02EL Formed by re- 
ducing di-phenyl-benzoyl-propionio acid in 
alkaline solution with sodium-amalgam (Japp a. 
Elingemann, 0. J, 57, 680 ; B. 22, 2882). 
White solid, sol. Na-^CO^Aq. 

Laotone 03 .^,bO.^ [153®]. Bmall needles, 
sol. hot al^phol.* e , 

/97-l)i-oxy-7-phe2iyl-batyric acid 
OHPh(OH).OH(OH).CHa.COaH. [118®]. Made 
from its lactone, which is got by oxidi.^ing 
phepyl-isocrotonic acid with KMnO^ (Fittig, B. 
21, 920). Crystals, *^'ormi9g the lactone on 
mel^ipg. ^ •: 

Lfictona [87“]. 

Melts when hydrated (wiidi ^ aq) at 77®. 

Bi-oxy-phenyl-butyrfo acid. * 

Methyl derivative 

r4il] C,H,(OMe).CH(OH).C^.CH^^t Got 
from its lactone [68^6®], wnicly^ made b^ the 
action of sodium-tunalgam or^omo-p-me^hox^r, 
'phenyl-lv'tyrolactone (Fittig a. Politis, A. 266, 
299). The free acid is solid, and yipldb the 
lactone wh6n heated to 80®.— BaA', ; amorphous 
mass. . 

Bi-ozy-phenyl-isobrtyrio aoid. ^ 

Methyl derivative [4:8:1] 

OA(OH)(0]Ce).OH^CHMe.CO^. Sydrohomo- 
ferultc acid, [116®]. Obtained by reducing . 
OpH,(OH)(OMe).XlH:CMe.CO,H (Tiemann a.') 


t 

Eraaz, B. 15, 2070). 8ol. water, alcohol, and 
I ether. c 

Bi-methyl ^derivatiik 
a«Ha(OMo).,.OHi.CHlie.dO.^I. . Methyl-hydro- 
homoferuliG add, ' [69*]. Got in like manner. 
(Jrystals. ^ 

Methylene derivative 
CA(OjCH.,).CII,.OHMe.CO,H. Hydrohomo- 
cajfeiG acid, [77®]. Formed by reduction of 
the nleihylene derivative of di-oxy-phenyl- 
metlAorylio aef^ (Lorenz, B, 13, 760). Thick 
prisms, si. sol. water, v. soL alcohol and ether. 

Di-oxy-di-phenyl-butyrio acid ? 
OH,.CPh(ClH).CPh(OH).C02H. Formed from its 
' nitrile, which is made from acetophenone, KOH, 
and aqueous K^FeCy,. (Buohka, B, 20, 889).— 
BaA', 3^aq. ( 

0-OS7-PHEN7L-OABBAMIC ACID. Ethyl 
ether C,T:„N0, i.e, 0,H.(OH).NH.OO»Et. 
[85°]. Formed from o-amido-phenol and 
ClCOjEt (Groonvik, Bl, [2] 25, 177).^ Triolinio 
prisms (from other-alcohol), cO-lmost insol. cold 
,3vater. Yields, oh distillation, alcohol and the 
anhydiide. 

Anhydride 0,H4<™>CO’or 
^ N * 

OaH^^^Q^jO.OH. Oxycarbanil. Oxymethenyl- 

amidophenol. AnUydro-o-am ido-p henyl-carhomo 
acid, Carhon^l-amido-phenol, [138°]. (above 
360°). 

Formatim,—l, As aoovo.— 2. T*y heating 
oxy-phenyl-urea (Kalckholf, B, 16, 1828). — 8. 
By distilling o-ainido-phenyl ethyl carbonate 
(Bender, B, 19, 2269, 2950).— 4, By heating a 
mixture of urea and o-amido-phenol (Sandmeyer, 
B. 19, 2655).— 5. By the action of phosgene on 
I o-amido-phonol in benzene (Chetmicki, B. 20, 

I 177 ; Jacoby, J. pr, [2] 37, 29).— 6. By heating 
o-amido-phenyl di-phenyl-carbamate (Lellmann 
a. Bonhoffer, B. 20, 2126). 

Properties, — Needles (from water), sol. al- 
cohol, ether, and alkalis. *»Decompo8ed by 
I heating with HClAq above 150® into 00, and 
o-amido-phcno». Bleaching-powder and HOI 

yield crystalline CoHaCl^^^^^l^CO, whence 

further action of HOlAq forms OjHjOl^^^^OO 

[196®]. Br forms C,H:,Br6,(NH) [196®]. HNO, 
produces C7lI,(N02)0j,NH [256°]. Injected into 

rabbits, it becomes 05Hj(OSOgH)-^^^^0O 

(Nencki, M, 11, 253). — AgO^H^Nt), : curdy pp. 

Acetyl derivative [98®]. 

Crystallises from wateo. 

Phenyl-hy dr azide 

g08<>]. lollow needlw. 
Ethyl derivativt 

[29®]. (800°). Formed from the silver salt and 
EtI. Crystalline. Converted into ethyl-amido* 
phenol by heating with fuming HClAq at l60®. 

Ethyl ethtr 0,H,<[Q^O.OEt. (3a«®. 

33p®). Formed from amido-phenol hydrochloride 
andNH:C(OEt)« (Sandmeyer). Li^d,bonvertcd 

by HOlAq into BWl wd 
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».Ozy-9hen7l.carbamio add. Ethyl eth^r 
0,H„N0. t.e. C|H,(OH).NHCOaEt. [120°]. 
Formed from |)>amido-ph6nol and OlOO^Et 
(Groenviki BL [2] 25, 179). Monoclinic tables, 
V. sol. alkalis. The ethyl derivative 
0«HiOBt).NHCOaI?t, formed from CKiOLEt anft 
0,H4(N:^)(0Et) (Kohler, J, pr, [2] 25, 267), 
crystallises in needles [94°], insol. water. 

Beference, — Chlobo-oxy-phbnvl-^^bamio 
ACID. j ,• 

p-OXY-DI-PHEKYI-CAMlIrOI t.e. 

0«H5.0H(0H).C,H,(0II). [101°]. Formed by 

redncing oxy-benzophenone with sodium-amal- 
gam ^Doebner, 4. 210,253). • Silky needles (fromej 
water). Coloured red by^FeClg. 

qp-Oi-oxy-di-phenyl-oarbinol . 
CH(0H)(0,H4.0H)2. . [160°~165°]. M^de by 
reducing di-oxy-benzophenone (saUcyl-phenol) 
with sodium-amalgam /Michael, B» 14, 657). 
Amorphous powder, sol. not alcohol. 
Di-oxy-tri-phenyl-oarbinol 


0»Hi.C(0Hj(C.H.<5H)., [0. dOO”]. Mada by soroin at *80“ (Doobnar.I3. 18, MO ^. 214 

1 1 -iifl trftn.tm'i* 2341. .Ajarce crystal sVfrom alcolial and HO Ac). 


rsr 


Water at 250° yields phenol and di-p-ozy- 
benFophenone. — 4. On warming with KOHAq 
and KCy and adding HOI, a product is got 
which, when heated with Ao^O, yields tri-ooetyl- 
hydracyanaurin [i94°].* • 

Salts.— (NHJaCijHj^O,: dark-red needles 
with steely lustre.— 0, pH, 40sHC11.5H0Et; red 
crystals.— ^0„H,40,HCi)H0 Ac : red needles. — 
/rt TT V T-r ci/^ t 1 J ....u.... ,.1 sol. 
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colourless tables.— C, pH, ^OaH^SO^ — 
(0,3H,40a),jfl2S04: bluish-violet needles. 

Di-acetyl-derivative 
(qpH,(<JH}),C(0Ac).0aH40Ac. [168°]. Pdhned 
from aurin and Ac^O at 100°. Colourldfea tables 
(froAi alcohoj). 

Tetra-oxy-tri-phenyl-carbinol 
C,pH,A 0AC(0H)(0.,Ha(aH)J^. ^ . 

Anhydride OagHaA llesorc%n-oenz§Vn, 
Formed by heating bejjzo- trichloride with re- 
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warming PhCClg with dry phenol, and treating* 
the product with water (Doebner, A. 217, 227). 
Formed also by warming phenyl -glyoxyliCjS-cid 
with phenol and H^SO^ at* 120° (TIomolkay 
18, 988). Brick-red powder, insol. pold water ; 
melts under hot water. Its alcoholic solution 
dyes silk feebly yellow. In alkalis it dissolves 
with deep violet-red colour, and is reppd. by 
acids. . * 

Di-acetyl derivative 
OaHa.a(OH)(OaH40Ao)2. [119°]. Colourless 
prisms (from dilute alcohol). 

Trl-oxy-tri-phenyl-carbinol. Anhydride 

0,.H,.O. U. (O.H,(OH)).C<o“”‘>. Aunn. 
Bosoliq acid. 

Formation. — I, By heating phenol with 
oxalic acid and H^SO^ (Kolbe a. Schmitt, A. 119, 
169; Dale a. Schorlemmer, ,4. 196, 79). —2. By 
heating phenol with formic acid and ZnCL at 
120° (Nencki a. Schmid, J. iir. [2] 23, 549 ; 25, 
273).— 8. By the action of AlClj on a mixture of 
phenol and tri-chloro-nitro-meJhane (Elbs, B, 
16, 1275).— 4. From para-rosaniline by the 
diazo- reaction (Fischer, A. 194, 268).— 6. From 
di-p-oxy-benzophenone oy treatment with PCI,, 
and heating the product with phenol and H.SO4 
(Caro a. Graebe, B. ft, 1350). , , -xu 

Preparation, — Phenol (10 pts.) is heated with 
dried oxalic acid (7 pts.) and H^SO^ (5 pts.) at 
120°-180° about 24 hours, until gas no longer 
lAy. ■' 


comes off rapiJly. The product is poured into 
water, the pp. dissolved in NaOHAq, saturated 
with SOi, and mixed with much water. The 
filtrate from i^-rosolio acid (which amounts to 
70 p.o. of crude product) is saturated at 70° with 
HOI, and on cooling at deposits aurin aulphito. 
This is reoryatallised from dilute alcohol, which 
deposits methyl-aurin on cooling, while the 
mother-liquor, saturated with SO,, deposits aurin 
sulphite, which is freed from SO, by heat (Zul- 
ko^y, A. 194, 119; 202,184). , 

Properties, — Dark-red trimetrio crystals 
(from aloohol-HOAo) or red needles with green 
lustre (from alcohol). Not melted below 220°. 
Its alkaline aokitioD is crimson. 

ReacH(ma,—h Beduced by einc-dust and 
HOAoto tri-oxy-tri-phenyl-methane.— 2. Aqiio-1 
DOS NHg at 120° yields para-rosanilbe.— 3. ' 
VoL. III. . • n 


j 234). ^arge crystal B*(from alcoligl and HOAc). 
i Yellow by transmitted, violet-rod by reflected 
•light ; at 130° it loses 2H,0, and at 200° it is^ 
decomposed. Dilute alkaline solution* show 
yellowish-green fluorescence, but loss in^nse 
than fluorescein ; they dye wool yellow. Insol* 
water, v. sol. alcohol. Zinc-dust dhd HC^iaM» 
duce it to tetra-oxy-tri-phenyl-methane. Brom- 
ine in alcohol and HOAc forms a fiery-red pp. 

which closely resembles eosin. Its 
salts dissolve readily in alcohol and dye wool 
and silk like eosin. » 

Penta-oxy-tri-phenyl- carbinol 
(O.H3(OH),),C(OH).C npH. ^ 

Anhydride 0,j,H,A’ formed by btnlting 
roiforcin with formic acid and ZnCl, at 140° 
(Nqncki a. Schmid, J.pr. [2] 23, 647). Hygro- 
scopic brick -rod aowder, v. sol. alcohol. 

p-OXY-DI-PHENYL-CABBINOL o-CABB. 
OXYLIC ACID. 

Methyl derivative of the anhydride 
/CH.O^H^.OMe 

cm/ \ • [117°]. Formed by re- 

^co.o 

ducing methoxy-bonzophencme carljj^oxylio aoid 
with zino and alcoholic HCl (Noumsson, B, 19, 
2103). Flat white needles, v. sol. warm alcohol, 
insol. water. ' 

Oxy-tri-phenyl-carbinol carboxylic acij. 

Anhfdridt <l.H.(ajI)CPh<^*>CO. 

Oxy-di-phemjl-phthalide. [166°]. PrepalSd oy 
heating o-ben«oyl-benzoio acid with pheeol and 
SnCl. to 120° ; yield HOO p.c. of the benzoyl- 
^nzoic acid (Pecbmaiv^, B. 13, 1613). Colour- 
less crystals. Sol. all ordinary solvents except 
water and ligroin. By fusion with KOH it gives 
beu*oio a^^^nd*oxy-benzoplienonc. With 


[alkaUs it forms^deep-retPsolution. By strong 
ra,Su4 it is conve?ted?^nto oxy-phenyl^pnihrano* 

civee oxy-triphcnyl-methane carboxylic aoid» 
Acetyl aerivativ(^ OjpH|,Oj(OAo). [186 ]« 
Ofilourless crystals. * « „ //vttx 

Di-blromo- derivative 0^,iBrtOj(OH). 
[196°]. Spikes. 

■ Acetyl di-hromo- derivative 
C.,H,4BrA(OAo) [172°]. Oolourlessvtisms. . 
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<^.di-oxy >di- phenyl -oubinol earho^ylio 
anhydride. Methyl derivative 

ducing *p-aniaoli)hthaloyUo * acid (Nourifisson, 
Bl. [2] 46, 206). Kecdlee, ineol. water, v. e. sol. 
aloohol. 

Di-ozy-tri-phenyl-oarhinol earbozylio acid. 
Anhydriae O.Hi,;6^j,CPh<®‘’^^*>.CO. 

Bcmene-resorcin-phthalein.'* [176*^]. Made by 
heating beni^oyl-benzoic acid wi^h resorcin 
(Pechniann, Ji. 14, 1850). Prisms (containing 
CfiC?j) melting at 114*^ (from chloroform). Its 
alcoholic solution turns greenish-blue oL addi- 
tion of HCl. On heating with it yields 

anthraquinone. H2SO4 acting on iii6 solutidh in 
HOAo forms O40H20O7 [285°J, which yields 
a, H,,Ac,0, [245®]. 

Di-acetyl derivative OsoH,20j(OAo)2. 

* 

^oror^no- derivative CjoHuBr./ 

[219®]. 

Tii-oxy-tri-phonyl-carblnol-o»fboxylic acid. 
‘‘ Anhy-lrjde (O.Hj(OH)3)'3rb<^»’“*>CO. 

Bemene-pyrogallol-^^hthale’in. Prepared b'y hcat- 
‘“ing ben^'d-benzoic acid with pyrogallol and 
***0i5‘3tallising the product from acetic acid (Pech- 
mann, B. 14, 1801). P^our-sided tables (contain- 
ing AcOE), [100®j. Sol. most solvents except 
ligroin, si. sol. hot water. It dissolves in alkalis 
with a green colour. 

Tri-acetyl deriifative CjpH„0,j(0Ac),. 
[231^. Fin^eedles. Sol. Ac^O. 

if.OSy-Dl.PHENyL-CARBOLACTONE v, 
J«o-Euxantuic acid. m 

, OXY-DI-PHENYL-DI-CARBOXYLIC ACID. 



Sexahydride. An unstable acid 

formed by boiling hydro -oxybelizyl uric acid with 
potash (Otto, A, 134, 830). Yields Et^A" (206®), 
a heavy oil. 

Di<;p-oxy-diphenyl oarboxylio aeid 0,3H.„04 
M. [4:1] 0,H4(0H).0,H3(0H)(C0,H; [1:4:2]. 
[270®]. Made by fusing diphenylcne-kctone di- 
Bulphonic acid with potash (Schmidt a. Schultz, 
JD. 12, 490^. SI. %ol. water, v. sol. hob alcohol. 

Di-p-oxy-diphenyl dioarboxylic acid 
C.H,(OH)(CO^).CA(OH).COJI. [151®]. S. 
•0062 at 16®. Formed by heating sodium di- 
oxy^i-phcnyl with CO, at 200® under high pres- 
sure (Schmitt a. Krftzschtaer, E, 4J0, 2703). 

^ Kinete needles, si. sol. water, FeCIj o(^ours its 
Bolu^n bluish-violet. 

Tfxra-oxy-diphcnyl dicarbox^io acid 
C,H2(0H),(C02H).0,a,(0H),C0,il. Di-resorcin 
dicarboxylic acid. Foftned by heating tetra- 
oxy-diphenyl (diiesorcin) with KHCO, and a 
little water at 130® (Wilb a. AlM^chtfE. 17, 
2106). Yellowish p^der, doep^osing, wfthout 
^ melting, above 300®.— K^AJ'.-^aA" 6aq. ~ 

'’white p]^ 

Tetra-oxy-diphenyl dioarboxylic acid ' 

C„H2(0H),(C05H).‘0,H,(0H)2(C02H). Dehydro- 
diprotocatechuic acid, [above 800®]. Formed 
by fusing ‘ dehydroAivaiiillin * with potash 
(Tiemann, B. 18, 8496). Amorphoui, v. si. sol. 
water, si. sor. alcohol. 

Penta-oxy-dipbenyl carboxylio acid ^ 
0|4H|4,02> Formed by the action of POOlg ou 
*a-tri-oxy-benzoio acid (Sohilf, Q. 17» 662; A. 


246, 87). Yellowish astringent powder.— BaA'ti 
greyish-white powder. 0 

Fenta-aeetyl derivative 
White powder, rapidly darkening in air. 
j Ethyl ether EtA'. [102®]. 

Fentaioxy-di-pbenyl oarhoxylio acid 
O^HioOb. Formed by heating phlorogluoin carb- 
oxylic acid with POOl, (Sohill). Beddish-brown 
hygrosilopio mass, resembling tannin and the 
proceidmg isom^V^de. 

TETEA-OXY-DlFHEEYltf DICABBOXYUC 
ALDEHYDE. Di-methyl derivative 
C,H2(OMe)iX)H)(CHO).OBH2(OMe (OH).CHO. 
'Divanillm, [304®]. Formed by boiling vanillin 
C,H3(OMe)(OE)(CHO)[3:4:l] with FeCl, (Tie- 
maun, B. 18, 3493). Slender white needles, si. 
sol. alcohol, sol. alkalis. • 

Tetra-'. lethyl derivative. [138®]. 

p-OXY-PHENYL-CINNAMlC ACID. Me- 
thyl derivative C.H,(OMe).CH:OPh.OO,H. 
[189®]. Formed from sodium phenyl-acetate, 
anisic aldehyde; and Ao^O (Oglialoro, Q. 9, 533 ; 
*10, 481). Prisms (from alcohol), si. sol. water. 

a-OXY-7- PHENYL- iso -CROTOTIIC ACID 
C,H: CH:CH.CH(OH).CO,JI. [116®]. Formed 
by coiling cinnamic aldehyde with aqueous HCy 
and HOI (Matsmoto, B. 8, 1144 ; Peine, B. 17, 
2114). I'ormed also by heating the ethyl ether 
of Btyryl*\|/-hydantom with concentrated baryta- 
water (Pinner a. Spilker, B. 22, 090). Styryl-i)- 

hydantoin [198“] is 

obtained by the action of warm alcoholic potash 
on styryl-hydantoin [172®], an isomeric body 
previously described by Pinner (B. 20, 2353) as 
oxystyryl-pyrazole. Styryl-hydantoin is got by 
the action of boiling dilute HClAq on (o)-ur- 
amido-phenyl-crotonic nitrile 
CHPh:CH.CH(NH.CO.NH.J.CN which is 

made by heating oxy-phenyl-iaocrotonic nitrile 
with urea. 

Properties.— Needles, si. 89^. cold water, v. 
sol. alcohol and ether. 

Salt 8.— P^A'j 2aq : needles.— AgA' i minute 
needles. 

Methyl ether MeA'. (290®). Liquid. 

Ethyl ether (295®) (Peine). 

Nitrile CHPh:CH.CH(OH).ON. [81®]. 
Formed from cinnamic aldehyde, KOy, and HOI. 
Crystalline grains (from benzene-ligroin). Con- 
verted by hydroxylamine into the orystaUine 
amidoxim OHPh:OH.OH(OH).C(NH2):NOH 
(Bornemann, B. 19, 1613). 

o-Oxy-pbenyl-orotonio acid (a) -Methyl 
derivative 0BH4(0Me)CH:CMG.C02H. ^ [118®]. 
Made from its methyl etnor by boiling with alco- 
holic potash (Perkin, 0- J. 33, 213 ,* 89, 481). 
MorKRlinio crystals (from aloohol) ; a:b.c 
= •863:1:1-262 ; ^ 64® 6x' (Fletcher). Not con- 

verted into its (/8) isomeride by light. With PCI, 
it gives MoCl, IICl, and the anhydride. Cone. 
1I,S04 also forms propionic ooumarin. Sodium- 
amalgam reduces it to methoxy-phenyl- butyric 
acid. With Br and with HI it behaves likd^ the 
(i9) acid. 

Methyl ether of the {a)-methyl deri- 
i;atit>eCBH,(OMe).CH:OMe.CO^. (276®). S.G. 

’1-1112 ; 1*1061. Formed ftrom siidium pro- 

pionic ooumarin and' Mel. Liquid. 

1&)-Methyl derivative 
CBH4(OMo)CH:OMe.COgH, [107*}. formed 



0Xy.PHBNYL^R0T6NI0 AOID. 

frommetli^-Balioylip aldehyde, sodio propionate Mamisee in alcohol at 100^ forms 


rm 


and propionic acid< 

Properties. — Monoclinifl crystals; a:b\c 
« 1-281:1: -762. i8 = 84^ 18' (Fletcher), -With 
PGl^ it gives the chloride of the acid. Coiu4 
H.^SO^ appears to polymerise it. Beh'^^fts like 
the (a)*i8omeride with sodium amalgam. With 


whence NajCOg liberies the methyl derivative of 
o-allyl-plienol.— AgA': white pp. 

Methyl ether of the 
vative MoA'. (c. 230°). 

1'1136. • 

(0)-Ethyl derivative • • 

0«H,(0Bt)GH;CMG.C(5,H. [133°]. Forrifodfrom 


CHPhBz.CPh2.CONHMe [267°] crystallising in 
triolinic plates. 

BLoxy.phenyl^brotomic aoi^ 
Ogng(OH)j.OMe:CH.COgH. {^ymethyUmbellio 
acid. • 

Methyd derivative 

[4:2:1J C,H2(On)(OMe).CMe:CH.COgH. [140°]. 
Formed by boirmg the meui|rl deriv^ive of {$)• 
methyl'umbelliferoi^ wilfi cone. KOHAq for 6 
hours (Pechmann a. Duisberg, ff. IG, 4^125). 
I Four-sided 4ableB, insol. water, v. sol. alcohol. 
• methyl deri-1 Beconverted into its lactone by boiling with aoj^s 
1.^. j| 1-1270 ; ^9' with NHgAq. • 

* *Di-methyl derivative • 

C,Hi(OMe),.CMe:Cn.GO,n. [146°]. Formed 
by saponification of its methyl ether (310°-820°) 


ethyl-salicylio aldehydo, sodio proyionate, and | which is obtained by further me^hylation of the 
propionic anhydride. Large tables (from al- j methyl derivative (Pechmann a. Gohen, B. if, 


oohol). Its Ba salt forms satiny needles, 

Anhydride Propionic 

eoumarin. Methyl-coumarin. [90°]. (292*5°). 
Formed by* heating sodium-salicylic aldehyde 
with propionic anhydride (Pgrkin, C. J. 28,fl4)). 
Trimetrio crystals ;a:b:c-2’l!j50:l: -4001. Smells 
like eoumarin, m. sol. alcohol, ncarl/ insol. cold 
KOHAq. Fuming H,S04 forms C4«H,0,(S0,I1) 
whence BaA'j lOaq. 


2132). Small needles, j. sol. alcohol.— AgA' : 
white powd«r. ^ ^ • 

Aji^ydride OJI*(OU)<^^i^. {$)■ 

kiTethyl-umbeltiferonc. [18G°]. Formed by the 
action of H.4SO4 on a mixture of acetoacetk ether * 
and roisorcin (Pechmann a. Duisberff B.^16, 
2119; A. 261, 1C9 ; c/. Schmid, J. 2^r. [2] 25,. 
82). Formed also by warming acetoift'clic 
with resorcin and alcoholic potash, and heating 


Oxy-phenyl-crotonio acid. Anhydride ^the resulting methyl-umbel liferone carboxylic 

^ i noioi if.a Tnnlf.inir.nmnt fAfichfteL 


. fi-Mcthijl eoumarin. [12G°], 

Formed by the actioh of II^SO, on a mixture of 
acotoacetic ether and phenol (Pechmann a. 
Duisberg, B. 16, 2127). 

p-Oxy-phenyl-crotonio acid . Methyl 
derivative OgH,(OMe).GU:GMe.GO,H. [154°]. 
i-->rme(P from anisic aldehyde, sodium pro- 
pi. nate, and propionic anhydride. Bectangular 
tables (from alcohol). -AgV. 

1 Oxy-phenyl-isocrotonio acid. Methyl 
deri^ ative •0,jH,,(OMe).Gn:CH.GH2.GO.^H. 
[106*6'']. Formed by heating aniaio aldehyde 
with sodium succinate and ACjOmt 120° (Fittig 
a. PoUtis, A. 255, 294). Plates, m. sol. hot 
water. — BaA'jdaq.— GaAV^aq.— AgA': sol. hot 
water. •. ^ , 

7-Oxjatri-plienyl-crotonic acid. Lactone 

[U8»]. Mol. w. 

329 (by Baoult’s method), 312 (oalo.). Formed 
by heating ajS-di-benzoyl-styrene at 310° (Japp 

а. Klingemann,*(7. J. 67, 679, 702 ; 69, 118). 
Lustrous needles or monoclinio prisms. Not 
attacked by phenyl-hydrf^iiii® or kof) at 150°. 
Bromine forms Gg^H^BrO* [109°]. Chromic acid 
mixture oxidises it to benzophenone. May ee 
reduced to oxy-tri-phenxl-butyric acid. Alodhoho 
potash at 100° yields CH2Bz.CPha.COgH, which 
at 810° changes to the original lactone. Alco- 
holic methylamine forms CH2Bz.CPha.00NHMe. 
[166°]. Ethylamine acta in like manner. 

^Oxy-tetra-phenyl-crotonic acid. Lactone 

CPh 00^^^* Tabular oxyUpiden. [186°]. S. 
(alcohol) 7 at 78°. Formed by heating ‘ aoioulor 
oxylepideg * OP}iBz:OPhBz at 840° (Zimn, J.iB. 

б, 16; Bn. Sj 118; Japp a. Klmgemann, 0. 
67, 666; Klingamann a. Laycook, O.J. 69, 140). 
TaUaa (fioia ateohol) : insod. water. Converted 

into OJAJAPrr 


acid [191°^ above its melting-point (Michael, 
J.pi'. [2] 37, 469). (/9)-inethyl'Umbelliferone is 
also obtained by heating citric acid with resor- 
cin and H2SO4 (Wittenberg, J. pr.^ [2] 24. 
125). Plates (by sublimafcion)^ sol^ alaohol 
and hot water, si. sol. ether. Its dilute illka- 
lin^ solution has blue fluorescence. Potash- 
fu^ou forms di-oxy-aceto[*hcnonc. Yields a 
nitro- compound, jCon verted by reduction into 
amido-(j8)-nietbyl^irabelliforone [247°], wlience 
B'.2H^S0, 2aq and 0,uH8(NO)NO,. Sodium-amal- 
gam reduces ()8)-methyl-umbelUferoneto G,on,oOt 
[259°], whence 0 ,oHJAcO, [ 222°] (Michael, Am. 
6,436). , 

Acetyl derivative of the anhydride 
C.sHj^O*. [150°]. Long whi|,p needles, v. sol. 
alcohol. • * 7 J .J 

Benzoyl derivative of the anhydride 
C,aH,Bz03. [100°]. Needles (from alcohol). 
Methyl derivative • 

CMe:gH ^ 590], Needles (from^ 

On reduction wifK so- 


0,H3(OMe^<^^3o. 
alcohol), insol. water. 


dium-amalgam*ityioia3C.H.(OMe)<^®“®-^ 

[2P44°]. Bromine in chloroform reacts forming 

(4S3:1 ) -Di-bisrphenyl-cro tonic acid 
ftH3(9H)j.CH:C\C^3)i^Ojlf [4:3:1]. Eomth^ 
oaffeXc acid. • * 

nTpnovionvlm-methyl derivative 
CA(pCO.C2Hj(OMe).CH:C(«H,).COjH. PW- 
mohomoferulie acid, [129°]. Formed by heat- 
m«. vanillin with god^um* propionate pro- 
pionio anhydride (Tieman a. Kraaz. B. 15, 2060). 
White needles, sol. alcohol, ether, and benzene, 
jnsol. water and Ugtoln. • 

m-Methyl derivative a 

0*/.OHKOMe\.OHtOmFACiaTOL 
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OXY.PIIENlL-OROTONiO ACID. 


[194°]. formed 


oM, [168°]. Largo trimotrio tables. Sol. al(^liol 
and ether, ed. sol. ohloroform, benzene, and hot 
water, nearly insol. cold water and ligroin. On 
heating the aeid it spli/^s off^OO^ forming iso* 
eugonol.— A'^Ba J yellow needlos. 

Di-meihyl derivative 
O.H,(OMe)j.CH:C(CH,).CO,H. Mefhyl-hmtio- 

ferulic acid, [141 'j. Needlos. Sol. alcohol, 
ether, and*;, hot \\ator. — A'Ag : white crystal- 
line pp. . 

Di-methyl- derivative -methyl ether 
C,H;,(OMe),.CH;C(CH,).CO.,Mo. Colour- 

less plates. 

Methylene derivative 
0H,<Q>aH3.CII:CMe.C02n, 
by boiling piperonal with propioiilo anhydride 
and sodium propionate (Lorenz, D, 13, 769). 
ft'^sms (from dPiuto alcohol). — AgA': pp. 

Tri-oxy-phenyl-crotonic acid. Anhydride 

' [235»]. Prepared by the 

action of H.,^0,on amixtureof acetoaceftj other 
and pyrogallol (Wittenberg, J. [2] 26, 68;^ 
* Peohni^nn a. Dnisberg, B.,^16, 2127). Needles, 
sol. alcol.ol and hot water. Coloured green by 
^^FeCTi,. Yields a di-acetyl derivative [170^]. An 
*^j[aomerideJ^84°1 is formed by using phloroglucin 
ifffileadof pyrogallol; it yields a di-acctyl deriva- 
tive [140°] (Pechmann a. Cohen, ii, 17, 2189). ^ 

Tetra-oxy-pheuyl-crotonic acid. ^ Methyl- 
ene-di-methyl derivative 

CH,<Q>O.H(OMe)^.CH:OMe.CO^. [209“]. 

Fomt^d by heating apionio aldehyde with pro- 
pioiflo aldehyde and sodium propionate (Ciami- 
cian a. Silber, B. 22, 2488). Yellow neeiKes, 
almost insol. water. — CaA', 6aq. — AgA' : white 
gelatinous pp. . “ 

OXY-PHENYL-CTJMINYLiCMINEv.CuMiNYL. 

AMIDO-PHSNOL. 

OXY.PHENYL CXJMYLAMINE v, Cuminyi,- 

IDENB - AMIDO-PHENOL. 

0-OXY-PHENYL-CYANAMIDE. Ethyl de- 
rivative C«H,(OMt)NH.Cy. [94°]. Made by 
passing g#.scous «SlCy into an etherer.l solution 
of o-amido-phonetole (^Berlinerblau, J. pr. [2] 30, 
100). Grysta^. Insol. water, v. sol. alcohol and 
ether. Does not appear to polymerise. With 
fuming HCl at 120° it cives o-amido-phenol. 

Salts. — ^^'•croscopic needles, 
'*‘'feot hfr mixing alcohohe solutions of Na^Et and 
ethoxy -phenyl-cyanamido. Its aqueous solution 
does n8t absorb COj.— GaH«NjOA*jV. Curdy pp. 

»-Oxy-phenyl-cyanamide. Ethyl deriva- 
tive O^H(OEt)NHCy. t [78°]. Made in the 
same way as the o- compound. Colourless crys- 
tals. Insol. ^ater, v. sol. /'.IcohoJ^nd bthcr.— 
O^N^OAg. . 

OXY-PHENYL-CYANATK Ethyld^rivce^, 
'ftneCA(OEt).N:CO. [219°]. Made by distil- 
ling G.H,(pEt).NH.CO,Et (Kohler, J.ifr, [2] 29, 
269). White needles (from HO Ac), sol. alcohol 
and chloroform. 

DI-OXY- PHENYfi-D?-CYMYL-METHAIirE 

Formed from 


benzoic aldehyde, thymol, and HjSO^ (Bussa- 
noff, B, 22, 1^49). Thin tables (containing,, j 
EtOH), Y sol. okoroform. 

D%*aeeiyl derivative [126^]. CrysUla. 
c 


OXY-DIPHENYIENE-ACETIO ACIB 
<;^|^‘>0(OH).CO,H. Formed by 

boiling phenanthraquinone with NaOHAq 
jBaeyor, B. 10, 126 ; Friodlifndor, B, 10, 634). 
Plates ^(J^itaining ^aq), v. si. sol. cold water, v. 
sol. alcohol. Cone. forms a blue solution 

on wanning. Chromic acid mixture yields di- 
phenylfer»c ketone. NaOHAq at 160° splits it 
up in% iluorentL-aloohol and CO.j. HlAq and P 
at 140° reduce it to diplv^nylone-acetio acid. 
Bromine forms CnH^Br^Oa [225°], whence 
CjJTjBr.Et'O, [161°J.-CaA',2aq: crystals. 
Ethyl ether KtA'. [92°]. Prisms. 
DI-OXY-PHENYLENE-DIAMINE 
C«H,;(OH).(Nfi2)r' by reducing the dioxim 
of di-oxy'-qninono with SnOL and HCl (Nietzki 
a. Schmidt, 22, 1650). Yields on oxidation 
crystalline C,H,(OH),(NH),.— B'H.SO^. 

Tetra-acehjl derivative [225°]. Needles. 
Isomeride v. Di-ami no-iirpnoQUiNONE. 

DI - OXY-DIPHENYLENE-DIHYDEAZINB 
'•CA(0H)(N2H,).C,H3(0H)(N,H,). [140°]. 

Formed by reducing the diazo- coinpound from 
di-o?Jy-di-amido-dipheuyl with SnCl^ (Kunze, B, 
21, ‘"3333). Thin pf&tes, forming with acetone a 
compound C„H.„N.O., [200°]. 

OXY-DIPHENYLENE KETONE CuH^O, t.e. 

CO<^“H‘ oif. [96“](G.)i [91“](R.)- Formed 
by wanning dry sodium Salicylate yith excess 
of POCI3 and distilling (R. Richter, J, pr. [2] 28, 
294). It is also one of the products of the ac- 
tion of phenol on the sulpliato of o-diazo-ben- 
zoic acid (Gricss, B, 21, 981). Needles, insol. 
water, v. sol. hot alcohol. Its vapour passed 
over rod-hot lime yields diphenyleno ketone and 
di-phenylenc-kctono oxide [82°]. Distilled over 
red-hot zinc-dust it is reduced to diphenyl. 
Gives a nitro-derivativc [221°], a di-nitro- deri- 
vative [0. 235°], and a bromo- derivative [193°]. 
OXY - DIPHENYL1.NE - K;5;rONE OXIDE 

0„H.O, U. 0,H,<g‘^>O.H,(OH). Oxy-xanth- 

one, [147°]. Formed by heating resorcin with 
salicylic acid and ZnCI, (Michael, Am, 6, 91). 
Formed also by hcatii^g salicylic acid with (3)- 
resorcylic acid and Ac^O (Graebe, A, p54, 290). 
Yellow needles (from alcohol). Split up by fusion 
with potash into resorcin and salicylio acid. 
Gives diphenylcno-mcthane o.vido [99°] when 
distilled with zinc-dust. Yields tri-oxy-benzo- 
phenone [133°] when fused iwitli NaOH. — 
NaC,;,H,0a.-—Naa0,3H.04 (dried at 100°). Lemon- 
yellow needles. 

Acetyl derivative CisH^AcO;,. [168°]. 
Di-ozy-dipheuylene ketone oxide v, Euxah- 
TiioNfe, vol. ii. p. 629. (/Bj-Iso-euxanthone 

C.n,(OH)<^>C.H,(OH), got from di-nitro- 

diphenyleno ketone oxide [260°], yields a crys- 
talline di-acetyl derivative [175°] (Graebe, A* 

264, 301). An isomeride CaH4<^^^0<,HaPH), 

[247°] is obtained from phloroglucin and sali- 
cylic acid (von Kostaneoki a. Nesaler, B, 24, 
1^6). A second isomeride with the formula 

W<co>OA(On),[J [240<-].gotbyhe#». 
ing tetra-oxy-bonzophenona with water at 200°, 
yields a diacetyl derivative [161°] and dyes colton 

r, c b 



OXY-DI-PHENYL-JETHANE aVRBOXYUC ACID. 


r« 


Bordontej with alumina, yellow, and with iron, 
greyish-bkck (Grfipbe, B. 24, 909). Another 

Uomeride[l®]o.H,(OH)<(^>0^,{OH)[j6] 



*vw*a-oxy.diplienylene 

hydride of Hexa-oxy-benzopiiknone. 

DI-OXY.PHENYLENE-DI-METHYLtDIKE- 

TOHB C.H.,(OH),(CO.CH,)y nL 80 “]. ^jAiincd 
from di-oxy-acetophonono (lOf), ZnCl^ ^20g.), 
HOAo (50 g.), and\»OCl3 (10 g.), at 110^ (Ore- 
pieux, BlDi] 0, 152). Crystals (frontliot water) ; 
yields with pheiiyl-hydraaine the compoundi 
OA(OH),(OMe;N,Hl’hL [o. ^31°]. 

Tri-oxy-phenyleae di-methyl ^ketone 
0^(OH),(CO.CH.V, [189“]; Porm«(L in lAc 
manner from tri-oxy-acclophenone^o.). iieu.s 
a di-phenyl-di-hydrazide [246°] and also an 
acetyl derivative [209°] which yields a di-phcnyl- 

^ ^DI-(?XY-PHE»YLENE Itf.PJIENYL DIKE- 
TONE i.e. C,H,(OIl),(CO.C,ig.,. Di» 


I ineol. cold water. Does not give a dya-atuff on 
oxi^tion (Heumann a. Wiernik, B* 20, 

Di-oxy-di-phenyl*ethane CHs.0H(0,H,0H)2* 
Elhylidene diphemh [122°] (F.) ; [126^(^au8, 
B. lib 3004). Formed ^y the action of SnOIi or 
irCl on a niixtnro of phenol and paraldehyde 
(Fabloyi, 9i3. 11, 283). Needles (containing 
i ileducos ammoiiiacal AgNO, forming 

a mirror. , • 

I)i-bcnzoyl derivative, [l£c^. Prisms. 
l)i-*ntcthyl iier^ativc, [140°]. Formed 
from aci’tyl chloride, aniaole, and^AlCl^ (flatter- 
manii, B. 2ft, 1129). Mieancons scales. 

Di-ethyl derivative [142°]. Scales.* 
laomeridos v. Di-oxy-ethyl-benzekb. • 

I * Tri-oxy-trLphenyl-ethane • 

: C lV(OR).CH.,.Gn [OJl pU).,. Ethemjl-triphenol, 
Formed from CH./Jl.CllCl(OFt) and phenol 
(Wislicenus, A. 243, 153). Amj^rphous resin^. 
si. sol. ether. Yields iso-rosolio acid on ox«h 
tion with FeClj. Forms^ tri-acetyl derivative. 

Tetra-'wy-di-phenyl-eiLhano 

C»H,(QTl).ClI(0H).CH(0Tl).0,H,(pfi). 

Anhydride Two jBomende* 


bcnmrao~riAn. '[lioo]: Formed, toRctlior with V f by" the‘'action"5 

2270 i A. 210. 26?). , Leaflets, i-oljWatc. 


Di-acctyl derivative, [150^]. Needles. 
Bi'benzoy I derivative, [151^]. Needles. 
Di-oxy-phenylene di-phenyl dkotone 
0,Hj(OH)JCO.O«HJj# Dibenzohydroquiiumct 
[207"’]. Formed from hydroquinone, BzCl, and 
AlCl, (D.). Golden needles (from alcohol). 
Ei-bemoyl derivative, [146°]. 

TETEA-OXY-DIPHENYLENE-DI-PHENYL- 

DI-THIO-DI-UBEA, Tetra ^methyl deriva- 

^^NlIPli.OS.NH.O.E.a(OMi0a.C,ir.a(O^Ic).-NllCS.Nnrh. 

[184°!^ Formed by warming the compound 

CA(OMe),(NHJ.C«H,(OMe),(NH,Jwithphci.yl- 

thiocarbimide (Bossier, B, 17,2128). Flakes, sol. 

‘’°‘tETEA - OSfy -BIPHEKYtElfEairafONE. 

V&iA'fL-'tnethvl ether v, C<eiiuIjTONon. 

DlS-DIPHENYLENE-dUINOXALINE. 
Di-ethyl ether 

[6:3:j]CaII,(OEt), [i!2J* 

Formed* by the action of phenanthraquinone on 
the hydrochloride of the diethyl ether of («)- 
diamido-liydroquinone (Nietzki a. Ilechberg, B* 
23 1212). Yellowish needles, si. sol. water. 

’ OXY-DI-PHENYL-ETHANE 
0„H„0 ».«? C,H,.CH,.CH,.C.n,(On) or 

allowing a mixture of ttyrenc, ph^cnol, II3SO,, 
and HO Ac to stand (Koenigs, B. 23, 3144). 
Crystals, sol. dilute NaOHAq. • 

Benzoyl derivative [83^]. 

Methyl derivative CHjI’h.CH.^.C<iH40Me. 

[61°]. Formed from a-phenyl-methoxy-cinnamio 

acid, alcohol, and Na (Freund a. Remse, B, 23 
2865). Plates, sol. alcohol. /nWfqOH) 

rSulvhonic acid C„H,a(OH)(SO,il). 
Formed by pota^-Iuaioa from s-^‘-Pbe»y[ 
ethane disulphonio acid (Kade, B, 7, 433). 
Plates, sol. hot water. 


Tstra-oxy-tctra-phenyl-ethane 0.^,1!, _ 

[218°]. Formed by fusing tetra-plft-nyl-ethgiglg 
tctra-sulphonic acid with potash (Engler, B* 11 
930). Plates (from dilute alcohol). 

Tetra-axy-tetra-phoayl-ethaiie 
(HO.OJI,) 2 CH.CH{C,n..OH).,. Formed from 
oxy-benzophonono (Ba^er, A. 202, 133), Kosm, 
yielding a crystalline tetra-acetyl derivative. 

Hexa-oxy-tri-phenyi-ethane • ^ • 

(HO).C.H..CH.,.CH(C,U,,(01I).J,. Three »m»rph- 

Gift isomeridcs are formed from di-chloro-di-ethyl 
oxide by the action of pyrocatechin,^ resorcin, 
an5 hydroquinmie respectively (Wislicenus, A, 
243, 181). They are v. sol. ^-Icohol. 

OXY-DI-PHENYL-ETHANE CAKBOXYLIO 
ACID C„n,(OH).CH.,.ClIPh.CO>H. [120°]. 

Formed from phcnyl-coumann, dilute alcohol, 

and sodium-amalgam (Sardo, 0, 13, 273). Small 

prisms.— AgA' : si. sol. hot water. 

Oxy-di-phenyl-Gtlmue dii^rboxylio acid 
C,H,(CdJtI).CfL.CH(On).0,S,CO,rf. Hydro- 
<i,j:diphtkLhjUc acid. [e. 170“]. Ff-Pf 
ite anhydride, which is a produU ol ‘he action 
ol Bine-dust and HOAc on phthalio anhydride 
(Wis toemis, B. 11, 2»1). • 

decom^olbs at m° in vacuo (HaaselbMh, 

eilier EtA". Crystailine... 
Anhydride HydrodipUUWe- 

*inicacid. ri98-5°]. IMsms. Converted by KLy 

t; 215» into C.Hico!lI).CH;CH.CA.CO.H.-- 

AgA' spp.*,, • 


Bi - olv^^ttwpheiyl • ethane dl -o - carbo^llo 
acid C H,(CO%J.CH(OII)r.OH(OH).C,H^OO,H. 

{Ha«elbaoli, A. "43, 206). Hydri^^tW W 
aprodifct of the notion ?°^ 

on diphthalyl. The free boicT is unstable, at onw 
yieldmg 'hehnhydridc whioh 

ufg to 190“ yields it? second anhydride hydrodi- 

O,H,(OH).0H,.OH,.0,H,(OH). [189 ]. ^ H (CO,HhCH(OH).CH(OH).CA-C03l , , 

Foried ly' reducing benroin di,arb,x,hc aeW 



712 OXY-DI-PnEinn.-ETHANB CAUBOrnilO AOID. 

r 


w!th sodium-amalgam (Oppenheimer, B. 19» 
1817}« M. sol. water. lulusible. 

o-OXY .PHENYL-ETHYL.AUIBO - AGETIO 
ACID. Ethyl d€rivativ9 
0,H4(0Et).NEiGH3.C02H. Fdrmed from ohloro* 
aoetio acid (1 mol.), OA(OEt).NHEt (2 mols.), 
and alcohol (Vater, /. w, [2] 29, 2^%). Oil. — 
OisHifNOsHCl. Very njgro8Qo^io,^E thylo- 
chloride C^H^NOsEtOi. Formed from 
OaH4(O.Et)^^Et^ apd'chloro-acetlc acid. Oil. — 
(OijHiyNOaEtCljFtOl^: ’/ollow cryatalr. 

j).(\XY.PHENYI-ETHYtAMINB 
0*H4(0H).0H2.0H2.NH2. Formed '-by heating 
' tyfosme at 270° (Schmitt a. Nasse, A. 183, 214). 
Solids Yields p-oxy-benzoic acid on fusion witn 
potash pBarth, A, 162, 101).— B'lJCl. Needles. 

Oxy-di-phenyl-ethylamine 
CHPh(OHl.CHPh(NH2). [161°]. Formed by 
reducing the ox^ of hydrobenzoin or the mono- 
osim of benzoin with sodium-amalgam and 
alcohol (Goldschmidt a. Polonowska, B. 20, 492 ; 
21,488). Needles (from alcohol).— B'lF.Cl. [210°]. 
— B'jHatHCi; 2aq. — B^HOAc. [156°]. ^sms. 
Di-acct^l derivative [169°]. 
p-Oxy-di-phenyl-ethyl-amine. 'Ethyl ether'^ 
* EtN(C/I,)(C«H,.OEt). (319°). Formed froin 
p-oxy-^f/henylamine, EtI, and alcoholic potash. 
^Oil,‘with an odour between that of geraniums 
- ^ d violet^-^Philip a. Calm, B. 17, 2434). 

'’)&-OXY.;8-PHENYL.ETHYL-ISOAMYL MA. 
LONIC ACID CHPh(OH).CH2.C(COJH)2.C,H„. 
Formed by reducing phonacyl-isoamyl-malonio 
acid with sodium-amalgam (Paal a. T. Holi- 
mann, B. 23, 1603). '^hick oil, almost insol. 
water, yielding the lactone of -y-oxy-Y-phenyl- 
heptorc ^jd on distillation. 

CTAY-PHENYL-ETHYL-CAEBAMIC AN^Y- 

DBIDE C,H.<^^‘>CO. [29°]. Formed from 

alcoholic potash, and EtI 
(Bender, B. 19, 2952). Not affected by HGl. 

0 - OXY - PHENYL - ETHYL CAEBAZIDE. 
Methyl derivative C,oH,5N,02 i.c. 
OA(OMe).N2H2.CO.NHEt. [110°]. Formed 
fl^ CaH4(OMe).NJl2 and phenyl cyanate 
(Beiseneggir, A. 281, 322). Needles (4rom Aq). 

o-OXY-DI-PHENYL-ETHYLENEC,,H„Oi.c. 
C,H,.CH:CH.C H,(OH). [136°]. Formed in 

small quantity by heating salicylic aldcliyde 
' with •phenyl-acetic acid and NaOAc at 200° 
(Michael, Am. 1, 316). ^Necdl^s (fromtalcohol). 

i)^xy-di-phfnyl-ethylene. Methyls dcri- 
vafiws C,4H„(OMe). [136^]. Formed by heating 
the methyl derivative of |)-coumaflo acid (Oglia- 
loro, Q. 9, 536). Plates, sol. alcohol. 

Di-o-oxy-di-phenyl-etiiylene 
OgH,(OH).CH:CH.C^40H. [95°]. Formed from 
salicylic aldehj’de, zinc-dust^nd F^Otic (j^arries, 
B. 24, 3178; Tiemaqp, B. 24, ?17M. Needles. 
Its alkaline solutions 8h(^ l^tue fluorcsormccA. 
Yields a drVbenzoyl derivative [108°] which forms 
a dibromide [69°]. <. 

Di-p-ozy-di-pheayl-ethylene 
0;H4(0En.CH:CH.CgH4(0H). DHOXy-etiWene, 
[280^. Formed by bciling an aloohoUp solu- 
tion of 0G1,.GH(0^H4.0H)2 with zinciddst (E. 
ter Meer, B. 7, 1200 ; Elba a. Hoermann, j.pr, 
[2] 89, 498). Small crystals (from HOAo)- 
Vittdsa di-aoetylderiYatiye [218°J« 


Di-oxy-dl-ph^nyl-cthylcne. Di benzoyl 
, derivative C.H*.C(OBz);C(OBz).C;Hi. Iso- 
hewtih [169°]. Formed by iae action of sodium 
on a mixture of benzoic aldehyde and BzCl, or 
on B^Gl alone, in ether (Klinger a. Schmitz,* B. 
94, 1276). Decomposed byHCl into benzil and 
benzoic acid. Alcoholic potash forms benzoin. 

Di-p-oxy-di-phenyl-ethylene. Di-methyl 
derivative [140°]. Formed 

from ftnteole, AcCl, and AlGl, (Gattermann, B. 
22, '»132). Fktes, y. si. sol. cold alcohol. 
Yields CO(C^H^OMe)j on oxidation by GrOj. 

Di-ethyl derivative CHjj:0(0„H4.0Et)j, 
[142°]. FoYmed from G„H,OEt, AoGl, and AlGl^ 

Tetra-oxy-tetra-phenyl-ethylene GjsHsoOi. 
Formed by pota3h-fu«ion from tetra-phenyl- 
ethylene tetra sulphonic acid (Behr, B. 6, 278). 
Plates (from HO Ac). Not molted at 800°. 

FeCIj in Hfi^Ac forms green metallic crystals of 
^aq, si. sol. alcohol. 

DI-OXt-DI-PHENYL-ETHYLENSDIAMINE. 

Di-ethyl derivative G,H^(NH.CaH,OEt)a. 
[98°J. Formed by <ho action of ethylene bromide 
and Na^COj on the hydrochloride of G„H4(OEt)NH, 
(Bischoff, B. 23, 1979). Plates (Arom ether- 
alco^vol). 

OXY-DI-PHENlX-ETHYLENE CAEBOXY- 
LIO ACID 3„1I,.CH,.CH(0H).G„H,.C02H. [96°]. 
Formed from deoxy benzoin o -carboxylic acid by 
sodium-ainalgpm (Gabriel a. Michael, B. 11, 
1020; 18, 3480). Plates (from dilute alcohol), 

' 'At 100° it forms an anhydride G,jH,<P2[60°]. 

The isomeric acid 

GJI,.CH(On).CH2.C«n,.CO,n, [127°], formed by 
reducing the isomerio deoxybenzoin o-carboxylio 
acid, also yields an anhydride 0,511, Pj, [90°]. 

p-OXY-PHENYLETHYLENE - QUINOLINE 
G„NH,.GH:CII.0«HPH. [253°]. Formed from 
{Py. l)-quinoline (lepidine) by heating With p. 
oxy-benzoic aldehyde and KHSO^ at 160° (Hey- 
man a. Koenigs, IS. 21, 1424). Grystals, si. sol. 
dilute NaOHAq. 

p-OXY-PHENYL ETHYL KETONE 
CJI,(On).CO.CJl5. Propionyl phenol. [148°]. 
S. '034 at 15° ; at 100°. Formed by heating 
phenol with propionic acid and ZnCl* (Gold- 
zweig, J.pr. [2J 43, 86), and also by the action of 
propionyl chloride on iphenol (Perkin, C. J. 66, 
646). Needles or prisms, v. e. sol.ralco’iol. 
Potash-fusion yields phenol and p-oxy-benzoio 
acid. Yields a cli-bromo- derivative [100°] and a 
nitro- derivative [180°]. 

Methyl derivative 0jH4(0Me).G0.02Hj. ' 
[27°]. (274°). Formed from mnisole (10 g.), 

propionyl chloride (10 g.), and AlCl, (12 g.) in 
CSj (Gattermann, B. 23, 1203). Yields an oxim 
[67°J crystallising from alcohol. 

Ethyl derivative. [30°]. Prisms. Yields 
an oxi.n G,H,(OEt).G(NOH).Et [97°]. 

Di-oxy-phenyi ethyl 'xetone 
[1:3:4] C„H3 (OH)j.GO.GA. [96°]. Formed from 
resorcin (1 pt.), propionic acid (1 pt.), and ZnOl| 
(Goldzweig). Needles. Gives a red colour with 
FeClj. Yields a phenyl-hydrazide [115°]. j. 

Di-ethyl derivative GaH3(OEt)j.GO.dp|, 
[76°]. Formed from propionyl chloride, 
C„H^(OEt)2, and AlGl, (Gattermann). Yields an 
oxim [183°] crystallising in heedles. 

Di-oxy-phenyl ethyl ketone 
J6:2:1]G,,H3(0H),.C0.GA- [92°]. Formed from 
hydroquinone (1 pt.), propionic acid (1 pi)i and 
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{9 pts.) At 100® (Goldzweig). Needles, 
giving a yellowish-ied colour with FeCl., Yields j 
aphanyl-hydrazide [100°]. 

OXY-DI-PHENYL-ETHYL NITRITE 
0,4H„N0, U OPh,(OH).OHa.O.NO. 1100°J. 
Formed from di-^enyl-othane (1 p*.). HO/o 
(10 pis.), and HNO, (1 pt. of S.G. 1*5) in the cold 
(AnBchatz a. Romig, A. 233, 327). Needles, 
oxidised by OrOj to benzophenone and di-f)henyl> 
vinyl nitrite [87°]. • 

DI.OXY.DI.PHJNYL-DI-flTHYL. PYRAZ. 
IHB DIHTDEira 

[260°]. Formed, together* with an isoracridtf 
[163°], by the action of ACjO on a-phenylamido- 
bntyrio acid (Nastvogel, B, 22, 1196 ; 23, 2014). 
Needles (from alcohol). • 

OXY-PHENYL-ETHYL-PYRIMIDINE 

propionamidine Jiydrochloride, bonzoyl-aeeto- 
aoetio ether, and dilute (10 t).c.) NaOHAq (Pin- 
ner, B. 22, 1621). Needles, V. si. sol. water. * 

OXY-TOI-PHENYL-ETHYL-PYRROLE 

' [123°] ani [129°]. Fanned 

from C,Hj.CBz:CHBz and alcoholifi ethylamlne 
(Japp a. Klingemann, 0. J. 67, 705). Formed 
also by heating the cthylainidip of di-phenyl- 
benzoyl-propionio ^id at 340°. Triclinio 
prisms [»3°]; a:6:c « •912:1: -962 ; a = 78^ 48';* 
6 a 89° 10' ; 7 a 68° 2'. From dilute solutions it 
also crystallises id monoclinio prisms [129°]; 
a:6:c*l‘690:l:l-968; /3 = 86°64' (Tutton, C. J, 
57,731). Yields a bromo- derivative C^^JIaoBrNO 
[142°] crystallising in monoclinio prisms. 

0iY-PHENYL.(Py. 1).ETHYL.QUIN0LINE 

Formed by con- 

densing o-oxy-benzoic aldehyde with {Pt/, 1)- 
methyl-quinoline and reducing the product with 
HI in HOAc aiJtl P (Koenigs, B, 21, 1428, 21G7). 
The 0- compound melts at 181°, the m- compound 
at 209°, and the p- compound at 177°. They 
yield the oxybenzoic acids on fusion with potash. 

jS-OXY-PHENYL-ETKYL-SUCCINIC ACID 
00,^H.0HPh.CH(C0.^)93H(0H)Me. Formed 
from F^enyl-acetosuccinic ether, alqohol. and 
Bodinm-amalgara (Weltner, B. 18, 791). The 
free acid splits up at once, yielding tlie anhy- 
dride OijHiA [167*6°] wlience Ca(Ci.JI„04),/.— 
Ag0|2H,,0,: flocculentpp. 

DI.OXY.BI. PHENYL - ETHYL - <|/.THI0 - 
DBEA. Di-methyl derivative 
0eH4(0Me).N:C(SEt).NH.C,H40Me. [83°]. Got 
from di-anisyl-thio-urea and EtI (Foerster, B, 
21, 1863). Prisms.— O^HaoNgSOaiU. ,[163°]. 
Rhombohedra.— B'alJaPtCl,. 

o-OXY-PHENYL-GLYOlDIO ACID 
0 


0 

/s. 


0^4(0H).CH.CH.00aH. Balkylglycidic acid. 
Firmed by tibe action of cone, aqueous NaOH 

NBz 

upon benzoyl-infido-oumarin 

(PlOohra. Wolfrum, B. 18, 1186). Flat needles 
mr prisine. V. sol. alcohol and ether, si. soh 
aola water. Bjr boiling with dilute HSOa it is con- 


verted into oxido-oumarin OA<°o !oO 
— CaA'2 6aq : priAis, # 

o-OXY-PHENYL-GLYOXYLIO ACID 

04H,(0H)d30.C0aH. [44°]. Formed by adding 
acid to aaolution of NaNOj and isatin in dilute 
NaOH, and heating the solution of the diazo- 
compound thus obtained ^0 60V(Baeyer a. 
Frit8ch,*B. 17, 97§). fificlds oo-di-oxy-phenyl- 
acetic acid on redaction with socBum-auni^lgam. 

Di-oxyiphenyl-glyoxylio amd. Methyl 
de rivaiive [4:3:l]OflH3(OH)(OMe).CO.C(lH. ' 
[134°] w A product of the oxidation of ioetyl- 
eugenoi by jCMnO, (Tiemann, B. 2a, 2878). 
Prisms, V. sol. wnter and alcohol. Di-methyl 
deriuafM'<rt4:3:l]C.H,(OMe),.CO.CO.,H. [139°]. 
Formed, together with veratric acid by oxidation 
of the methyl derivative of eugenoi or ^o- 
eugcnol by KMnO, (Tiemann a. Matsmoto, B, 
11, 141; 43iamiciar. aT Hilber, B, 23, 110^. 
Trimef.ric tables, melting it 100° wlfen nydrateu. 
Methyleiie derivative * 

CHj<Q>C.H,.CO.CO,n. [149°]. Formed 

oxidijiiig iso-snirol with alkaline (0. a. 

S.). Light-yelh)w needles, containing benzene 
of crystallisation (from benzene).— 
o-OXY-PHENYL-HEXENOIC ACID 
C4H4{0H).0,TI,.C0.H. a nhydride 
[64°J. (3Cjl°j. Formed by boiling sodium sali- 
cylic aldenyde with valeric anhydride (Perkin, A. ' 
147, 236). Prisms (from alcohol), insol. cold Aq. 

An isomeric lactd!le, prepared by heating 
phcnyl-acetyl-butyric acid, is oil>^ (Krdro^n, A, 
264, 182). • » 

• OXY-PHENYL-HEXOIC ACID 
qHMe(OH).CH(CH.,Ph).CH.,.CO.,H. [76°]. Small 
prisms (containing aq). --- CaA'.^Gaq : minute 
prisms. Anln^lride Bcnzyl-valerO' 

lactone, [86°J. Formed by reducing benzyl- 
acetyliiropionic acid with sodium-amalgam 
(Erdmann, A. 264, 182). Crystals (from CSj). 

o-OXY-PHENYL-HYDBAZINE. Methyl 
derivative C„H4(OMe).Nn.NH^ [43°]. (240°). 
By reducing C,n,(OMc).Nj.SO.,Na with Zn and 
glacial Hectic acid there if formtd the salt 
CJl4(Oj\Ie).N,JI .SOyNa aq ; which is then warmed 
with HClAq (Beisenegger, A, 2^, 314). Needles 
(from ligroin). Yields B'HCI, B'-HaCp^, and 
B'C.,il,N,0,. , “ • ' 

Acefyl derivative Cnllj^NjOa. [126°].^^ 
DPo-oxy-di-phenyl -hydrazine. Dmetmfit 
derivative^ {C,,Il4(OEt)}.^N2H.^. [89°]^ Formed 
by reducing The azo- compound NjfCjHjOEt), by 
Lalcoholio ammonium sulphide (Schmitt a. MOh- 
lau, J.pr. [2J 18, 202^. Colourless needles, in- 
sol. mate^ sol. alcohol and ether. The w-iso- 
merioe f<?fne coloifrless needles [85°] (Buohstab 
JT.Jr. [2] 29, 300). # 

•Tetra • oxy -‘diphenyl - hydraiine. Tetra^ 
methyl derivative • * 

OA(eMe)2.Nn.NH.CeH,(OMe]4. • Hydrwsodi^ 
m^thylhydroquinon’e, Forhied by reducing the 
di-metbyl derivative of nitro-hydro-quinone in 
alkaline solution (Baedfeler, B, 17, 2126). Con- 
verted by acids into the totra-iqpthyl derivative 
of tetra-oxy-diamido-diphenyl. 

jp-OXY-PHENYL-IMIDO-DIACETlC ACp. 
Di-ethyl derivative of the os^y-anilide 
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O.H4(OEt).N(OHa.COja).CHyCO.NH.O,H,.OEt. , 
[167i. Got from OA(OEt).NH.OH,.CO.^ by] 
heating at 260*^ (Bisohoft a. Nastvogel, B. 22, 
1790). Crystalline, insol. hot water. 

DI-o -OXY vDI.PB:ENYL‘miDO-A<JETO- 
VITBIIE. Di-methyl derivative C,8H„N,0j 
f.a.NH(OHCy.OA.OMo),. [123°]. 'formed by 
heating C,^4(OMo).CH(OH).CN with alcoholic 
NH, at 70°^(VoswincLel, B, 16, 2025). Tables, 
insol. water,’ sol. alcohol, ^ 

o-OXT - PHENYL - afi - IMIDO - PitOPIOMIC 
ANHYBBIPE Di-henzoyl derivative 
{C.H4 (OH).OA(NBz).CO} 29. Obtained by heat- 
ing hippuric acid with salicylic aldehyde dis- 
8olve*d in acetic anhydride with addition of 
sodium Scetate (Plochl a. Wolf run, B. 18, 1183). 
[160°]. Crystalline solid. By boil'ng its abetio 
acid solution with a few drops of aqueous HCl 
it is converted .into the benzoyl derivative of 
iift^ocoumarin. 

DI-o-OXY - DI - PHErYL-IMIDO-THI AZOLE. 

Tetrah.'jdxide of it.e di-meth^i deriva- 

tiv« ‘2 ^^C:N.C,H,OMo.\i 2S’]. j 

Formed by boUing di-anisyl-thio-urea with 
' (Foerster, B. 21, m\). Prisms. On 

hea^ ng with CSj at 200° it yields the coiil'poutid 

un- 

stable when moist. 

jp-OXY-PHENYL-INDAZOLB 

0,H,<gH>N.OA-OH. [195°]. Formed by 

boiling its ethyl derivat've with HIAq and a 
little P (Paal, B. 24, 905). Groups of short 
prisnfp, V; soF. HClAq, si. sol. ether.— B'HI. 
[200*). Large yellow plates. , 

Ethyl derivative, [118°]. Formed by 
heating a cone, alcoholic solution of the eV*!/! 
derivative of o-nitro-benzyl-21-aq.ido-phcnol with 
tin and HCl. Pearly plates (from alcohol), 
prisms (from benzene-ligro’in), or needles (from 
dilute HOAo). The tin double salt crystallises 
in yellowish plates [138°]. 

OXY-PHENYL-INDOLE C.^H^NO i,e, 

OA<N§^^^CIPh(?). [c. 163°]. Formed by 

heating the phenyl-hydrazide of w-oxy-aceto- 
phenone with ZnCi^ at 160° (Laubmann, A, 243, 
246). AmorphLus pp., v. si. sol. ligroin. 

Bl^OXY-DI-PHENYL XEXONE v. Di-oxv- 

BSNZOPHZNONS. «i « 

DijOT-dl-phenyl-dike tone. Di - methyl 
'diri^tive v. Anibil. Anisil forms a mono- 
oxim [138°] and two di-o^ims [19^] and [217°]. 
The (o)-dioxim [217°] forms a diacctyl deriva- 
tive [139°], while the (/3)-iioxim [195°] forms an 
isomeric di-acetyl derivative [130°] (Stierlin, B. 

**’oS:T-PHEina jnsECAlTAir ' <■ 

Oja.[SH)(OH). Thi^oeotee/lin. [6°]. (017®. 
oor.). S.a §1'237; fe*189. Formodbyre- 
duoing di-oxy-di-phenyl disulphide with tjpdium- 
amalgam ^aitingeii if. 4, 170). Formed also 
by the action of potassium xantha^ on dirfzo- 
phenol chloride, the onjypl^nyl ethyl xanthate 
being subsequently saponified by sodium sul- 
phide (Leuckalt, /. jpr. [2] 41, 192). Oil, vola- 
tile with steam, sU sol. water. Attacks the skin. 

n-Oxy-phenyl mercaptan C^ 4 (SH)(OH). 
[80^. (16b°}. Formed in like manner from 


jp-diazophenol (L.). Crystalline madb, forming 
a bluish-green solution irl'^ sulphuric acid.— 
Pb(S.CaH4.0H)2 : bulky yellow pp. Oxi^sed In 
alcoholic ammoniacal solution by air todi-p-oxy- 
di-phenyl disulphide [151°].,. 

Aortal derivative C4H4(SH)(OAo). 
(280°). 

Di-acetyl derivative [66°]. Plates. 
Etn^a ethers 0„H4(SH)(OBt), [41°], (277°) 
and Ci,n,(SEt)(<ilH), [41°], (287°). Crystalline. 

OXY-PHENYL.METHA«BYLIC ACIB is de- 
scribed as Oxv-rnKNYL-cnoTONic xcin (g. v), 
OXY-Bl-PHENYL-METHANE v. Benzyl- 

PHENOL. 

o-Oxy-tri-phenyl-mothane CKPhyC^H^OH. 
[118°]. Formed by passing air through a solu- 
tion of diazoamido-tri-pbeliol-methane sulphate, 
and boilingfHhe product in a oun’ent of CO, 
(0. Fischer, A, 241, 362). Sol. alcohol and ether. 

Bi-p-oxy-di-phenyl-mothane OH,,(C,iH4.0H)ji. 
[158°]. Formed by fusing di-phenyl-methane 
disiilphonio acid w^th potash (Beck, A. 194,318). 
i?latc3 or needles (from hot water), not volatile 
with steam. Its sodium salts C,3ll;',NaOg and 
CisH/oNa^Oi form green solutions.— BaA". 
"Di-acetyl dcr*lv alive [70°]. Prisms. 
Di-benvsoyl derivative Needles* 

Di-methyl derivative CH3(OuH4.0Mo)4. 
[52°] (M.); [49°] (B.). (3.35°). F^wmed from 
aiiisole, mcthylal, HOAc, and H.EO4 (Ter Meer, 
B, 7, 1200). Small plate^'(from alcohol). 

Di-ethyl derivative 0H.^(C,,H4.OEt)g. 
[39°]. Scales, v. sol. alcohol. 

laomeride v. OxY-Di-PHENYL-CAnDiNOL. 
Bi-p-oxy-tri-phonyl-methane 
CHPh(0eH4.0II)3. Leiicobenzaurin,^ [161®]. 
Formed from di-oxy-tri-phenyl-carbinol, zinc- 
dust and HCl (Doebnor, B. 12, 1462; A’. 217, 
230). Formed also from di-amido-tri-phenyl- 
methane by the diazo- reaction (0. Fischer, A. 
206, 153), and from benzoic aldehyde, phenol, 
and HjS 04 (Russanoff, B. 22, Yellowish 

needles (from dilute alcohol), si. sol. hot water. 
Absorbs atmosi:^ierio oxygen when heated above 
160°, changing to di-oxy-tri-phenyl-carbinol. 
Potash-fusion gives di-oxy-benzophenono. Yields 
a di-nitro- compound [134°]. 

Di-acetyl derivative [111°]. Blates. 
Di-benzoyl derivc^tive [130°]. 
Tri-oxy-tri-phenyl methane CH(CyH4.0H)t. 
Lcucaurin. Formed by reducing tri-oxy-tri- 
phenyl-carbinol (aurin) with zinc-dust and 
NaOHAq (Dale a. Schorlemmer^A. 166, 286). 
Colourless prisms (from HOAo), si. sol. water. 

Tri-acetyl derivative [189°] (Zulkow- 
sky, A. 202, 197). Small needles. 

Tri -benzoyl derivative. Crystals. 
Tebra-oxy-di-phenyl-methane ? C„H„04. 

Formed by fusing oroin with NaOH (Barth, Af. 
8, 646). Needles, turning brown at 260°. 

Tetra-oxy-tri-phenyl-methane C|sH|,04 i.e, 
CHPh(C,H,(OH),).^ [171°]. Formed by reducing 
the anhydride of the corresponding oarbmol 

S ' resorcinbenzei’n ’) with zinc-dust and HCl 
Doebner, A. 217, 236). Colourless needles (from 
lilute alcohol). Reoxidised by^ alkaline 
K,FflCyj to the anhydride of the oarbinol. 

Octo - oxy - tri_^phenyl *_nethM^ 
derivative 

Formed from vanillin (Ipt. 
alcohol (20pts.), 
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Af* 8, 688). Colourless crystals, insol. water: 
turned violet by |[01. An isomeride is formed 
from vanillin and phloroglucin. 

jp-OXY-DI- PHENYL. METHANE c-CAEB- 
OXYLIC ACID. Methyl derivative 
0.H,(OMe).0H2.OX*0O^. [111°]. dPflrmedl,y 
reduction of 0«H.,(0Me).C0.CjH,.C0,H (Nour- 
risson, B. 19, 2105). White nfjedles, iusol. Aq. 

Ozy . di - phenyl . methane carbc^ylic acid ^ 
OA.CH,.C,H,(OH).COsH. ^40°]. JPormerl ] 
from sodium benz^-phenol and GOj (Paterno a. i 
Filoti, J. 1873, 440). Small needles (from water). . 
— ^AgA' : small needles (from waterl. 

Oxy-di-phenyl-methane^ di carboxylic acB i 
CH(OH)(C„H,.CO.,H),. .Formed, as K salt, by 
heating ‘diphthalylic acid* yith^OHAq at 130° 
(Juillard, 0. G. 188^, 1143). The free acid at 
once forma the lactone [205°] wAich yields a 
methyl ether [155°], an ethyl ether [99‘6°], and 
an amide [160°]. 

Oxy*di-phenyl*methane tri-oarbozylic acid 
C(0H)(0,H^.C0,1&),.C0,H. tf'ormed, as K salt, 
by heating ‘ diphthalylic ’ acid C.pi,(CuHj.CO.Jl)j 
with KOIJAq at 110° (Juillard). The free acid| 
changes to lactone. # 

Ethyl ether [108°]. • • 

Oxy - tri - phenyl - methane carboxylic acid 
CHPh(0,H,0H).C,H^.C0,.H. [210°]. 
Formed by reducing an alkaline solution of oxy- 
tii-phonyl-carbinol carboxylic Inhydride with 
powdered^ino (Pcchraann, B. 13, 1616). Npodlos.* 
Di-oz^tri*phenyl>methane carboxylic acid 
0,H3(OH)a.CHPh.C^H,.Ca;a. [184°], Formed 
by reduction of di-oxy- tri-phenyl -carbinol carb- 
oxylic anhydride*^ with zinc-dust and NHaAq 
(Peohmann, B. 14, 1859). Converted into 
anthranol by HjS04. 

Di^xy-tri-phenyl-methane carboxylic acid 
C,H4(C03H).CPI(C,H,.0H)3. [225°]. Formed by 
boiling phenol -phthalein with zinc-dust and 
NaOHAq (Baeyer, A. 202, 80 ; 212. 350), 
Di-acetyl ^derivative [146°]. Needles. 
Anhydride [214°-2i7°]. Formed 

by reducing phenol-phthaleiu^nbydrido with 
zinc-dust and alcoholic NaOH, Small needles 
(from alcohol). Warm H^SO^ forms a green 
solution taming red. « 

OXY . PHENYL - PENTAMETHENYL HY- 

LBlDE^t;. PHKNYL-METIlYL-rURFUKINE. 

OXY - DI-PHEN YMI-METHYL-DI- AMIDO- 
BOTYRIG ACID. Lactone 

^ CH^' 

[157°]. Got Ey heating succinic acid with 
phenyl - methyl - amine (Piutti, O. 16, 160). 
Needles or prisms, si. sof . ether. 

u-OXY-DI-PHENYL-METHYL-AMlNE. 
Methyl derivative MeN(C6Hj)(C4HpOMe), 
(813°). Formed by %iethyiation of p-oxy-di- 
pheuyl-amine (Philip a. Calm, B. 17, 2433). 
Oil, with an odour like geranium or violets. , 
OXY - DI - PHENYL - TETEAMETHYLENE - 
QDINONE (so-called) 0 ,bH„ 03. The following | 
dofhativesof this body are formed by the action 
of bases on the quinone C,aH,„0.3 got by oxidis- 
ing di-pbenyl-butinene (Zinoke a. Breuer, B, 13, 
631; 1 . 226 , 88 ). • * 

tmii* ti'ACOaXg^. [m-]. Bed 
^tea, yieldiitg a diaoe^l derivative [201^.' 
Aqueous SO^ forms OuHjjOj [1^7°]. 


»MtthyUmid» 0, A(OH)<;^jjg . [ITO'J. 

Ethylimide Brown needles.. 

PhenylimHe C^H,(OIBO(NPh). [158®]. 
d-T olylimide lied needles. 

p-Tolylimide [166°]. Violet needles. 
(a)‘^aphthylimide [148°]. 

Isomeride C,,Hy(On)02. [144°]. Formed by 
wanning the quinone • with dilute 

NaOH iZ. a. B.). Neodfes or prisms (from 
alcohol). Yields ^hthalio acid on oxidation. 
Aqueous gO.^ yields an oxy|uirfhydrone [166°]. 

HI reduces it to an oxyhydroquinone [73^.— • 
Ca(0, JI„0,).3.— BaA'.„— AgA' : brownish-i^ pp. 

• Acetyl derivative OikHi^O^. j;iii°]. 
Bemoylt derivative. Monoclinio crystals. 
•DI - 0X^8- DI- PHENYL -TEI - METHYLENE 
«|^.THI0-ijEEA. Di'ineihyl derivative 

CH;s — C:N.C,H,OMg* ^o™iod#om 

di-aniayl-thio-urca an# trlmethylene bromide 
(Foorster,^. 21, 187J2). «PriBm8 (fmmlllcohoff. 

T>g - OXY - DI -THENYL - ©I - METHYL - 
ETHYLENEc DIPYEAZOLE 

by splitting off alcohol (2 niols.) from the phenyl- 
hydrazide of di-aoctyl-adipic etli^ (Perkin L 
Obrembsky, B. 19, 2049 ; C. J. 57, 206). SttlRii 
crystals, solid at 250°. Sol. acids aud alkalis. 
OXY - PHENYL - METHYL - ETHYL - PX BAZ- 

olbc„h;.n,o . [108°]. 

Formed by heating etlsyl-acctoacetic ether with 
phenyl-hydrazine at 140° (Knorr a. Plank^B. 17, 
2051). Crystals (containing aq). OPidis^ by 
nitrous acid to C.,,H2aN,Oa [160°]. 

OXY - PHENYL - METHYL-ETHYL-P YEIM- 

iMnE [167°]. Formed 

from benzamidine hydrochloride, ethylacelo- 
acetic ether, and dilute (10 p.c.) NaOHAq (Pin- 
ner, B. 22, 1625). Prisms. 

Di-oxy • phenyl - methyl - ethyl - pyrimidine. 
Ethyl derivative 
C.H.(OE^t),C<N;g|^®jj,>CEt. [194°]. 
from ethyl-acotoacetic ether and p-ethoxybenz- 
amidine (Pinner, B. 23, 2956),^ Needles (from 

alcohol), m. sol. hot alcohol. 

OXY-PHENYL-DIMETHYL-TETEAHYDEO. 
PYEXDINE V . Be»zylij)Enk-diaqetone-alciamt m. 

OXC-PHENYLMETHYL ketone qSSm 
ACETOPHENONE and Benzyl-oarbinol. 

DI-OXY-jh-PHENYL-DI-METHYI^PYEAZ. 

iHE BIHYDBIDE 

[183°]. Formed from phenyl-a-amido-propionio 
acid alid in 4ho cold (Nastvogel; B. 22, 
17 W ; 23, 2012). Needles. insol. water. 

^ g An isomeridcr [149°] accompanies the pr^ 
ceding body. On heating with KOHAq Itotii 
com^oijndB yield 0,8H..oN.20s [80°]. m 
OXY-PHENYL-METHYB-PYEAZOLK 

^T^<^CMa- (287- at 266 mm.). 

* PrspfjraiM)?t.—l. By heating a^toaoetioethflr 
with phenyl hydrazine (Knorr, B. 17, 660, 2032; 
‘ A. 238, 137). —2. By the notion of KH^Aq and 
.* B^S on (jSj-phenyl-azo-orotonio ethv (Bender, 
B. 20, 2748). 
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P^vper^tM.— Crystals, sol. hot alcohol. Yields 
brexQO-, dibromo', and di-ohloro- deriyatWos. 
Condenses with oinnamio aldehyde, acetone, and 
aoetoocetio ether. Zino-dust reduces it to 
phenyl-methyl-pjjrazole.'' Excess of phenyl- 
hydrazine forms, on boiling, O^oHigN^O.^, whence 
0ja„N40g(S0j,H)2. Nitrous acid formhiOioIIgNaOj 
[137°J. Diazobonzeno chloride forms a com- 

pound [155“)) which is also 

got by heating azobenzene-acgtoacetio amide with 
phenybhydrazv’ne at 130°{Leucknrta. Holzapfcl, 
5.22, 1406; Buchka,B. 22,2541). forms 
a product which crystallises from alcohol as 
C,„H,tN,SO,E[ClHOEt (Sprague, G. J. 60 33^. 
Alloxan Corms a compound Ci^H^N^Oj, whence 
dilute potash gives C,;,n,,NaO^, con, verted byjiot 
potash into CnHijNjOa, whicli on iieatingwith 
alcohol gives rise to oxy-plioriyl-methjl-mctliyl- 
envipyrazole [178°] (Pellizzari, A. 255, 230). 
Oxy-phenyl-di-methyl-pyrazole 0,iH,aN,0 iuj. 

[>--i7°Tl20'>]. formed by 

heating meth^-acetoacotio ether, with p'denyi- ! 
hydrazine at 140° (Knorr, B. 17, 2050 ; A. 2:58, 
''162). Formed also by lioating oxy-phenyl- ' 
metlyrl-pf razyl-acetic acid. Crystalline powder. 

^ Oxy-phenyl-di-methyl-pyrazole Oj,H,2N20 i.c. 

CMe' -^niqiyrine. [113°]. Formed 

by methylation of oxy-phonyl-methyl-pyrazole 
(Knorr, B, 17, 2032) and by heating fcetoacctic ! 
ether with s-phenyl-metliyl-hydrazino (Knorr, i4. j 
238, 203). Monoclinic crystals (from water) ; v. j 
sol. water, alcohol, and other. Febrifuge. FcCla j 
coloutr i^? solu'^ion deep-red. Nitrous acid gives • 
a bfeiish-green colour. Sodium added to its ' 
alcoholic solution liberates methylamiiie. 
KjFeCy, and HCl give a yellow colour. Chromic 
acid gives an orange pp. (Gay a.jFortun6, Ph, 18, 
1066). Gives the usual reactions for alkaloids. _ 
ICl solution forms crystalline C„H„IN20 [160°] ! 
and Oj,H„IN 20IC1 [142°] (Dittmar, B. 18,1617). j 
Bromine forms C,,n,..Br2N20 [o. 150°], whence i 
water yields CnHjjBrN.O [117°]. HNOj forms i 
CjiHnNjOa, which explodes at 200^. Alloxan 

yields 

composing at 261°, whence boiling cone. HClAq 
forms CjjH.sNiOa [238°] (Pellizzari, G. 18, 340). 
Benzpic aldehyde in presence of HOI forms 
benzylidene-di-antipyri*e C-HigNjO^ [201°]. 
^Jr^mbines with chloral. * ^ 

“ ' tjrits. — B'2H2PtCl,2aq. — B'2H4FeCy,. - 
B'OgH,(AI 02)3011. [188°]. Long jbIIow needles. 
Oxy-phenyl-tri-mothyl-pyrazolo OuH, .NjO 

• •[83»]. (280“ at 16? 

mm.). Formed by heating antipyriae wish Mel 
and MeOH (Knorr). Crystals, w/ 6ol. wateniand 
aloohoL Yields a pitrate [94°Ja ^ 

0 0 xy*p]pen 7 l-tri-methyl-^yrazdle 0|.»^4N,CrT 

Formed from * oxy-j^nyl-methyl-pyrazole 
NaOMe, and Mel (Kdcot, A, 238, 165), and also 
by heating di-methyl-acdtoacetio acid wfth 
phenyl-hydraaine. Insol. water, y. sof. alcohol. 
Ozy-di-phenyl-methyl-pyrazole OigHnN^O 4.s. 

[150°]. Formed by methyla- 


tion of oxy-di phenyl-pyrazole (Knor?> a. Klotz, 
B. 20, 2549). Needles (frpm ether), si. sol- 
boiling water. Bromine in chloroform forms a 
di-bromide, whence water liberates O.-HuBrN-O 
[110°^120^]. 

'' Salt^— B'HOl: needlds.— B'*H.FeOy..-. 
B'CsH. 2(NU2)30H. [170°]. Yellow prisms. 
Oxy-di-phenyl-methyl-pyrazole 

^^'“^^h'.OMg • Formed by heat- 

ing hydrazobenzeno with ^etoacetic ether at 
120° ; the yield being GO p.o. of the theoretical 
(Muller, 5. 19, 1771 ; Perger„5. 19, 2140 ; M. 7. 
091). Crystals (containing ^aq), v. sol. alcohol. 
OXY-PHENYLJKBTPYL-PYBAZOLB CAEB- 

OXYIIC^AOB) NPh<;®3;?COJI • 

Made from itjs other, which is got by heating oxal- 
propionio ether with phenyl-hydrazine at 120° 
(Arnold, A. 246, 331). Plates (from alcohol). 
Ethyl ether MA.'. [149;]. 
Oxy-phenyl-mcthyl-pyrazole carboxylic acid 

NI'KN-cSfL.COJI • 

ethcib[85°J, which is formed by heating acetone 
dicdrboxylic etliur with phenyl-hydrazine (Peoh- 
mann, A. 2(^1, 171). Prisms, sol. alcohol. 

Oxy-phenyl-methy^-pyrazole_ dioarboxylio 
acid 


wwp, ,.C0.CH.CH2.C02H 


[229°]. 

Formed by saponifying itV'ether. Nctfdles (con- 
taining aq), si. sol. cold water. Gives a dark- 
violet colour with FcClj. 

Ethyl ether Et.^A". [130°]. Formed by 
heating oxalsuccinic ether with phenyl-hydraz- 
ine at 170° (Wislicenus, B. 22, 888). Needles. 
Oxy-phenyl-di-methyl-pyrazole carboxylic 

acid NPhC^^lSif 

tained from its ether [138°], which is got by heat- 
ing acetyl-succinic ether with phenyl-hydrazine 
at 150° (Knorr). Needles (frora'Vater). 

DI - OXY - DI-PHEN YL - DI - METHYL - DI- 

PYRAZYLC2*,Ii;,NAi.c. 

Formed by 

the action of phenyl^iiydrazine (8 mols.) on 
acetoacetic ether (2 mols.). Formed 'also by 
the action of phenyl -hydrazine on di-acetyl- 
succinic ether, on isocarbopyrotritario ether and 
on thioacetoacetic ether (Knorr, B. 17| 2044, 
2058; 22, 160; Buohka a. Sprague, B. 22, 
2554). Formed also from iS-phenyl-azo-orotonio 
ether, alcoholic NH, and H2S (Bender, B. 20, 
2749). Yellowish po*^der. Decomposes bn 
heating without melting. Insol. neutral sol- 
vents, ^^ol. alkalis. Gives the pyrazole-blue re- 
action. Yields a bromo- iorivative [217°]. 

Di - oxy -di - phenyl - tetra - methyl - dipyratyl 

Formed by oxidation of oxy-phenyl-di-methyl- 
pyrazole with nitrous acid (Knorr a. Blankf' B, 
17, 2050). Long prisms (from HOAo), insol. 
water ana alkalis, sol. oono. H^SO,. 

Di-oxy-di-phenyl-tetra-metiiyl-dipyraiyl 

[245°]. Formed by methylation of the preceding 
body (Knorr, il. 288, 210). Crystals (from MeOH), 

I t. 
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boiling an acctio acid solution of aniline and 
the ftroduot of the action of COClj on oaprie 
aoctoacotio ether (Conrad a. Guthzeit, B. 19, 25 j 
20, 101). Crystalline solid, v. sol. alcohol.- - 
B' 2 H.^VlCl^. [120°]. Orange-yellow pp. 

w-0xy-(P7/. 3) -phenyl- (Py. l:6)-di-methyl. 
P3rridine-(.?y. 2:4)-di-carboxylio acid 
C„H,(OH).€.,N(CH,),(CO^),. m-Oxij-p1ienyh 
lutidine-di-carhoxylic ncid» 

Di-ethyl-ether [174°]^ From the 

corresporMing ami<k>‘ compound by the diazo- 
reaction (Lepetit, B. 20, 23!)8). White r*edle8. 
OXY-PIfENYL-METHYL-PYBIMIDINE 

crh <^;®”®>cnj. [216“]. Formed by raxuig 

a solution of bgnzamidino hydrochloride (1 mol.) 
witb nectoaf;^tic ether (1 mol.) and NaOH (1 
mol.). Formed also by tlio action of benzimido- 
ether CPh(Nn).OKt on acetojiceiio ether at 
100° and of ben/amidine on aoetvl-maldRio 
ether (Pinner, B. 1ft, 76% 2851 ; 22, 1024, 2617 ; 
2.3, 3820). Needles, v. sci^ alcohol, si. sal. watear 
-B'.,RJ>tCl« 2aq.- B^,jr,,(NO [189 

I B'.Ji,(jr.P 7 5a<j. [177°]. brange-red prisms. 

I* Acetyl derivative C, 3 Tl,.,N 202 . [41°]. , 

* Ethyl derivadive C,,lIi,(OFt)lL.* [31°], 
(300°)j* Formed from chloro-phenyl -methyl* 
pyrimidine and NaOFt. Thick prisms. — • 
B‘lIC12aq. [86°].- B'JICl. [149 ’j.-^'sflaPtjtV 
[107°]. — ^BTII^aq. [144'^]. Yellow prisms. 
Oxy-phenyl-methyi-pyrimidine 

[238°]. Formed from 


nearly inyl. water.—B'H.^ClaOaq.— B'^^PtCl*: 
orange-red prisms. ^Piorate [o. 161°]. 

Di-oxy-di.phen]^-di-methyl-dipyrazyl stil- 

phide Formed by adding 

phenyl-hydrazine (6 mols.) dissolved jn HOAft 
to thio-acoto-acetio ether (1 mol.) in tfie cold 
(Buchka a. Sprague, B. 23, 819j. Formed also 
from oxy-phenyl-methyl-pyrazole and ICI, in 
chloroform. Small needles, <|Gcomp5ay» at 
188° without melting; si. sol. aldnhol, sol. alkalis. 
OXY-PHENYL-METHYL-PYSIDAZINE 

Formed, together J 

with its .chloro- derivative [137°], from the an- 
hydride of the phenyl -h/drazide of lovulic acid 
and I'Clj at 160° (Acb, A. 253* 47). Tr.Tgisliicent 
crystals, v. sol. alcohol. Na added to^ts alcoholic 
solutions forms a compound C .^HoiN.,? [200°j, 
coloured violet by and CrOs.—B'HCl. 

Di- oxy-pheny 1-methy l-pyridazine 




[lOG**]. ■ Formed from 


the chloro- derivative, mentioned ahorve, by treat- 
ment witlf alcoholic potash, the resulting 

NPh<^2=CMe^*^^^^^^ located wth 

HClAq at 180°. Wliite needles, si. sot. hot water. 
OXY-v-PHENYL-DI-METHYL-PYRIBINE 


OjitH.aNO i.e. NPh<^gj^^^.^jj 
lutidone. (above 360°). 


•CMe^ClI^^ 


Phenyl- 
Formed by 

the action of aniline on jimllivl dohydracctate 
(Perkin, B. 18, 682; C. J. 51, -ills), aiid also by 
heating its carboxylje acids (Conrad a. Guilizcit, 
jB.20, 161 ; 22, 85). Needles or prisms (contain- 
ing aq), v. sol. hot water and alcohol. — 
B'^HaPtClg: yellow needles (from water).— 
B'CoH^fNOJaOH. [95°]. Transparent plates. 
Oxy-phenyl-di-mothyl-pyridine 

NMe<^Q^g;^^^CPh. Mefhijl-phenyl-^-pico- 

lostyril. [112°]. •Formed by heating ‘methyl- 
carbo-phcnyl-lutidylium de%dride ’ with cone. 
HClAq at 180° (Plant/sch, B. 17,^915). Prisms. 
B'HCl 2aq. — B'.JH.J'tCln 3aq ; crystalline iiowdcr. 

in-Oxj.{Py. 3)-phenyl-(j’7/- l:5)*di-niothyl- 
pyridine C.^H.^NO i.e. fi«n;(OH).C,NH,(CJl 3 ).,. 
Oxy-pheflyl-lutidine. [101°]. From tho cor- 
tesponding amido- dbmpound by the diazo- 
rcaction. White crystalline solid (Lepotit, B. 
20, 2390).- B'HCl 2aq.- B',HFIC],. [c. 200°]. 

OXY - V - PHENYL - DI METHYL -PYRIDINE 
CARBOXYLIC ACID C.^H^NOj i.e. 

heating the dicarboxylic acid at 227° (Conrad a. 
Guthzeit, B. 20, 161, 947; 22, 84). FormeR also 
from |8-phenyl-nmido-q|’otonic ether and NaOEt 
at 90° (Knorr, B. 20, 1399). Satiny needles. 
Melts at 267° when quickly heated.— BaA'^ 4 aq: 
needles, v. sol. water. 

Methyl ether MeA'. [162°]. Formed from 
metkyl dehydraoetate and aniline (Perkin, jun., 
B. 18, 682 ; C. J. 61, 498). Needles. 

Oxy-phenyl-dl-methyl-pyridiue dicarboxylic 

lyniB of its ether. Prisms, v. sol. hot alcohol. 
•^BafHAaaq. 

J^thyl ether [171®]. Fonned by 


.^N:Ca>li 


CO 


CMe<S;5 

acetamidine hydrochloijle, benzoyl-acetic other, 
and dilute (10 p.c.) NaOHA-q (Pinner, B. 22, 
1618). Needles, m. sol. hot alcoHbl. '» • 
Oxy-phenyl-di-inethyl-pyrimidine • 

CPh<^^'*^'Q®>CHMe. [203°]. Formed from 

benzaniidino liyrbochloride, m ethyl -acetoacetio 
ether, and NaOH.Yq (Pinner, B. 22, 1624). Needles, 
Oxy-di-phenyl-raethyl-pyrimidine 

Crb'^^PQ’’>CnMe. [260^]. S. 1-96 at 20®. 

Formed from benzamidine and o* benzoyl -pro- 
pionic ether (E. v. Meyer, J, pr, [2] 39, 197 ; 40, 
30,3 ; Schwarz 0 , J. pr. [2] ^2, 12^ Minute 
needles. Oxidised by KMeO^ to oxy-di-phenyl- 
pyrimldino carboxylic acid [236°]. Yields a 
methyl derivative [122°]. **' 

Di-nxy-phenyl-methyl-pyrimldine. Ethyl 

iicrtfOtt»eC.,H,WEt).(j^S-Sy-'>CH,fU6'V_ 

0 •v’V/ 

Formed by mixing o-cthoxy-benzamidine nydro- 
chloride with JiaOH and acetoacetio etlftr (Pin- 
ner, B. 23,2053). Short*columns, v. sol. alcohol, 

• An iBomoride [204°] formed from p-ethoxy- 
benzamidine and acetoacetio cilrer or acetyl- 
maloni^f etlaer. ^ • 

Di-oxy-phobfl-di-methyl-pyrimidine. Ethyl 

^eripaiive C«H,(OEt).C^^‘^Q^CHMe^ 

[216°(j. Formed fi\,m p-ethoxy-benzamidine and 
methyl-Scetoacotio ether (P.).* Smal? prisms. 
Deference. — Bromo - oxx - pubnyIi - methyl- 

PYRiMiniNi: * « 

*OX Y-PHENYL-Bf - METHYL - FYRIKIBINB 
CARBOXYLIC ACID • 

|,CPb<|;™®>OH.OH,.CO,H.. 059®]. Ooi 
by saponifying its ether. Needles, si. Jbl. waterP 
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Ethyl ether YAK! , [178®]. Formed from 
acetyl-sucoinio ether and benzamidine (P^er/ 
B. 22, 2618). Crystals, si. sol. water. 

OXY-PHENYL - METHYL^ P YRIMIDYLME- 
THYL METHYE KETONE 

CPh<j^;^^^O.OH,.CO.CH,. [22£ifi]. Formed 

from di-acetyl-succinic ether and benzamidine 
(Pinner, R 22, 2022)^ Needles, »3l. sol. alcohol. 

OXT-PHi:iIYt.'iIEIHYL.PT»IKU)YI PKO- 
FIOBIC ACID 

OPh^^ PQ ^>CH.CHrCH,.CO,H. " [215°]. 

Firn^ed by saponification of its ether [145°], 
which ifj got by the action of benzam^cline/cn 
* Bcetyl-glutario ether (Pinner, 22, 2j[J20). 
Powder, si. sol. water. ** 

OXY-TBI-PHENYL-METHYI-PYEROLE 

<S5I,.NO ».«. Tn-phenyl. 

fMthyl-m/rrhoJone. y./i9°] and [ll.V]. Formed 
^bm CjH.,.€Bz:CnBz andAlooholic nicthylamine 
(Japp a. Kliflgemann, B. 22, 2884; G. J. 57, 
698). Colourless rhombohedra [139°] ; a'J 
s= 1:2 *434. Occurs also in t^;iclinic forms [143*^] ; 
a:b:c = •‘Wfirl: -870 ; a = 79° 52' ; /3 = 80° 3' 


by heating the acetyl derivative rfJ o-amido* 
benzoic anilide (E.). Four-fidod prisms. 

OXY - PHENYL - METHYL - QUINOLINE 

SioiN— CPh- ^9^- Fonnedbyheat. 
ing ik tarboxylic acid at 250° (JuBt, B. 
1544). Plates (from alcohol). 

Is^meride v. Flayenoi,. 

QXY' ■ PHENYL - METHYL - QUINOLINE 
CAEBOXYUC ACID 

Formed bytsaponifying its eljber [236°], which is 
got by heating to 100° the product of the action 
of C^jH^MeNrCClfh on sodium malonic ether 
(Just, B. 19, 3,'542). V. si. sol. water and alcohol. 
OXX * PHENYL . METHYL - (Py.) - QUINO- 
0 N NPh 

/C . C : CMe 

PYKAZOL C^H,^ I . Inner ♦ anhy- 
. >N!C(0II)" 

dridc of o-amido-di plimyl-methyl-pyrasol-carh-' 
oxylic acid. [201°]. Formed by reduction of 
o-nV»ro-di-phenyI-methyl-pyrazol-carboxylic acid 
with SnCI.^ (Knorr Jodicke, B. 18, 2202). Fine 
needles, 'll. sol. alcohol, chloroform, and acetic 


y = V0° 20' (Tutton. C. 57, 724) Oxidised by | . i„sol. water, alkalis, and dilute acids. It 


chromic a^-d to [107°]. Bromine in 

Sfhbroform yields O^jHi J.h NO [150°]. 


ohenylmethylpyrr'liolidonc. [163*6'‘]. Mol. w. (by 
Raoult’s method) 335 (calc. 327). Fi 


Formed by 


can bo distilled uiidecomposed. , It is a very 
stable body. ^By sodium and alcohol it is re- 


Dihydride NMe<^^^pj^ CH^^‘ duced to a hydro- compound which aiissolves in 


strong H^SO, with a deep-green colour. 

OXY - PHENYL -METir/L - QUINOXALINB 


reduction of the precedftig body by sodium and ! [198°]. .Formed from (1,3,4). 

iwiliitg amyl, 4 alcohol. Moiioclinic needles;' 
x:6v = 1^055;l:l-043; /3-8B° 29'. 

Oxy-tetra-phenyl-methyl-pyiTole Co„H.;{NO 

!.e. [161°]. Formed . 'by 

seating CJIj.CBzrCBz.C^Hs^ with alcoholic 
nethylamine at 200°, and also from benzoyl -tri- i 
jhenyl propiomethylamide and KOH (Klinge- j 
nann a. Laycock, C. J. 69, 146; B. 24, 518). I 
Small yellow monoclinic plates (from boiling i 
ilcohol), V. sol. CSj. j 

OXY-PHENYL METHYL-PYKEOLE CAEB- 
)XYLIC AfclE. . Ethyl ether | 


tolylene-diamine and phenyl -gly oxylic acid 
(Hinsberg, A. 237, 352). Pale-yellow needles. 

y-OXY-y.PHENYL-s-DI-METHYL-Sl/CCINIC 
ACID CIIFh(OH).CH(CO,,H).CHMe.CO,H. 
Phenyhhomo-itamalic acid. Tlie free acid is un- 
stable, but the salts CaA"3aq, BaA"2aq, andAg.^A" 
are got by boiling its lactone \vlth bases (Fittig 
a. Penfield, B. 210, 119 ; 20, 3179). 

Lactone.^ [177°]. Phcnyl-homoparaconic 
acid. Formed from benzoic aldehyde, sodium pyro- 
tartrate, and Ac.^ by heating for 10 hours at 130°. 
Plates (from water). Yields AgA'. Forms phenyl- 


I butylene (177°) on distillation. Cone. HBr atO° 
Formed by the forms CHrhBr.CH(COjH).CHMe.COjH [149°] 
n nhenvl-'icetvl- 1 warming with water becomes 

;;7fbi;%^wTEmc"r;;M:2?p:i52). Cnri.;CF.OIIMe.CO^I, The lactone [177°] is 

, Oxy.phenyi-methyl-pyrrofe dihyto?e carb- 1 womeride [124-6°]. The 

[%» nr) lactone [177°] yields on distldation methyl- 

xylic acid [^^5°]. j naphthol [89^, while the isomeride yields an 

Ibtain^from its nitrite, wf.ioh is made from ! [92°] Both methyl- 

levulio ether. HCy, and alcoholic aniline (Kiih- i (P):>nethyl.naphtbalone on dis- 


ling, B. 22, 2364). Hara prisms, si. sol. water, 
Amide [1417°]. Needles. # •> 

Nitrile. Oil. Converted NH3 an^H^S 

JnloNPh^S;icflHJ>C^ [193°]..Hy^J 
droxylamino forms the amidoxim [120°b • 

OXY - MENY^ - METHYL - QUINA20LINE 

[131°]. Pormed'by the action 

of KOH and Mel at f20°*on o-benzoyl-amiclo- 
benzamide orfbn oxy-phenyl-qninazoline(Kdmer, 
[2] 86, 162^^^. Shining lamellie, sol. alcohol.^ 

^ lMmej>d.OA<M°oHg. tl«°]. Formetl 


tillation with zinc-dust. 

0 - Oxy . phenyl - di ^omethyl - Bnooinio acid 
C^,(0H).CH,.CH(C02H).CHMe(C0.3H). [145° - 
150°]. Formed by reducing coumaryl-propioiiio 
achl in alkaline solution with sodium-amalgam 
(Fittig a. Brown, A. 266, 288). Crystals, v. sol. 
water.— BaA". - CaA".— Ag-A": curdy pp. * 
Oxy.phenyl-methyl-suocinio acid is described 

as OXY-BENZYL-RtJCCINIO ACID. 

0XY.DI-PH£NYL.METHYL.^.TH10.UEEA. 

Mlthyl derivative " '• 

0,H ,(OMe).NH.C(SMe):NPh. [80°]. Formed 
by the action of Mel on phenyl-anisyl-thio-urea 
(Foerster, i^. 21, 1870). Long white needles. 



CuH^(OMe).NH.C(SMe):NOcH.OMo. r87°l IVfada 

?0j;rjia“&.*era,rii 

[l.ii b *“ *®™ed from sodium phenyl (a)-naph! 
tliyl ketone, watenand CO^ (Beoknfeim, £.22, 

r n - ketoue 

C.II (OH).CO.O„H,{OH). [c-JOC^. Formed by 
heating (o)-phenon!H)hthoxanthono M*tli aleo- 
hollo potash at 200“ (Phomiiia, •!. 257. !).'{) 
Yields a methyl dcHvative [«()“], an acchii 
derivahve [137“] and an acetoxim n'J6“l. 

peofi-momerjae [1C9“] yields K,A'' and a 
methyl denvuhve [68% an ethyl derivative [c. 
Fiooii’ derivative [10S“], an acetoxint 

[188 J, B,n^& j}henyl-h7/(lrazide r]08°1 
DI-OXY-DI-PHENYL-OCTANE 
OPhPr(OH).CPhPr(OiI). [«4“]. Formed fjTthe 
action of sodium-amalgam on a •solution of 
phenyl n-propyl ketone in dilute aleoliol (Schmidt 
a. Pieberg, 6, 499). Needles (from acetone), i 
Di-oxy-di-phenyl-octane C,H,;^3Mo(C Jl.Oll).,. 


adi-bonzoyl derivative rili'’/ 

OXY-PHENYL-OXANTHBANOL (i,II„0, 

l.«. ®A<o(OH)(C„H^!oHp^®«^i- fl®-!"]- 

^5^ oxidising oxy.phenol-anthranol with 
KMn(»< (Peohmann, li. 13, 1017). Yellowisa 
crystals. Yields anthraquinone on oxidation. 
AceUjl derivative Needles. 

Di-oxy.phenyl-oxanthranol v, Puenol- 

PHTHALIDKIN. , 

OXY-PHENYI-ISO-OXAZOLE 


OXr-l'HBNYL-PROPfOXIO ACID. 


pal^ityl chloride, and AICI, (Krafft, B. SI, 

Ethyl derivative [69°]. (289 at 15 mm.). 
hormed in like rnanner from phenetole. Plates. 

Df-oxy -phenyl penxadecyl* ketone. Di- 
methyl ^derivative. [03*5'"]. (290° at 

15 mm.). Formed in like manner from the di- 
methyl derivative of resorcin (K.). Plates 
I)I-0XY P^ENYL-PEXTANE 

by the action of aicoholic potash on a mixture 

M. 11, d90j. White crystals, v. sol. ether. 

Pioxy.phtnyl-pentane 

CIIPh(OH).r^P.Cfi...CH .CH,.OH. [5401 
Pormed by reducing benzoyl -butyl alcohol with 
Bodmin-amalgam. Tlie glycoUs extracted with 
ether (Kipping a. Perkin, jun., C. J. 67, I>l2). 
Needles (from benzono)^v. sol. ether. 

,and HOI (Du#nin, J. R. 1888, 5.31). On fusion 
\){itli NaOH it yields [7G-5oi (253°) 

OXY-PHEJIYL-FENTENOIC Acill^V Oxy-* 
phenA-anoelic acid. 

DI-OXY-BI-PHENYh-PES TINOIC ACIBi 

D%-methyl derivative • — 

phenol, and HOI (Dianin. J R 1888 P-^ethoxy-benzoic aide- 

Needlefl. Vi«Mc. « J./.;. :• «0(^m succinate, and Ac.,0 (Fittiu a 

Pohtis, A 266, 299). Long yellow needles 
^rom HOAo).--BaAV2aq : silky plates. — 
CaA.Saq. — AgA: light-yeJlow pp, 

OXY . PHENYLPHENYLEMt - ANMOIA. 

O1.H..O. U. • 

( U ri j V 

H Formed by 

fusing Iruxono with potash (Liebermann a. Ber- 
gami, /i. 23, 321). Yellow needles, si. sol. alco- 

OXY-DI.PHENYL-PHOSPHIHE. Phenyl 
derivative P(C„H,,)j.OPli. (265“-270“ at 62 
mm ). S.G y 1-14. V.D» 40-02 .(obs.). Got 
by boating PPh,01 witli phonol (Miehaelis a. 
La Costc, h. 18, 2109). Oil. Beadily absorb* 
oxygen from the air, b(.i (iming''(C,H,),PO.OPh. 
Sulpliyr yidds (O.H,),PS.OPh [124°]. Selenium 
forms PlfcPSe(Oaii) [!]«“]. Yields a orystallina 
methym-iodldc [c. 136°] and a benzylo^thkiA^ 
Ph,I»(OPh)CyH.Cl r232°~236°l. ^ 

TETEA - aXY - DI .PHENYL - PHTHALIBBe 
Anhydride V . Fluorescein. 

OXY-PHENYL-PHIHALIMIDB v. Amido. 

TBENOL. 

Dl?OXy.pi-PHj:NYL.PEOPOTB 

• acetone, 

^bphe«ol, and BzCl (IJ^anm, J. B. 1888, 634). Flat 
" pi soda-fusion, ^isopropyl* 

OXY-PHENYL-PKOPIOLIO A&D v. Ooo« 

UABIUC AOII^ 

, a-OXY A-PHENJfL-SBOPlOinC AGIO 
O H..CH,.CH(OH).CO,H. [98°]., Formed from 
phenyl-aoetio aldehyde, HOy, afid HOI (Erien- 
meyer, B. 13,303; A. 219, J79). Got also by 
reducing phenyl-glyoidio acid with sodium- 
amalgam (FlOchl B. 16, 2823). Pflsm* (ffn.%i 


Foritcd from benz 


CI’Knx 5>CO- [147“] 
oyl-acetio etlier and hydroxyl ami no in acid, 
neutral, or ammoniacjl solution (Claison a. 
Zedel, 24, 141; Ilanlzsch, B. 24, .502). 
Needles, el. sol. col4 alcohol. llGlAq at 120° 
yields the oxim of acetophenone. Ammonia 

forms CPh-^^® ^O.ONH, [168°]. Yields a 
nitroso- derivcftiveCPh^^^^^^^^^CO [113°] 
DI-OXY-DI-PHENYL OXIDE i.e. 

0(C^,H^OH).j ? P’ormed ft-om phenol and Crd,CL 
^tard, Bl. [2] 28, 276). AmorphouH pfiwder. 
Yields quinone on oxidation, v. BE.siuKaNt 

DI-OXY.DI-PH£im-OXINDOLEC,„n,,NO, 

^^^^00 Phenolisatm. 

t.--~ Formed by adding HjSO, to a mixture^ 
ousatin and phenol (Baeyer a. Lazarus, B. 18, 
2611). White needles, insol. water, sol. alkalis. 

Acetyl derivative ,0,NAo. [185°]. 
Colourless needles (from HO Ac). 

[B6^. Made from anisole, isalin, and ILSO.. 
p-OXY-FHBNYL FBNTADEOYL KETONE 
0,»H„,CO.O.H,.OMe? 
[TO*5°3* (280 at 15 mm.). Fonne^rotn auisole, 


i.0e 



7«0 OXY-PHENYL-PROPIONIO AOID. 


water). Yielde formio acid and phenyl-ircetii^ 
acid on heating.—Ba A', aq : globular aggregates. 
Nitrile [58®]. Needles (from benzene). 
jS-Oxy-jd-phenyl- pronionio^ acid 
06H,0H(0H).CUa.C0jf. [93®]. Formed by 

the action of sodium-amalgam qn the acid 
0 «Hs. 0H(0H).CH01.C02H (Glaser. 4- 147, 8G) 
and by boiling /3-bromo*i9-phenyI-propionioacid 
with watei; (Fittig a.' Binder, 138). Got 

also by ftducin^ boozoyl-acetio alher with 
Bodium- amalgam (Perkin, C./. 47, 254). Prisms, 

V. soK’cold wUer. Yields cinnamic <cid on heat- 
ing with .baryta- water (Kast, A. 200, 26) or with , 
ifru^e HjSO^ at 100® (Erlonmeyer).— KA'. — 
BaA'jlJaq.— ZnA'^l^aq. — AgA': noedldS. ** 
Acetyl derivative [lOO'O®]. Crystals, 
fields cinnamic acid when heatet with Ao^O at 
L20® (Slocum, A. 227, 69). 

/S-Oxy-a-phojyl-propionio acid 
3lL(OH).Cm'h.CO„H. Tropic acid. Mol. w. 
166. [118®]. S. 2“at(i45®. 

Forujat^u—l, Bj- dQpomposing atropine or 
hyoscyaminevwith fuming HClAq or with''.>aryta- 
water (Lessen, A. 138, 230 ; Kraut, A, 148, 238 >| 
Ladenburg, B. 13, 607).— 2. From atropic aoid 
by uniCt\jWith HOCl followed by reduction with 
sinoi-dust, iron-filings, and cone. KOHAq (Ladon- 
jurg a. Rugheimer, B. 13, 379). -3. From 
Hr^pic acia by heating it with fuming hydrogen 
jhloride at 100° and digesting the resulting acid 
CJI^ClCHPh.COon) with aqueous Na^COj at 
I2fi® (Ladenburg, A. 217, 114).— 4. iromaecto- 
)henone oyanhydrin by treatment with HCl ; 
he resulting chloro-phecnyl-propionic acid being 
leated with sodium carbonate (Spiegel, B. 14, 
!37,^'86e ; Merling, A. 209, 5). 

Needles or tables, v. sol. waA^er. 
fields phenyl-acetic acid on fusion with potash. 
]hromio mixture oxidises it to benzoic acid.'*’ 
Salts.— CaA'^ 4aq.— AgA' : crystals. 
Befercnce, — Cilloro-thopic acio. 
o-Oxy-a-phenyl-propionic acid 
0,H4.CMe(OH).C02H. Airolactic acid, [94®]. 

Formatuni,—!, From atropic acid by sue. 
eessive treatment with HBr and aqueous NsjCO, 
(Fittig a. Wurster, A. 195, 145 ; 206, 24).— 2. By 
oxidation ef a-ph€nyl-propionio acid* with al- 
kaline KMnO^ (Ladenburg a. Rugheimer. B. 13. 
873 ; A, 217. 107). — 3. By reduction of the 
dibromo- derivftivo obtained by the action of 
figSeX on a mixture of dibromo -pyruvic acid and 
benzene (BOttipger, R.^14, 1^38).— 4* By dis- 
the oyanhydrin of acetophenone in 
^iiaturated' HClAq (Spiegel, B, 14, 1353 ; Tlemann, 
B. 14, mo). . 

Properties. — Trimetrio needles or tables (con^ 
tainiDg Jaq) ; aibx = ‘72:4; '67. Becomes anhy- 
drous mIow 85®. Gives rise to atropic aoid 
OHs:GPh.GO.^ on distillatiw with ^Cl. 

Sal ts .— CaA'a 8a,g. — BaA'j 2ati.— ZnA'j 3aq ; 
small crystals, v. si. sol. cohl water. c ^ 
' Ethyl derivative CMePh(OEt).C02H. 
*Ethyl‘tropw acid.* [o. 62®]. Formed from 
acetophenone by tzeatment with PCJs, acting 
upon the resulting Ph.CCIj.Me with KCy and 
dilute alcohol, and sape^ying the product wiih 
baryta. Smaiy)rismB, sol. hot water. • 

Nitrile. Termed from acetophenone, ECy 
gad HOI (8.). OB. 

|M>sj-tepheiiyl-propionie acid 
03Ff JOB).5HMe.CO,n. Phleretic acid. P^B®}. 


Formed from phloretin (7^) and EOH (55 CX. 
of S.G. 1*2) by boiling for 3 nours (Hlasiwetz, /. 
1855, 700 ; Schifl, A. 172, 857). Formed also 
from- amido-phenyl-propionio acid by diazo- re- 
daction (Trinius, A. 227, 268)'. Yellowish needles. 
V. soh hot water, sol. alcohol and ether, insol. 
CSj. Yields p-oxy-bonzoic aoid on fusion with 
potash. On heating with phlorogluoin at 180® 
it yig^dt the crystalline phlorogluoide 0,jH*iOn. 
Heating with 'POClj forms crystalline triphlo- 
rotide C..H2eO.. Phloretih acid gives a green 
colour with FeClj, possibly due to phlorogluoin. 
Salts . — BaA',,2aq.— CuA'j (at 120®). 

Ethyl ether EtA' (above 265®). 

I so amyl ctner C,H„A'. (above 290®). 
Methyl ^derivative 

0,H^(0lde).CHMe.C02H. ‘tl03°]. S. -11 at 25\ 
Got by meihylation (Korner a. Corbotta, B. 7, 
1732). Yields BaA*., 2aq and MeA* [38®] (278®). 
Ethyl derivative [106*5®]. Scales. 
Amide CelljiNOg [110®-115®]. Prisms. 
Isophloretic acid, made by boiling isophlo- 
retin with KOHAq (Rochleder, Z, 1868, 711) if 
probably identical with pbloretio aePd. 

,^f-Oxy-i8-phenyl-,nropionic acid 
0,H,(OH).ClL.CHj.CO,H. Melilotic acid. Hy- 
drocotmaric acid, [83®]. S. 5 at 18° ; 109 at 
40®. Occurs, partly combined with coumarin, 
in yellow meli^ot (Melilotus oJJicirKClis) (Zwenger 
a. Bodenbendor, A. 126„^257 ; Supvl. 5, 100). 
Formed by reducing coumarin wim sodium- 
amalgam (Zwenger, A, Suppl. 8, 32 ; Dyson, (7. /. 
61, 70 ; Hochstetter, A. 226, 365 ; Tiemann, B. 
10, 280). Trimetrio orptal^. Its ammoniacal 
solution turns blue in air. Yields salicylic aoid 
when fused with potash. Cone. HBrAq converts 
it into the anhydride. 

Salts, — KA' craq. — BaA'„.3aq. — diiA'^. — 
CaJl'o 2aq. — MgA'^ 4aq. — CuA'^ aq. — PbAV— 
ZnA'oa»i.— AgA' : bulky pp. 

Ethyl ether EtA'. [34°J. Prisms. 
Methyl derivative 

0„H,(OMe).CH...CTI .COH. [92®]. Crystals (from 
alcohol) (Perkin, 39, 416). 

Ethyl derivative 

C,H,(0ia).ClI.,.CH2.C0.,H. [80®]. Needles (from 
dilute alcohol). Yieldi the salts Ba(C,,H„0|)| 
and CaA 2 2aq (Fittig a. Ebert, A. 216, 163). 

A n h y dr id e C^HhO^. Hydrocoumarin, [26°]. 
(272®). Got by distilling tile aoid. Tables, si. 

sol. hot water. Its oaim OA<®^‘>0(NOH) 

is oily (Tiemann, B, 19, 1664). ® 

Amide O^HnNO^. [70®]. Needles. 
m-Oxy-jS-phenyl-prqpionio acid 
C«n,(OH).CH..CH*.CO.^. [111®]. Formed by 
reduction of m-coumario aoid (Tiemann a. Lud- 
wig, if, 15, 2060). Long n/eedles, insol. ligroln. 
Methyl derivative [o. 61®]. Ne^es. 
p-Oxy-iS-phenyl-propionio acid 
[4:l]CA(0H).CH2.CHa.C0.2H. Hydropara^ 
coumaric acid. [129®]. Occurs in vei 7 slight 
quantity in human urine (Baumann, H. 4, 397). 
Formed by reducing paracoumarip aoid with 
sodium-amalgam (Hlasiwetz a. Malin, A. 142, 
358). Formed also from p-qitro-oinnamio ether 
by reduction followed by the dip.zo- reaction 
(St5hr, A, 225, 67 ; cf. Buchanan a, Glaser, Z. 
•[2] 5, 103). Occurs in putrid meat (Salkowski, 
B 18. 190). Formed also by putrefactive fek* 
mentation (rf^.tytoBine (Banman)q.B. 12, 1450 1 



OXY-m-rHEH rL-PIlOP^U^NlS-DrAMINB. 


7S1 


19. 2*79). •MonooUnio prisms (from ether), si. soI..| 
ocid water. Gives # bluish-grey colour with FeOl,. ' 
Yields |>-oxy-beiizoio acid when fused with 
Mtash.— BaAV— ZnA.',2aq. S. ’77 in the cold.— 
OaA'32aq. — AgA' : ^inute needles. • 

Ethyl ether EtA'. Liquid sn^ftlMug like 
rhubarb. 

Methyl derivative 

OA(OMe).OH,.CPI,.CO.^. Hydro • ^Myl - 
naringenic acid. [102'']. Feathery cryltala or 
long white noedleia— A'Ag : small needles, si. 
sol. hot water. - A'^Ba 2aq. ^ 

Di-methyl (^her of the methyl deriva- 
tive C,H,(OMe).CH,.CHa.CO,Me; [38“]; (205°- 
270°). Formed by metbylatieu of p-hydro-cou- 
mario acid (Eigl, B. 20, 2531)^ • 

Amide 0,H^(0HVCH2.CHo.C0Nn2? Needles. 
a-Oxy-9/3-di-phouyl-propiomo afid 
CHPh,.CH(OH).CO,H. [159°]. Formed by 
saponifying its ether with alcoholic i>otash. 
Thin needles, v.,sol. alcohol. Forms a com- 


pound [c. 68°] when heated* with dilute K^SO^ i 920). Monoclinic pUte8*(from eth*). At 


acij with sodium-amalgam (PlOohl, B, IS, 1188). 
Syrup.— ZuA'y—CuA'a 6aq: prisms, T. sol. Aq. 

pa-Oi-oxy.pheuyl-propionic acid 
C«H40H).CH.,.0fi(0H^.C03H., [144°J. Made 
from the corresponding di-amido- acid by the 
diazo- reaction (Fiicnmeyer a. Lipp, A. 219, 
220). He^pisphoiical groups of needles (contain- 
ing aq) (from water at 0°), m. sol. alcohol. 
Melts at 14®° after fusion. — QbA'^Saq. — 
CaA'.^ 6aq: small cryatjls. 

Di-oxy-phenyl-fropionio acid ^ ^ 

[4:1] CJl.^^)Ji).CH(OH).GH,.C03H (?). [164°]. 

Occurs in urine of dogs fed with muCh tyrogino 
(iilendcrmann, 11. 0, 256). Needles (containing 
-y%q), m. sol. cold water. » • 

a/3-Di.oxy?))henyl.propionio acid 
Cm*li(0Il).^H(0H).00,H. fi-Phenyl-ghjcerw 
acid. [141°j. Formed by the action of alkalis 
on C,Hj.Cti(OH).CHCl.CO,H ^Glaser, A. ^47, 
98 ; Lipp, B. 16, 12871, and by oxidising cu- 
manic acii with diinie KMaO, (Fittm, B. 21, 
MAnAAli nir! Ill u fi*nm At. 


at 180°. 

EthyUether EtA'. [66°]. Got from di-j 
phenyl-acetio aldebyde-cynjihydrin by ccjfiver- 
sion by alcoholic hydrochloric acid into 
OHPh3.CH(OH).C(OEt)(NH.,Cl) [1;)6°] and de- 
composition of tliis body by water (VVeise, A, 

248, 43). Sjnall plates, insol. water. 

Acetyl derivative [53^]. Prisms. 
[4:3:l]iDi-oxy-phclfiyl-propionio acid 
0A(0H)3.CH.,.CH3.C03H. HydrocaJJeic acid. 

Formed by reducing caffeio acid with water and 
sodium-amalgam (Hlasiwotz, A. 142, 353). Tri- 
metric crystals, sol. water. Its salts are 
gummy. 

Methyl derivative 

[4;8;lKl„H,(OH)(OMe)CO,H. [90°]. Formed 

by reducing ferulio acid with sodium-amalgam | aSStyl derivative. 
(Tiemann a. Nagai, B. 11, 650 ; 14, 965). Minute ' 
tables, V. sol. alcohol. 

Methyl derivative 

[4:3:1] 0„H5(OMe){OH)CO.,H. [147°]. Formed 
by reduction of isoferulic acid (T^a. N.). Needles. 

Di-methyl derivative 
OA(OMe)a.Cll2.CH.,.CO.,II. [97°]. Formed by 
reduction of 0A(0Me),4:)H:CH.C03H (T. a. N.). 

Blendei^eedles (containing aq). 

Methylene derivative 

0Ha<Q>0,H,.0.;B,.00,H. Pipero-prophnic 

acid. [86°]. Formed by reduction of 
OH203:0«H,.C:«;OH.C03H (Lorenz, B. 13, 758) 


it yields phonyl-acetic aldehyde.* Gaseous HOI 
yields O.H,.CHC].CH{OH).CO,J£ (Erlenmeyer,^ 
j«n., B. 20, 2466). -jAgA' : amorphous 
f)^-benzoyl derivative [Ih?-'].* 
Di-henzoyt derivative of the mHhy^ 
eihi’.r [114°]. Formed by the action of AgP|J^ 
on CUPliBr.CTlBr.C'OoMo (Anschiitz a. KinnlK^utt, 
B. 12, 538). Small monoclinic crystals. 

Di-b&nzoyl derivative of the ethyl 
ether CHPh(6Bz).CH(OBz).CO,Et. [109°]. 
Isomeride v. Ati{ogltckuio aoid. 
Di-oxy-di-phenyl-p^pionic acid Gj^Hi^O^aq 
i.e. CIl,.C(0,H,OH).,.CO.,H. Ma^e from phenol, 
pyruvic acid, and H.SO, at 0° (Bottinger, 3. 16, 
2(171). Amorphous mass, carbonising above 
268°, V. sol. acetone. Yields an amorphous di- 


Tri-oxy-pheifcrl-propionio acid. Tri-ethyl 
derivative C,H,(OEt),.02lT,.CO.,H. [77°]. 

Formed by reduction of the tri-ethyl derivative 
of (o)- or (i3)- oisculetio acid with sodium-amal- 
gam (Will, B. 16, 2111). 

An isomeric acid [65°] is got by reducing the 
di-ethyl derivative of daphfetic apid (Will a. 
Jung, B?17, 1087). 

Hexa-oxy-di-nhenyl-propionic acid 
i.e. CH3.C{C«H,{6H)3),.CO,n. [1J2°]. Formed, 
together with amorphous CisHi^O,, from^pyro- 
gallol, pu’uvio a^) amf qjt 0° (Bottinger, 
B. 10# 2404). Besinous mass. Yieltlj^^tR^ 
heated with ACnO, the oompounds 0,^,oAo?V 


«d acid with ; 0 fc -looT 

Na,CO, and KMnO, (lUad B. 20 421) Necdlea i [110 
(tom ijgroto), si. sol. Jold water.-CaA , aq.- ; aCids. 

ATT /OH* CH-CH. Formed by reducing 1 ^^^2/ ^ C|„H||,NO %,e. 

umbelliferone with sodium-amalgam (Hlasiwetz 

a Grabowski, A. 139, 102). Crystalline, decom->t>e _#netbyl dorival*vo ol a-phonyl-o-coumMio 
nn’o Yields reLoin when (used withl nitnio by 

(Frdhnd a. Bemse, B. 23, 2864). l^ow liquid, 

'•a « .1 1 e«i 1. ... wnr 


posing at 110 °. 

po^h. 

^i-methyl derivative 
OA(OMe)rO“rOH,.CO,H. [ 106 °]. Formed 
■by reduoUon ol the di-methyl derivatives of (a)- 
a^d 0 )- nmbelUo B.Jid (Will, B. 16 , 2116 ). WJiite 
amtala^tom'alcohol). 

oo-Stosy-phenyl-propionic acid , 

0 ,'R,{O^.CIH...CH(OH).OOsH. SaWeyttaetieaoid. 


slightly volatile with steam.^-B^gH^PtOl,. [196°]. 
A ur 0 oh 1 0 41 d 0 [87°]. Golden plates. 

• OXY-DX-PHEirSiL-PBOFTLENE-BlAlIXHB 
O^H^N^O i.e. CH{OH){OH3.NHPh)3. [54°]. 
Made by the aotion of aniline on epichlorhydrin 
(Fauconnier, B. 107, 250^ Needlea (from 


tapmd by reduoiioB of o-oxy-pl^nyl-glyeidic BTH^Ol^daq: vellowB, 


alcohol). — B'HjOjO. 1 Jaq. 


» 60 °]. 



7fia OXY.I)I-PnENriJ^PllOPyLE¥E.I)IAMn 


Aoetyl d$rivativ OitHjyAoKaOftq. 
[100°]. PriamB. ® 

Nitrosamine OjsHi^pTOJNjO. [109°]. 
DI.|)-OXY.DI.PHENYI..PE[>PYLBKE. D». 
methyl derivative *0H,.0H:0(C4H4OMe)2. 
[101°]. Formed from anisole, AlClj. andpro- 
pionyl chloride (Gattermann, B, 22, 11%)). Plates. 
Yields 00(0«H40Me)2 on oxidation. The homo- 
logous CiL-CH:C(C,Il40Et)a crystallises in 
needlesr??^. 

OXY-PHENYL ISOTROPY! RETONE. 

Ethyl derivative GuH4(OKt).CO.CHMea. 
[41°]. Mi)de from isobutyryl ohloridd; C„H,,OEt, 
and 4^G1, (Gattcrmann, B» 23, 1200). Tables 
(from eth^er). Yields an oxim [111°] crysta' Using 
m needles. «r 

Oxy-phenyl propyl ketone 03HjPO.C^n4OH. 
[91°]. (c. 280°). Formed from phenol and 

butyryl chloride (Perkin, 0. J, 65, 546). Pearly 
plaltis. 

DI - OXY - PHENYL^ ISOPROPYL - PYRIM- 
tblSE [198“]. 

Formed from oxy-isobuty ramidi ne tydrochloride, 
^ benzoyl-acetic ether, and NaOHAq (Pinner, B, 
22, 262'o)^ Prisms (from aLoliol or benzene). * 

OXY - TRI - PHENYL - PROPYL - PYRROLE 

itf*. . [105°]. Formed 

from OgHjCBziCHPz and alcoholic propylamine 
at 100° (Japp a. Klingemann, G. J. 67, 706). 
Monoclinio prisms [95°-9S°j ortrimet.ic prisms 
[105°]; a:6:c = -694;l:-765. 

DI - 0 - OXY . DI . PHi;*^ YL-PROPYL^-THIO- 
UREA. Di •methyl derivative 
0(S^(NH.0«I!r4.0Me):N.C,Il4.0Me. [58°]. Made 
from di-anisyl-thio-urea and propyl chlorMe | 
(Foerster, B. 21, 1864). Plates, insol. water. j 
OXY-DI-PHENYL.PYRAZINE. Tetv.> 


hydridt NPh<^®«;^“^>NPhf ri48“J. Formed 

from di-phenyl-ethylene-diainine, chloro-acetio 
acid, and NaOAo at 170° (Bischoff a. Nastvogel, 
B. 22, 1783 ; 23. 2026). CrystaUine. Insol. Aq. 
Di-oxy-di-phenyl-pyrazine. Di h y dride 

NPh<^Q*j^Q*^NPh. Di-phenyl-a^-dicwipi- 

peragine. [258°]. Got by oxidising tEe above 
with CrO, and HOAc, and also by heating di- 
phenyl-etbylenh-diamine with oxalic acid at 
200° a. N.). Plates, v. si. sol. alcohol and 
ether. Nitroug acid forais Ci.^tQNQOy/290°]. 
JgJ^gJU^xy-di.pheayl-pyrazine. Dihy.dride 

•ay-diacipi- 

peragine, Di-oxy-di-phenyl-piazine dihydridc. 
[268°]. Made from anVine and chloro-aceti6‘ 
acid (Hausddrfer, B, 22, 1797 ; cf. Moyer. B. 10, 
1967; Abeniu^, J. pr, [2J«40, 431)*. ifeedles. 
Alcoholic potash (prms phenyl-amido-a^etic 
acid [127°] on boiling, and in the cold proCucesi 
NHPh.OHa.OO.NPh.OH,.CO^ [130°]. 

Di-oxy-nhenyLpyrasine. Dihydfide 


Made from aniUne 

and chloro-acetio amidi (B^. Prisms. , 
Di-oxy-di^henyl-pyrasine. Difi^ydride 

NPh<^Qj|^^Q^NPh. Diphenyl-oi-diaoipiper- 

Formed by heating the mono- 
fbiUde of phenyl-imido-diacetiiQ acid with Ao,0 


at 160° (Bisohoff, B, 23, l800). Needlcg. Nitxoug 
taoid yields 0,«H„NsOs [o. 9^°] orystalUsing hi 
golden plates. 

j Di-p-oxy-di-phenyl-pyraEine. Di-metkyl 

derivative of the hexahydride 

O.H.{Ot;e^N<c^;^]^N.O,H.OMe. [288<>J, 

Formed from p-anisidine, ethylene-bromide, and 
NaOAo<P,i8cholI, B. 22, 1782), Tables. 

Di^i'ithyl derivative of the hexa^ 
hydride, [223*^]. Gives a nitroso- derivative 
[c. 80°]. 

Tri-oxy-di-phenyl-pyrazin/». Di- ethyl 
derivative of the-tetrahydride 

C.H,(OEt).N<^y-;^J»>N.CJH,.OEt. [162“]. 

Formed /rom C.ii4(NH.CrtH40Et)2 by heating 
with ohloro-c cetic acid and fused NaOAo at 150° 
(Bisohoff, B, 23, 2030). Crystals, si. sol. ether. 

Tetra-oxy-di-phenyl-pyrazine. Di- ethyl 
derivative of the dihydride 

O.H,(OEt).N<^“’‘ [266“]. 

I Formed by heating p-ethoxy-phqnyl-amido- 
ocotiq acid at 260° (B. a. N.). Needles. 

OXY-PHENYL FYRAZOLE 0,H,(OH)Nr 
[153°]. Got from bromo-oxy-phenyl-pyrazole by 
reduction with sodium-amalgam (Fischer a. 
Knoevenagol, .4. 239, 201). Needles. Sol. cone. 
HClAq and alli&lis. The Na salt forms needles. 
Oxy-phenyl-pyrazole ti^trahydride^-CjEjaNaO 

*.«. ? [104“]. Formed by the 

action of phenyl-hydrazine on epiohlorhydrin in 
ethereal solution at 15° (Gvrhard, B. 24, 352). 
Pearly prisms (from ether), v. sol. warm water. 
Yields aniline and phenyl-pyrazole on boiling 
with phenyl-hydrazine hydrochloride in bpnzeuo 
solution. Forms an acetyl derivative. —Salt: 
B jH.^PtCl, 2aq. [166°]. Yellowish-red prisms, 

Oxy-di-phenyl-pyrasole NPh<^Q®jj;^g. Di- 

phenylpyrazolone, [261°], Formed by heating 
cinnamoyl-pher^vl -hydrazine (Knorr, B, 20, 
1108). Needles (from alcohol), exhibiting green 
fluorescence. 

Oxy-di-phanyl-pyraLole NPh<^^Q*^g^. 

[137°]. Formed from ben^oyl-acctic e&er and 
phenyl-hydrazine (Knorr a. Klotz, B, 20, 2546). 
Yields, with nitrous acid, the red compound 

NPh<;^QQ*^.^Q2 [200°]. Diazobenzene chlor- 
ide forms C3HPh^,0(NaPh} [171°]. Phenyl- 
hydrazine converts it into oi-oxy-tetra-phenyl- 
dipyrazyl melting ab6ve 300°. — B'HOl. — 
B'H.4S04. Powder. Decomposes at 237°. 

Oxy-di-phenyl-pyraio}!} 


[196°]. Formed from a-phenyl-glyoxylio acid 
and phenyl-hydrazine (Wislioenus, B, 20, 2982). 
Plates (from EtOH), sol. alkalis, si. sol. ether. 

Di - oxy - phenyl - metapyrazole OgH^NgOi 

probably OA-CH — N^ « 

I ^(OH). [182°]. Ob- 
0(0H):N/ 

tained by boiling phenyl-UTamido-aoeto-nitrUt 
0,H,.CH(ON).NH.OO.NHa (from *banaifldehyd*. 
oyanhydrin and area) wi& dilute HOI. dolour- 
less dimetrio plates. Dissolves readily in alkaUi 
(Pinner a. I^Bchiltz, B, 20, 2356). 



•Xr-PHEHYl-PTBAaoiB OABBOXTUC 

SSSittk ? ®s' •'*'’» 

B 22 22^1) p I 2^^®csfcio ether (Buf^hner. 
wter P«% “eedlos, v. si. sol. coM 

% kf?® 5 Its sointion darj Hue 

i" (eon- 

«* 

“\OPh:CH>‘’0-, [267^..Pc^»med by heat- 

IS ““ 


/.Dr raiqg I 77 r rr V U , (Mennel, 

m '^*1 ^ Tetrahedra (containing au)* 

m. sol. watgr. Coloured violet by FeCI ^ ^ ' 

flflO”]. Mad^ by heating 
its carboxylic acid (Pinner, B. 22, 2016) Small 

‘’"tot’ s ' ‘‘f ''• 

m.| 200 >; Yellow prismsraMTg'ed^rth^^fsS; 

^^**'^:C(OH)>®- [284°]. Formed from '>y heating to 310’. 

benzamidinehydrodhloride, benzoyl-aoetio ether “-"^^BI-PHENYI-PYBROIE CABBOXT- 

23 P-®'^ NaOH (Pinner, a ““ CPh.n.PO it 

„?’ ?o™eS also by heating' amidodi- 

Pilf^^L'-PY',!”**^*?.? . "i*h HClA(i at 180° 


WOU 

“\CPh:0H ’ w. 811 . [mo], Fomud 
tfeoh!r“®' W-<®=:CHBz for a long time with 

.»Y »■ p.^]' 

SintgvrrSf'Krsiif- 

alZZf^A “-1 9Myl 

p» yields an acetyl deriva- 

, o-q^y-tri-phenyl-pyrrole 
C.n.(On).N<.CPh:W Made'by heat-* 

S 3091 )*^Y«ir T ’’n ® a.Braikoff. 
rw„ ? * “"“’les, v. sol. alkahs. 

Oxy.tetra-phenyl-pyrrole ^ 

c.,h„no y. nh<^» ?Pb, 

200»'^‘-r " with alnoYioifoN^t 

hi. 5SV''lXyellowK; ''' •^' ^• 

DikyarUe Nfl<CO~-^. 

Oxy-tetra-phenyl-pyrrole O..H..,NO. ri82°'k 
Formed from CPhBziCHBs and^aloSSicffia* 

®‘' - M®7.P"3m8. Changed into theTso- 

r in 01 A 3 


Needles, v. si. sol. 


.r- ^'^••auavaauvi WibU 

(Schwarze, J,pr, [2] 42, 16). 
not aldbhol. ' 

Di-oxy-di-phenyl-pyrimidine. da- 

rivalive O.H,(OEt).C<N.CPh*. ^^74°]. 

fe^o®f*n “"“i benzoyl- 

aeetio ether (Pinner, B, f6, 2U56). ^ 

OX'XfPHElTO.PYEimDINE CARBOXYLIC 

ACID0Ph4J;Cpft5cH. [247°]. Formed 

hydrochloride, ozalacetio 
1628 P °0 Naon (Pinner, B. 22, 

1628, 2616). Granules, si. sol. water. -DaA". - 

^ D ** tnide : prisms, si. sol. water. 

-•Bengavitdide C,sH„’N^O, [263'^]. 

carboxylic acid 

®^’‘<N; 0 (C)H> 0 -C<iH. [286°]. Maae by 

^^nUa (B. von Mever. «r. roi a(\ ofv.x 


[245^]. 


Bf j - ^ ''L;rn:uu 

which « got 
)*phenoT on Bhenaovl- 

nl a Pwoil.’.^dSt Tt nn 


^ttaiua ^irom aiconoli. Yie] 
di.^enyl.pyrimiOme [284®] on heating. 

W-OZV.n1lATIv1-'n^wMi;i4w.a, . 

JSthy 


^ - Jrsr — — w j vu uoaung. 

«‘o- 



1 V — . vmiji obiiti 

6y the action of o-amido-t 

3OTH?^''i?“®,‘T ®“‘®*' <P“®' a'Brm'koffr^'S; 
0 O.M). Nodular groups of needles, v. sol. ether. 

•^OXY-PHENYL-ftniNAZOLINB. 

BibyM c5l,<C^;^Ph_ 

from phonyl-w-oxy-tolyl-urea and HCl (SOder- 
baum a. Widnian, B. 22, 1670). Needles.^ 
Oxy.ph eiiy l.quinazoUne 

OA<g(22gp^. [234°].^ g. (ai^Aol) X 
^rmod V heiting bonzoyl-o-amidotbenzamide 

-rH ’pff^'': '■7>- '',®“'^'®®- '“““h 

x> tCl,j . brick-red needles.'* 

Oxy phenyl-quinazol^e 

[139®].^ formed ^y oxidation of phenvl-^tefc^ 

B 02° 269^) i PI 

u, -j, 2bJl}.» Plates,^ v. sol. benzenB. With 
))ydrazine N^H^ it forms 




[272“]. Popnedfrom 
di-o^-temphthalio ether, dihydrid^ and bens 

aniidiriA /Pinnni. D on nni\n\ * oena 


— ir'*''t'aavucuau ObllOr, 010] 

amidine (Pinner, B. 22, 2623i, 
■ol. alkalis, sol. alcohol. 


Sieger neodlos^ 

— jf., oui, Micunoi. 

. OXY.PHEKYI-QDIIWUOUKE OABBOXT. 

5SiS:WS]»^»3S'*S*1S'fcJ" f“,°:®<oSSwAH- w 



7*4 OXy-PHB^TTWlUINOIJNB. 

la) - OXT • (Py. 1) • PHBHXl - ftlTIHOLIHE 

qi inoline, [243°]. Formed bj diazotising (a) 


amido-(Py. l)-ph|nyl-qui,:iolind [160°], an<\,boil 
ing the dilute solution (Emnigs a. 


.KeUB. 

207 629). Colourless flat needles" plates. 
Volatilises undeoomposod. V. sol. alpohol and 
chloroform, si. sol. benzene, nearly insol. ether. 
By CrO, an< H2SO4 it is oxidised t6 cinchonio 
acid, The hydrochlcK’ide forms glistening 
plates,, the sulphate yello^ tables ; both are 
V. sol. not water, si. sol. cold. The^platino- 
' chloride-' forms hair-fine yellow needles, v. sol. 
cono.a[Cl. The K and Na salts are colourless ^ 
Clisteninf plates, wlj^oh dissolve in water with^^a ; 
yellow colour. * , “ 

(/3)-0xy.(Pj/. l).pheiiyl-quinoliire C,4H„NO 

[236°]. Formed by diazotising the correspond- 
ing aroido- compound t^98°] and J)oiling the 
^lute solution* (Kcenigs a. Nef , B. 20, 

630). Colourless granular crystal. SI. ^ 1. al- 
cohol, nearly insol. ether. Volatilises undecoin-i' 
•“posed. Dissolves with a ycl)ow colour in alkalis 
and aoidsi By CrO, and H,S04 it is oxidised to 
cinclfonio acid. KOH fusion yields di-oxy- 
phenyl - qivpoline [305°]. The sulphate 
^ cr^allises in glistening yellow needles, the 
hydrochloride in yellow tables; both arem. 
sol. cold water. ,, 

o-0xy-(Pi/. 3) -phenyl-quinoline 

Got by heating 

its 1) •carboxylic acid [238°] (Uoebner, A. 
2494cl0lf. Lignt-yellow needles (from alcohol), 
sol. alkalis and acids. — B*2H2Pt01g. B'C^HaN^^j. 
[184°]. Yellow needles. ^ 

m-0xy.(Py. 8)-phenyl-quinoline *’ 

P66“].' Formed bytho 

action of nitrous acid upon m-amido-phenyl- 
quinoline (Miller a. Kinkelin, B. 18, 1908). Long 
ne^es, v. sol. alcohol and ether. 
p-Oxy-{Py. 3)-phenyl-quinoline 

^238'']. Foripedfrom 

the amido- compounds (Weidel, M. 8, 127). 
Monoclinio needles, insol. water, v. sol. hot 
benzene. Yields quinoline carboxylic acid 

J 167^] on oxidation. Yields a crystalline tetra- 
iv^de on redaction.-^TICMaq. — l>'2H2ptCl4. 
gir- derivative [123°j. Plateli 

{Py, l, 4).0xy.phenyl.quinoliee 

OA<CN*^^’cPh* Formed, by heating 

to 260°, from the phenyl-V*-amido-cinnamic ether 
NPhH.CPh:C]p.C02Et,gotbytho action of aniline 
on benho^-acetio ether (Coftra^a- Limpaoh, B, 


(B. 4)-0xy-(iV. 8)-pli«iyl-qulnoUa0. Jfe - 
I . , gH:CH — gtOHign 

\Hhyl derivative oH:C)(OMe).C. N :CPh* 

Formed by heating its carboxylic acid [216°] 
(D.). Dil.— B'2H2PtCle2aq: orange needles. 

« Di-oxy-phenyl-quinoline C,5H„NO, 

niT (?)• [806“]. Formed 

by potash-fusion from (/8)-oxy-(Py. 1) -phenyl 
quinolills‘[236°] ; the yield being 76 p.o. (Koenigs 
a. Nef? B. 20, *582). Needles, v. sol. alcohol. 
Has no basic properties. Ai. isomeride, solid at 
316°, appears to be formed from (a)-oxy-(Py. 1)- 



[230°]! Needles (from alcohol).— B'HCh^aq (J.). 
(B. 2)-Oxy.(Pw.*8)-phenyl-quinoline. Jlfs- 

Got by heating its carboxylic acid [287 °] (Doeb- 
ner, i. 249, 106). Plates (from dilute alcohol).— 
B*H01: nec!dles,*iol. hot water. — BaHaPtOl^ — 
J?iqrate|[205°]. 


0X0 , UpptStt/.B l»U UO LUliUCU 

nhenyl-quinoline by potash-fifSion. 

Di-oxy-phenyl-quinoline. [114°]. Formed 
in small quantity tirhen7?-araido-(Pt/. 8 ) -phenyl- 
quinoline is ac^ued upon by nitrous acid (Weidel, 
M. 8, 12^0* Prisms, insol.** water. Deduced by 
zinc-dust to\Py. 3)-phenyl.quinoline. 
Di-oxy-phenyl-quinoline 

okHi’n Ic^AOH).- Vormea 

from (B. 2)-oxy-i).'Vimido-(P^. 3).phenyl-quinol- 
ine by the diazo- reaction (Weidel a. Gcorgievitch, 
M. 9,138). Pale-yellow mass of hair-Kke needles, 
si. RoC. hot water, '^^clds (Py. 3)-phenyl-quinol- 
ino when distilled with zinc-dust. 

Di-oxy-(l’i/. l)-phenyl-quinoline. Methyl 
, . g(0H):CH.C.C(0«H4.0H):gH 

derivative ^ oH:CH — C.N^=====<JH* 
[188°]. Got by boiling the diazo- compouhd of 
t?i-amido-(Pi/. l)-phenyl-(x3. 2)-methdxy-quinol'- 
ine with dilute H2SO4 (Miller a. Kinkelin, B. 20, 
1922). Plates. Its solutidn in dilute H2S04 
gives with chlorine-water, little NaOH, and 
ammonia, a dark-green colouY. 

Tetrahydride [111°]. Tablets. Gives a 
deep-green with FeCl, and HCl . — B TlOl ; plates. 
(Py, 4)-0XY.(P2/. 2).PHENYI-I80Qtto0L. 

y.CHiCPh 

INE 0„H„ON i.e. or 

XH ;OPh 

O-H.^ I . isohenzylidene- 

\C(OH):N 

•phtlialimidine, [197°]. Formed by the action 
of ammonia on dooxybenzoin o-carboxylic acid 
CH2 Bz. 0,H4.C02H. Prepared by heating crude 
isobenzylidene-phthalide (16 g.) with Klcoholic 
NH3 (30 c.c.) at 100° for 8tl0 hours (Gabriel, B. 
18, 2449, 3470; 19, 830). Triclimc crystals, 
aib:c - *8008 : 1 : ?, a = 88° 28', 3 = 111° 24', 
7 = 74° 47'. SI. sol. cold alcohol. By heating 
with pool, or PCI3 it is converted into (Py, 4)- 
ohloro-(P2/. 2)-phenyl-iBoquinoline ; POl^ yields 
(Py, l,4)-di-ohloro-(^!y. 2)-phenyl-qumoline. 
Nitrous acid converts it into (Py, l)-nitro- 
iPy. 4)-oxy-(Pi/. 2)-phenyl-isoquinoline. 

E\hyl ether 0,, PL, ^(0 b\ [46°]. Pomed 
by heating chloro-phenyl-isoquinoline with al- 
coholic sodium ethylate (Gabriel, B. 19, 886). 
Flat colourless needles ; v. sol. ordinary solvents; 
weak base.— B'2H2Cl8PtCl4 ; reddish pp. 
Di-oxy-phenyl-iso-quiuolilie a 

Formed from nito^ 


benzylidene-phthalide, P, and HI (Gabriel, B. 
18# 3471 ; 20, 2866). Crystals, sl..^ol. bpiling Aq. 

Methyl ethers. Two isomeric methyl 
ethers [287°] and [12l°] may be prepared. Both 
are erystaUinq. 



OXY-PHBNYL StTLAlONlO ACID. 
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Heferfnce, — OHLORo-oxY-pnENiL-isoQUiKOL- 

-{Py. 1, 3, 2)-OXY.PHENYL.QUIirori[NE 
CABBOXYLIO ACID 

[232°]. Made from its ethyl ether which 
is formed by heating NPh:CPh.CH(CO.jEt)j to 
160°, alcohol being split o0 (Just, B. 18, 2032 ; 
19, 1462). Crystals (containing aq), ^J^l. sol. 
hot water.— AgA' : el. sol. watA. • 

o-Oxy-{Py. 3, l^phenyl-quinoline carboxylic 

jj pU [*38“]. Made 

from salicylic aldehyde, andfine, and pyruvic acul 
(Doebner, A. 249, 98). •Needtos, v. sol. alcohol. 
—AgA'.— H.iA' 2 H.PtCla : golden- Jellow needles. 

{B, 2; Py. 3, l)-10xy-phenyl-quinoiine carb- 
oxylic acid. Methyl derivative 

acid. [237°J. Formed by heating together 
equimolecular quantities dt p-ainido-aiiisole^ 
benzoic aldehyde, and pyruvic acid in an alco- 


holic solulfton (Doebner, A. 249, 105). Needles,! Yields anisoft^-sulphonic acid on oxidation. 


insol. water.— AgA'.— n,AyD[JnCla; oranje^ied 
crystals. 

(i^.4; Py. 3, l)-Oxy.phenyl-quttioline carb- 
oxylic acid. Methyl derivative 

CH:On 4;.C(C02H) :CH 

CH:0(0Mc).0 N;CPh* J- ^ «rmea 

in like m’clnncr from | 2 :lJCuH 4 (NH.J.OMc, benz- 
oic aldehyde, and pyruvic acid (D.). Yellow 
needles. — PbA'.^ aq.*— AgA'. — HA' .11 i'tCla. 

DI-OXY-DI-PHENYL-QUINOXALINE. Pi- 
j • A-"* CH:C(OEt).C.N.CPh 

ethyl derivative cH;C(OEt).C.N.CPh‘ 

[163°]. Formed by the action of benzil and 
NaOAS on an alcoholic solution of the di-:;thyl 
ether of (a)-di-amido-hydroquinono (Nietzki ft, 
Bochberg, B. 23, 1212). Yellow needles. 

Di-oxy-di-phenyl-quinoxaline, Dihydride, 
Di-methyl diferivative 

C.H.<^:gH:c:n;OMo- Pf>^nyjfiniml<Uhydine. 
[129*]. Formed from anisic aldehyde and 
phenylene-o-diamine (lliigheimer a. Ladenburg, 
B, 11, 1660). Needles (4rom alcohol). 

o-OXY-PHENYL-SUCCINIC ACID 
O.HvO(OH).CO.iH.CIC.,.CO.,H. Phenyl-malic 
acid, [188’] 
ing a-bromo-] 

(Alexander, u 

lorm). Yicldig — — * 

hydride [119°], phenyl-fumaric acid [161°], and 
a sublimate [106°] probaj^ly atropio acid, 
D-Oxy-phonyl-BUOcinio acid 


aniline ' by the diazo- reaction (Erafft, B, 7, 
1165; 22, 821), and also by the action of SG1| 
on phenol in presence of OS^ (Tassinari, 0, 17% 
83). Silvery plJ^es, s^. sol. cold water. 

Di-acetyl derivative (^3°]. 

An istmeride [129°J may be obtained from 
S(Cull3lr^^)i [170°] by reduction with zino- 
dust (T.). 

Beferc^Co. •-Di-dromo^di-oxy-dIjPUBNYL 6ul- 

PHIDK. , • , 

Di-p.oxy-di-p8enyl disnlphide 
S,(CA.Oil) 2 . [151°]. Formed^by oxidising p. 
oxy-phenyi mercaptan (thio-hydroqa4iione)#ith* 
dilute^ FcCl;, (Leuckart, J, pr, [2] 41f 196). 
Yellow needles, v. e. sol. alcohol. • • 

Di-acctifl derivative [89°]. Plates. 

•Di-o-oxy*di -phenyl disulphide 
8^(0,, 11,011).. Foraicd by heating sodium phenata 
(2 mols.) with siilplmr (1 at.) at 190° (Hait^er, 
M. 4, 165). Thick oil. Yields o-oxy-pnenyl 
nioreaptan, on rediiCtion. — NaHA^Gaep-— 
KlLV'oaq.- -PbA": yelAwpp. • * 

P$i-m ethyl derivative [119° cor.]. 


DI-OXY-DI-PHENYL SULPHONE • 

SO,((i.H,.OH),. [!i!5‘J°]. S.G. in-3(».* Formed 
by h(!aliug phenol (2 pts.) with fuming 
pt.) at 190° (Glutz, A. 147, 52 ; Ani\|heim, J. pr. , 
[ 2 ] 1, 14 ; 2, .385 ; B. 8, 1059 ; 11, 1668 ; Arl72, 
28). Trimetrio crystals; u:6:c=s 1*283:1:0534. 
V. sol. hot water and alcohol. — KA"* Sol. 
alcohol (truareschi, 0, 8, 210).— NIIJIA".— 
Nall A" aq. -AgH A". - Ag A". 

Di-acetyl dcrivtttive. Needles (Glutz). 
Di-methyl cf her Me A". ^[130°], 9 
Di-cthyl ether. [159-’]. Lami/!©. • 

• Di-isoamyl ether. [98°]. Plates. 
Di-oxy-di-phenyl sulphoiie S02(CuH^OH)^ 
[187°]. Got from its acetyl derivative which ia 
made by oxidation of 0,,H,(OAc)(SH) [1:2 or 8] 
(Tassinari, C. C. 1888, 1351). Crystalline, si. 
sol. water. 

Beferences.—Di-moiio-, Di-dbomo-J)I-nitbo-, 
Di-CHLono-, Tbtra-iodo-, Di-ioi>o-i>i-nitro-, and 

D 1 -NITUO-, DI-0XY-DI-PJIENYL-8UL1‘H0NB. 

OXY-FHENYL 8DLPH0NIC ACID v. Phenol 

BULFHONtO ACID. ^ * * 

Oxy-diphonyl sulphonio acid 
C...HiOH).80,H. Made, together with the di- 



Oxy-diphenyl dlsnlphonio acid ^ 
0|.,H,(OH)(S(^H).,. Made as above.— K A'' IJaq. 
Di-oxy-diphenyl disulphonio acid 



rol“d:i?v.sTJato.‘“Md7& Wmass; TLe K *BaU fp«B v. e.BoU 

hydride when heated to 160°. ,^^vat*.-BaA,"2oq.-J^>bA 4aq : rhombohedra. 

Di-oxy-di-phenyl succinic acid | 

CQ(P.CPh(OH).CPh(OH).CO.;a. The nitrile of , 


this' acid’ CPh(OH)Oy.CPh(OH)Oy [133°] ia 
qformed by union of oenzil with HCy (Zinin, A. 
84, 189 i Jacoby, B. 19, 1619). It is converted 
in the cold bv HOXo saturated with HBr #nto 
the amide 0;«H„N,0* C160°-230°] (Burton. 5. 16, 
2282). 

DY-OXY-Dl-PHEHYL SDLPHIBE 
i(.OX*OH)r JlSl-fi®]* Eormo^ $xm ‘iWo- 


l-p-oxy- diphenyl dlsnlphonio aelh 
C,.;5„(®II),(SC,H),, Got by warming di-oxy-dl. 
phcpyl with fuming H-AG, (Doebner, B. 9, 180). 
Probably identical with the preceding aoid.— 
^A". prisms, si. s<^. cold water. 

Di-p-ftxy-diphenyl^risnlphonift ao|d 
0,^i(OH)*(SO,H),. Formed, together with tha 
tetra-solphonio acid, from benai^dne by diazotis- 
ing and warming with oono. £[^80, (Gri^, J > 186^ 
462). -- Pb»0,^.SiOia?aq--PbAaH,S,0,,2Pb<>' 
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OXY.PHENyr. StJI^PHOKlO AOn). 


Di-p^zy-diphenyl tetraiulphonle aeid 
0^^4(0 H)j(S 0 s^ 4. Made as above.—BajA^^oaq: 
prisma. Pb^0,2H^S4O|2: amorphous pp. 

a-OXY.PHEN YI. - STJ^HOUO - ISOBUTYBIO 
ACID CeH,.S02.'0H2.CMe(0H).C0.;a. {i2l% 

Made by oxidising CH.,(SPh).CMe^H).C05H 
with EMn04 in the cold (Delisle, A. 260, 2591. 
Prisms* (from other). — EA' 2aq : needles. — 
—.OaA'aaq: groups of needles. , 

OXY-PHiSNYL &UL^HDBIC ACID 
OA(OH).0 .SOo-OH. The E salts of ttie o-, m-, 
and compoilnda are formed by tli^ action of 
r Ea^O, oiv potassium-pyrocatechin, r^orcin, and 
hyarqquinone respectively (Baumann, B. 11, 
1913). (They are crystalline, sol. watdi, and 
\in8table. Potassium-pyrogallol fields, in like 
manner, 04H3(0H).S0|KcrystallisiV(g in ncciKcs. 

OXT-PHENyL-THIAZOlE 

[204^]. Formed from bromo-acetophenone by 
the action of xanthami-de (Hubacher, A. 259, 
2<'3^T'af*d)y(.8ucccssivar# treatment vTith barium 
Bulphocyanidaand dilute liCl (Arapides, 4t 
14; c/. Dyckerhoff, C. J. 32, 927). Needles, j 
ffinsol. water, sol. cold NaOHAq. Converted 
POlj into,chloro-oxy-phonylMihiazolo [206®J and 
another body [98'"j (Schat/nnann, A. 2G!, 18). 

, So^um an^ EtI yield cfl'ci>)i^^^‘ 

on beating with ECl at 220° gives NEtHj. 
Di-ea:o • o -oxy - phenyl - thi azole dihydride. 

Itethyl derivative >N'cAOMe. 

[116®]. Formed by thot action of boiling alco- 
holic chloro-acetic acid on the product of the 
acti^ of CSj *on the substance formed from 
ethylene bromide and di-anisyl-thio-urca (Fogr- 
ster, Be 21, 1867. Plates, v. e. sol. alcohol. 

jp-OXY-PHENYL-THIOC ARBIMIDE, A ev - 
tyl derivative C^H,(OAc).N(('H. [36®]. Made 
by heating di-p-oxy-di-phonyl-urea with Ao^O 
(Ealckholl, B. 16, 1831). Plates, sol. alcohol. 

Methyl derivative CflH4(OMe).NCS. 
(265®). Formed from anisidino and CSj (Hof- 
mann, Be 20, 1796 ; cf. Salkowski, B. 7, 1012). 
Isomeride : OxY-uiiTHENVL-AMinO'PiiENYn- 


lCIBCAPTAK.fl e C. 

Di-oxy-phenyl- thiocarbimide. Di-m ethyl 
derivative O.H3(OMc)j;.NCS. Formed by heat- 
ing CS(NH.C,H,(OMo) 2)2 with cone. HClAq 
(Becbhold, B. 22, 2381h Occurs in three crys- 
talUne forms ^7®], [120®], ^d [15^®]. Sol. 
s^ab^ndH.SO,. c 

^^W-O-OXY-DI - PHENYL - THIOHYD AHTOlN. 
JDi^meVnyl derivative i.e. 

OA(OMe)JI:g^(O.^OMe)^ 

from di-anisyl-thio-urea and fused ohlora-acetio 
acid (^r8ter,'B. 21 , 1867)4i Ncedlef. 

p-OXY-PHEN YL-THIO.UREA 0,H8N..Sa i.e. 
OANH.CS.HH(OHr Formed' <ron».| 

phenyl-thxtfoarbimide and aqueous hydroxyl - 
amine (ScUlQf ; E. Fischer, B, 22, 193$ ; *rie- 
mann, Be 22, 1939 i Von der Eall, A. 263, 200 ; 
Voltmer, B. 24, 378). White plates, insol. water, 
b 1. sol. ether, v. sol. alcchol.^ Fehling’s solutiqn 
ppis. Ci^S. ][^lut6 acids and alkalis decompose 
itj yielding phenyl cyanamide. 

Methyl derivative NHPh.CS.NH.OMe. 
^16®]. ]|ormed from phenyl-thiooarbimide and 
ftethyl-hydroBylantine, 


Ethyl derivativve l*’) 3®]. Prisms. De- 
poomposed, by boiling its alccAolio solution, into 
phenyl cyanamide, alcohol, and S. 

B^eyl derivativce [115®]. Prisms. 

, o-Oxy-phenyl-thio-urea 
O.H,(OH)'.NH,CS.Na,. [161^. Made from o- 
amido-phenol hydrochloride and potassium aui? 
phooyanide (Bendix, B. 11, 2263). Needles, sol. 
hot B'jHjfPtClfl. 

M^^hyl dee^vative 

0«H,(OMo).NH.CS.NH,. [If2®]. Needles (from 
alcohol) (Muhlhiiuser, ”B. 13,923). 

Ethyl 'der ivativee [110®]. Tablets, sol. 
Ukalis (Berlinerblaif, J. pr. [2] 80, 106). 
p-Oxy-phonyl-thio-iufea 

[4:1J C,H,(OH),NH.CS.NH,. [214®]. Got by 
evaporating to dryness, on Ohe water-bath, a so- 
lution of pottossium sulphocyanide and /j-amido- 
phenol hydrochloride (Kalokholf, B. 16, 375), 
Tables, si. sol. cold water. 

Ethyl derivative. Cry^atallino (B.). 
o-Oxy-diphenyl^ihio-urea 
*NHPh.CS.NILC„H,OH. [116®]. Formed by the 
action of phenyl-thiocarbimide oi|^ o-amido- 
plieii;*! (Kalckholf, B. 16, 1829). White pearly 
plates. Heated by itself or with HgO it loses 
H.^S, yielding anilido-carbamido-phenol. 
Methyl derivative 

NHPh.CS.NH9,,H(OMe. [127®]. Formed from 
anisyl-thiocarbimide and aniline, and also from 
‘phenyl-thiocarbimido and ani8idinoi(FoerBter, 

B. 21, 1868). Prisms. With ethylene bromide 
it forms crystals [113°] whence platinic chloride 
yields (C,eH,4N.pS),H,PtCl,. 

p-Oxy-di-phenyl-thio-urel. 
NHPh.CS.NH.C,HjOH. p-OxydbiocarhaniU^e 
[162°]. Formed by the action of phenyl-thio- 
carbimido onp amido-phenol (K.), V. sol. filcohol 
and alkalis, nearly insol. water. 

Acetyl derivative, [137®]. Insol. alkalis. 
Di-o-oxy-di-phenyl-thio-urea. Di-methyl 
rfcrivafive CS(Nn.CuH^OMe);j [135®]. Formed 
from o-anisidino, CS^, and alcoholio potash 
(Miihlhiiuser). ^ Formed also from anisidino and 
thio-urea in alcoholio solution (F.). Needles, si. 
sol. water. With methyl iodide it forms 

C, H,(OMe)N:C(SMo).NH.C«H40Me. [87®]. EtI 
forms Cj^H^p^N.^SOj [82*5°], while prop;^l iodide 
gives CikHkNzSO./ [58°]. Ethylene broraiao gives 

oryslallising in trimetrio 

prisms [186°] and yielding 0„H„NSa0MeI 
[o. 141®] and, on boiling with alcqholand chloro- 

acetic acid, S<(!^ >NO,H,OMe [1X0°]. 

Di-p-oxy-di-phenyl-thio-urea. [222®]. Got 
from p-amido-phonol and CS.^ (R). Pearlj 
plates/-y. sol. alkalis. 

Di-methyl derivefyive, [185®]. Plates 
(Salkowski, B. 7, 1012). SI. sol. alcohol. 

Di-oxy-di-phenyl-thio-nrea. Di^methyl 
derivative NHPh.CS.NH.CaH3(OMe),. [187^J. 
Formed by the combination of phenytthio^rb- 
imide with amido-di-methyl-hydroquiimne 
(Baessler, B. 17, 2123). Minute ne^es ; y. soL 
hot benzene and hot alcohol. 

Tetra-oxy-di-phenyl-thiO-area. Tetra* 
methyl derivative CS(NH.6aHafOMe)2)r 
^[160®]. Formed from the di-motbyl derivative of 
amido-resoroin and OSa (Beohhola, B» 22, 2380). 
White maes^prom alcohol-ether) » InsQl. jlkalia^. 



An Uom^do [109iP} is formed from the di- 
methyl derivatiye of amido-hydroquinone 
(Baessler). • * 

iSe/erence.— Di • OHLOBO -di - oxt-di-phi^l- 

miO-UBEA. 

OXY-PHEmn-TOLYLAMIKE v. ToLtir 

AUXpO-PHENOL. * • 

THI-OXY-DI- PHENYL - TOLYE - CARBINOL. 
Anhydride i.e, ^ 

.•^osolic/ acid. 

Corallin. Formed by the action of nitrous acid 
on rosaniline (Caxo a. Wanklyn, 100, 49 ; 
A. 179, 192). Got also by lieating a mixture 
phenol an'^ cresol with H2SO4 and arsenic acid 
(Zulkowsky, B. 10, 120fj. Efcd pktes with green 
lustre, nearly insol. water, sdl. cnloro^rm, alco- 
hol, and acids. Alkalis form a^ea solution, 
lieduced by sodium- amalgam to tri-oxy-di- 
phenyl-tolyl-methane. Water at 240° yields 
plionol and a,H4(On).CO.O,H3Me(OH). KCy 
followed by HOP forms crystalline CjiH^NOa, 
whence Ao^O yields Cj,iH, 4 Ac 3N6, [142°]. , 

o - 0X1^ PHENYL . TOLYL - HYDEAZINE. 
Ethyl derivative ^ 

C„II,(OEt).NH.NH.C6H4Mtf Formed by reAting 
C„Il4(OEt).Nj.CaH4Me with alcoholip ammonium 
sulphide (Noelting a. Werner, B. 23, 3258 ; Bl. 
[3] 4, 794). Needles, v. sol. hot alcohol. The 
isomerides 0:,H3NH.NHO,H3Me(#l5lt)[l:3:4] [76°] 
and C,H,i^H.NHO«E^Me(OEt) [1:5:2] [105°] arc»| 
formed in like manner. 

DI-OXY-PHENYL-TOLYL-KETONE 
C,H,(OH).CO.C,H,Me(OH). [200°]. Formed by 
heating rosolio a-«id with water at 220°-260° 
(Graebe a. Caro, A. 179, 196). Crystals, sol. hot 
water. 

D^acetyl derivative [150°]. Needles. 
Di-oxy-phenyl-tolyl-ketone. A n hydride 
[105°]. Made by boiling 

p-tolyl salioylatp for a long time (Graebe a. 
Feer, B. 19, 2612). V. 0. sol. hot alcohol. 

Tri-oxy-phenyl-tolyl-ketone# 

0«H4(0H).C0.0 AMe(Oll)2. An hydride 
OuHiqOj.^ [140°]. Made by fusing salicylic acid 
with orcin and ZnCl, •(Michael, Ajn. 5, 95). 
Yellow tfieedles (from alcohol). — NaA' l^aq. 
Acetyl herivaiive OnHuAcO, [162°]. 
DI-OXY-PHENYL-DI-TOLYL.METHANE 
CHPh(CaH3Me.OH),. [171°]. Formed from o- 
oresol-oenzoin and boiling SO^Aq (Schroeter, A, 
267, 70). Yelfow needles. Yields a di-bromo- 
derivative [180°] and a di-nitro- derivative [127°]. 
Di- acetyl derivative OaiHigAo^O.,. [94°]. 
Di-bemoyl derivative [0r6°]. Plates. 
Tri-oxy-di-phenyl-tolyl-methane « 
CJB[,Me(OH).OH(O.H4^H)3. Phenolphthahl 
[190°]. , Obtained by boiling phenol-phthalin 
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M-OXY-PHENYl-oTOLYL-PYBAZINE. 
D*hydrid» 




amalgam (Baeyer, A. 202, 87). Prisms (from^ 
dilute HOAo), v. sol. alcohol. 

^ri-aoetyl derivative [40°]. 

Tpl-oxy-di-phenyl-tolyl-methane Oa,H,gO, i.a. 
\3gHgMe(OH).OH(OgH!,OH)«. Leucoroeolio acid. 
Got by reduoing rdsolio acid with potash and 
iino-dalt (Qf^mbe a. Caro, A. 179, 198). Needles 
(hrom alooW), y. il. sol. water. ^ 

Tr%-aeetyl derivative^ [149°]. Kaedlet. 


[166°]. Formed by heating aniline with chloro- 
koetvl-o-tolyl-anfido-acetio acid at 160° (Abenius, 
J. pr. [2] 40, 443). Formed afso by the action of 
o-toluidiqp on chloro-aoetyl-phenyl-amido-aoetio 
acid in presence of NaOAo (Bischoflf, B. 28, 
1996). White needles, v. e. sol. hot alcohol. 
The isomeriOg compound* from p-Wuidine also 
crystallkes in needleSi[221*]. ^ 

OXY-PHENYmp-TOLYL-PYBIMIDINtf 

[above 2W* Made, 

from tolenyl-amidine and benzoyl-acetic elher 
^inirer, B. 23, 3826). Slender need^JS, si. sol. 
hot alcohol. • 

♦«.OXY-BHENYL.o-TOLYL.THIO.TTEEA 
GH,(OH).CJI,.NH.OS.NHPh. [c. 136°]. Made 
from phenyl thiocarbimide and o-amido-l^zyl 
alcohol (SoderbauTii a. Widman, B. 22, ft71). 
Prisms. ^Icohol and* II gO convert it into 

0 n riiao-i • • 

w-OXY-PHCNYL-TOLYL-UEEA 
CH3()H.C„H4.Nn.CO.NIirh [191°]. Made fron^ 
o-amido-bonzyl alcbhol and PhNCO (|Jdlierbaum 
a. Wfdman, B. 22, 1670). Needles. • 
v.OXY.PHENYL-UEEAC,H,NH.CO.NH.OfI. 
[140°]. Made from phenyl cyanate and aqukoous 
hydroxylamine (E. Fischer, B. 22, 1935 ; von 
der Kali, A. 263, 264). Crystals, v. 0I, sol. 
water, sol alkalis. Beduccs hot Fehling’s solu- 
tion. On boiling with alkalis it yields aniline, 
CO2, and hydroxylamine. 

Benzyl derivative 

NHPh.CO.NH.OCH,Ph. [106°f NeudlesJTie- 
Djann, B. 22, 1940 ; Voltmer, B. 24, 384), 

o-Oxy-phenyhurea 03H,(OH).NH.CO.NH.,. 
[ti4°]. Made from o-amido-phenol hydrochlor- 
ide and potassium cyan ate (Kalckhoff, B. 16, 
374). Prisms, v. sol. water. 

Methyl derivative 

CgH,(OMe)NH.CO.NH2. [147°]. Crystals (Muhl- 
hiiuser, B, 13, 922; A. 207, 244). 

p-Oxy.phenyl-urea C^HsNjjOjj. [168°] (K.). 
Needles or tables ; sol. acids and alkalis. 

Ethojl derivative. [#00°]. oMade from 
CgH,(NH.;).OEt and KCyO (Berlinerblau, J. pr. 
[2] 30, 103). NHrous acid passed into its alco- 
nolio solution forms brick-itd crystals of 
CgH,.NA. . 

I)io-«xy-di-piienyl-nrea. • Di-methyl 
deriifkitive CO(NH.C,nrOMe)g. [1828^^jRd% 
from COCl,j and o-anisidine (M. ; Conrad, B. 21,* 
1649). Crysi^lB, v. sol. olconol. * 

Di-p-oxy-di-phenyl-urea. Di-methyl de^ 
rivative CigHjsNA. [234°]. Prisms or 
needles (Lossen, A. 176,295; Pieschel, A. 176, 
312). Y.^1. sol. hdf) alcohol. * * 

18-OXY-PHENYL.VALEpiC ACID 


acid. [134°]. Formed from benzoft aldehydb, 
Bodfun) isobutyrate, and isobutyrio anhydride by, ^ 
Perkins’s reaction (Fittig a«Jayn6, A. 216, 1]9 { 
Ott, A. 227, 61). Needles, si. sol. cold water, 

, Split up at 160° inta COjiand phenyl-butylexuv-* 
BaA'2 4f^.-~CaA', 4a^ : plates, nk sol. watw^ 
Acetyl derivative. [187°]. Monoolinfo 
crystals (from OSJ. Yields JBa(0||H|gOg)t 2a4 
and OaA', 2aq. * 
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Anhydride [156®]. Prisms. 

Iso-butyryl derivative. [66°]. Needles, 
f. si. sol. water. Yields Ba( 0 ^^H,» 04 ), 2aq, 
CaA'j 2aq, and AgA'. 

/S-Oxy^phenyl'n-valerio acl^ 
C,pE[jCH^CH,.CH(OH).CH',.GO,H. [131°]. ^oi 
by boiling ^-styryl-propionic acid with^aOHAq 
(Fittig, J5. 24, 84). Prisms. 

3.0xy-phenyl-valerio acid ' 

CH..CH(OHi^pH(CH,Ki).CO,H. ,[163°]. Got 
by reducing TOnzyl-a^to-Acetic ether (Ehrlich, 
B. 8,1036 ; A. 187, 26). Needl js (from b4nzone}. 
— BaA'/-2aq.— &n(OH)A'.-*Cu(OH)V. 

< 7 . 0 xy-qrphenyl.Yal 6 rio acid ' 
CH,:Oq(OH).OH^CHPh.COjH. Formed from 
a-phenyl-^-acetyl-propionio acid by redf^ctioit 
^th sodium-amalgam (Weltner, nB. 17, 73). 
The free acid at once forms the oilji anhydride 
C„H,,iO, 4 .— Ca(C„H, 503 )j aq i crystalline.' 

7 -Oxy- 7 -pliLenyl-isoval 6 rio acid. The oily 

lactone 0 ^s.CH<^®^>CH, is made by 

aqueous Na^C(\, (Fittig a.*Licbmann, A. ^256, 
271). It yields Ba(C„H,j 03 ),. 

4, Oxy-phenyl-valerio acid . Methyl deriva- 
tive C 4 H^ 0 Me).CH 2 .CH 2 .CR,.CH 3 .C 02 H. Got 
by rediicing CJl 4 ( 0 Me).C,Hrf.C’ 02 H with sodium- 
ahialgam (Perkin, C. J- 31), 438). — Oib—BaA'a. 

» D^-oxy-plfenyl-valcric acid. Methylene 
derivative C,.,H ,,04 i.e. 
CH 202 :C,H 3 .CH.;.CH,,.Cri,.CH 2 .C 02 H. Viperhy- 
dronic acid. [96°]. Made by reducing (>^)-hydro- 
piperic acid with sodium -amalgam (Fittig a. 
Buri, A, 216, 178). Thin l^les (from alcohol).-— 
CaA'j aq : v. si. sol. cold water. 

Bi^xy phenyi-valeric acid 
O.H3.lJfI(OH).CH2.CH(CO,H).Cn(OTI).CH3. Tl|p 
oily anhydride of this acid is got by reducing 
phenacyl-acetoacetic ether (Wcllner, B. 17, 61i^). 

Tri-oxy-phenyl- valeric acid ^ Methylene 
derivative 

CILOj:C.H 3 .CH 2 .CH(OH).CH 2 .Cn 2 .CO,H. [95°]. 
Made by reducing with sodium-amalgam the acid 
CH 302 ;C,H 3 .CH 2 .C 0 .Cll 3 .CH 2 .C 03 H (Weinstein, 
A. 221 1 88 ). Crystals, ra . sol. hot water. Yields 
an oily lactone.— BaA' 2 .—Ag A' : flocculent pp. 

7 W-pp 7 -qxy.di-BHenyl.valerio acid^ Bi- 
methyl derivative 

C,H,(OMe).CH(OH).CIT,.Cn(CO,ir>.CIT,.C.n.OMe. 

The lactone [83^ is got by the action of sodium- 
amalgam on its bromo- derivative [136°], which 
is formed by dissolving ^i-broi#o-di-;;-ipothoxy- 
valeric acid in HOAc (Fittig a. Bolitis, 
W 6 , 305). It yields a gummy Ba salt. 
Tetra-bxy-phenyl-valesic acid.^Af ethylene 
derivative . 

CH/)^C^rOH^OH(OH)iCII(OH).CH„CO,n. 
[128^. Made by oxidising (a)-hydroniperic 
acid with KMfiO^ at 0° (Bcgcl, B.*20, 416). 
Slender crystals.— BaAV—AgA' ; Vieedles. 
Anhydride Cj,Ii, 20 j. ^104*6°]. Crystals. 

* An UonMTie acid 

CH2O,:0.H^CH2.CH3.CH(OH).Cn(OH).QO3H 
[165°], formed by oxidising (/3).hydropiperio 
acid, yields tbe salts CaA , aq and AgA'. 

Be/erence.— T xtba- anoiiq - oxT.pHiwrL-VALar 
BIO AOID. ^ r 

c-OXY-THfeAlIO AOID C,H,(0H)(C02H)2 
fl;2;81. [c. 200°].^ S. 20 at 17°. Obtained by 
potash-fusjpn from its methyl derivative (Jacob- 


sen, B. 16, 1966), and fi^m c-sulpho-phthalid 
acid (Stokes, Am. 6, 282). Got also® from c- 
kmido-phthalio acid (BernthMn, B. 20, 937). 
Prisfhs (from water), v. sol. alcohol and ether. 
Coloured Ved by FeCl,. Forms a fluorescein 
wl}en heated with resorcin.— KHA" : needles. — 
Ag-^A" : jpt\ si. sol. hot water.'' 

Anhydride eji^iOBX^yO. [ 0 . 148 “]. 

Formed heating the acid. 

Methyl de^vative Can3(0Me)(C02H)2. 
[160°]. Formed by oxidatj^jn of c-methoxy- 
toluio acid with KMnO,. Minute prisms. 

Anhydr'ide of the meth%>l derivative 
02H3(0Me)C203. [87°i;. Needles (by sublimation). 

i-Oxy-phthalic spid G.tl3(0H)(C0.2H)o[l:3:4]. 
[185°] (R6c); [205°]. (Claus). S. 3 at 10°. 

Formation. — 1. From i-simido-phthalic acid 
by the diazo-»reaction (Baeyer,B. 10, 124,1079). 

2. By oxidising i-methoxy-o-toluie acid with 
potassium permanganate, and heating the re* 
suiting CJl3(OMe)(CO._,H)2with Jiydrochloric acid 
(Schall, B. 12, 816) 3. By potash-fusion from 
6 sH 3(S02NH.,)(CO..H) ., which is got by oxidising 
/3:4:1] and [5:2:1] Cjl,Mc(S02Niy(QO.,H) (Ja- 
cobsen, B. 14, 12). — 4. By fusing i-sulpho-phtha- 
lic ifcid with NaOH ((Iracbe a. Bee, C. /. 49, 524 ; 

B. 18, 11.30, ol 630). —5. By fusing di-chloro-(a). 

naphthoquinone snlplionic acid with potash 
(Clatis, J. pr. [2] 'M, 104).— 6. By fusing di- 
nitro-naphtliol sulphonic acid with potash (ll6e, 
y. 233, 230). ' # 

Propcrrics.— Needles, si. sol. cold water, sol. 
alcohol and other. Gives a yellowish -red colour 
with FeClj. Dilute HCl at 180° forms w-oxy- 
benzoic acid. Gives the fluorescein reaction 
with resorcin at 200°.— Ag^A" : tufts of needles. 

Methyl ether [102°]. Plates. 

Anhydride C8H4b4. [105°]. Made by 

heating the acid. 

Methyl derivative C4H3(0Me)(C0.2H)j. 
[138°-144°]. Needles. Forms on heating an 
anhydride [9.3°].— Ag-^CoH^Oj; cprdy pp. 

s-Oxy-isophthalio acid CrtH3{0H)(C02H), 
[1:3:6]. [288° Cfu*.]. S. *0.305 at 6° ; 19 at 99°. 
Made by fusing s-snlpho-isophthalio acid with 
potash (Heine, B. 13, 491 ; Lonnies, B. 13, 705). 
Got also from rufigallifli acid by potash-fusion 
(Schredor, M. 1, 437), and by the action of 
nitrous acid on s-amido-isoi^lithalic acid (Boyer, 
J, pr. [2] 25, 615). Needles (containing 2aq), v. 
sol. hot water, alcohol, and ether. - Ba A" 3aq. — 
CuaCCgHaOJo 4aq.— AgjA". - AgHA" : needles. 

Di-methyl ether [Ip0°]. Needles. 

Di-ethyl ether 'EetA". [10.3°]. Prisms. 

c-Oxy-isophthalio acid C„H3{0H)(C0.2H)3 
[1:2:6]. [239°]. S. 8 at 100° ; *14 at 24°. 

’ Formation. — 1. Obtained by potash-fusion 
from (2/i,6).aldehydo-oxy-benzoio ooid (Tiemann 
a. Beirner, B. 10, 1562), afl^d also from the acid 
[1:2:6] C,H,(S03NH.,)(C03H), (Jacobsen, B. 11, 
»^902).— 2. From (l,2,6)-methoxy-tolaio acid by 
oxidising with EMn04, and heating the resulting 

C, H3(0Me)(C02H)2 with HCl at 160° (Schall, B. 
12, 826).— 3. In small quantity, in the prepara- 
tion of the following isomeride, by the ocjion of ^ 
CCI4 and KOH on salicylia acid (Hasse, B. 10, 
2186).— 4. By oxidising a-ntiphthol with OrO,, 
and ^flOAc (Miller, A. 208, 247);-»6. Ptom c- 
^mido isophtbalio ether (M.). 

Needles (containing v. soU- 



BI-OXY-JROP,^ TRI-CWlRBOXYLIC aoid. 


at 244® after drying 
(^:®‘ ?-)‘a5°Ioured cherry-red by FeClsi 
Foma salicylic ^d when strongly heated.# Its* 
Mlntions exhibit bluish-violet fluorescence. — 

AgsA': minute plates.— EtjsA''; oil. 

Mono-meth^l ether • 

[136®]. llade from 
1 KAO •“y "y Seating with CO, at 

160 under pressure (Hahle, J. pr. 44, 6). 
Grouped needles, which mdt unc(er> water. 
Colored red by F^Cl,. Gi ve^KaA' as colourless 
needles. , 

C,H,(dMe)(CO,Hh. 
[218®]. Frisms, sol. hot v«itcr. ^ 

M C,H3(0H)(C0,H), 

[1:2:4], [300°]. S. -oJ at 1^® ; ^625 at 100°.* 
Formation.— 1. ^y potash-fusion frgm (2,1,4). 
and (4,l,2)-aldehydo-oxy-benzoio «iid (Tiemann 
a. Reimer, B. 10, 16G2), from m-xylenol (Jacob- 
sen, B» 11, 377), from m-xylone sulphonio acid 
^msen,B. 11, 580), from G«H3(SO,NPI,)(CO,TI).. 
fRemsen, Am. I, 131), and from benzoic acid 
fBarth, M. 3, 803).- 2. By tho action of KOH, 
dilute alcghol, and CCl, on salicylic acid (Hasso). 
8. By heating G«H^(ONa].CO..Na [1:2J or [l:4p 
in a current of CO^ (Ost,V. pr. [2] 14, iAf 15, 
801 ; Kupferberg, J. pr. [2] 16, 42t:y. 

Preparati(m.~Amixture of 0„H^ONa (3 mols.) 
and C^jHjOK (1 mol.) is heated in a current of 
COa at 300 , The yield is 30 pfa. of the phenol 
used (OeA). • ^ 

Properties.— Jifeedles, si. sol. water, insol. 
chloroform. Not volatile with steam. Its aqueous 
solution is coloured cherry-red by FcCl^. Yields 
salicylic acid and phenol when distilled. Br 
yields tri-bromo-phenol on heating.—Na.A"aq.— 
Ca,(08H,Oj2 6aq. — CdA"5jaq. — Ag^A". — 
AgHA": needles. 

Methyl ether MeoA'\ [96®]. 

Mono-ethyl ether 

C8H,(0H)(C0,H)(C0,Et) [4:3:1]. [195®]. Made 
from [4:1] C6l^(0Na).C03Et and CO,, at 170® 
under pressure (Hahle, J, pr. [2] 44, 12). Mono- 
clinic leaflets. 

Di - ethyl ether ^32^]. 

Phenyl ethyl ether 

08H,(0H)(C0aPh)(C0,Et) [4:3:1]. [65°]. Got 

from HEtA", phenol, and POCI3 (H.). 

A^ide 08H3(0JI)(C0Nn3)3. [250®]. 

Methyl derivative CsHaO,. [261°]. 
Oxy-isophthalic acid. Ilexahydride 

Formed by saponifi. 

[130°-140®] which is 

the product of tho union of prussio acid with 

Oh|.O^CO,H)^^^ fBaeyer a. Tutein, B, 22^ 
2186). Nodules (from alcohol).— Ag^A'iS- 

Di-oxy-phthalio «oid. Methyl derivative 
08H2(0Me) (OH) (OOgH)^. Normethyllmnipic 
acid. [226^] (Wegscheider,Af.8,878). Madebj^ 
wanninghemipio aoid with cone. EIAq (Lieohn; 
4. Swwl. 7, 161; Beckett a. Wright, G. J. 29, 
2II). Nodules (containing 2aq). Melts at 160®-. 
166® when hydrated. Y. sol. water and alcohol. 
Coloured blue by Fe01|. Yields protooatechnio 
aoid when fused writh potash. The anhydride 
iVE^«2at forms crystals [148®].— EHA'^. 
bi-methyl derivative v. Hbmipio acid. 
Methylene derivative ® 

OH^^sO^HgCCOgH),. [176®]* HydraeUe acid, 

n • 
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action of boiling potish on tho me- 
th^imido [233°] which is obtained by oxidising 
nydrastinio acid (Freund a. Laohmann, B. 22, 
2325). Needles^from Aq). — NMeH-A'. [224°], 
ai-oxy.phthftUo acid. ^ Ilexahydride 
CgH.gO^. [180 ^]. Got by the action of baryta 
on ‘bioiA-malophthalio * acid (Baeyer, A. 166, 
366). Pwsms (containing 2aq), v. sol. water.— 
PbA^aq: peedles. ^ 

Bc/ercnCC.*-OxYTEREPHTHALIC AlTD. 
(a)-6XY-IS0PHTHALIC ALDEHYDE , 
C8H3(OH)(CHO)gP:3:l]. [108°!. Foimed by 
boiling paoxy-benzoio aldehyde with chloroform 
and NaOHAq, and also, together ii^h th(a(/3)-® 
^somsride, from salicylic aldehyde in lilie man- 
ner (Voswinpkel, B. 16, 2021). Nefdles, scd. 
etper, si. sol. water, almost insol. ligroin. 

(^)-Oxy^8ophth0lic aldehyde 
C8H3(OH)(CHO)g [2:3:1]. [88°]. Made as above. 
Needles (from water), v. sol. ligroin. JJielda 
c-oxy-isophthalio acid on fusion with potash. 

Di-oxy»isophthaUc aldehyde ^ 
^«^(^^)2(GH0)2. • Bcsorcylic • ^atSSflfJ^e. 
[12/*]. Ma^qby the action of ^chloroform and 
NaOHAq on resorcin (Tiemann a. Lewy, B. 10, 
2368).(3 Needles (froiti hot water)? 
With alcoholic aniline it yields yeliliw crystals 
^99®]. Phenyl - hydrazine acetate * forms 
OaH2(OH)2(CIIO)3 [c. 230°] (Rudolinb, Jl.248,105). 
Yields a dioxim [200 *] (\\fareus, B. 21, 3»Wr2). 
Methyl derivatives 

0«®f2(G^te)(OH)(CHO)2. Two isomorides, [179°] 
and [89°J, are formed from [1:3] 03H,(OMe)(OH), 
chloroform, and NaOHAq. 

OXY-PHTHALIDf! CJX,0, i.e, 
C,H,(On)<®“»>0. [222°). ‘Got tyre|ucing 

ixyphthaliraide with tin and IICl, treatfng with 
cptrous acid, and heating the resulting niiroso^ 
oxy-phthalidirm with NaOHAq (Ghraebe a. R5e, 
O, J. 49, 526). * Prisms or needles, si. sol. ether. 

OXT-FHTHAIIMIDE C.H,(On)<^®>NH 

or C,n,{OH)<;g^j^)>0. [290°]. Formed by 

saturating i-oxy-phlhalic acid with NH3 (R6e, 
A. 233^32 ; G. J. 49, 525).* Yollc^ crystals, si. 
sol. ether. When reduced by tin and HCl it 
yields a product from which a nitroso-compound 
[170°] may be prepared. • 

OXY- DIPHTHA Ly. Ci.H^Og i.e. • 

‘*^‘1 

Made by heftting phthalide with i-oty-phthalic 
anhydride and NaOAc at 206° (Graebe a. Guye, 
A. 233, 244). Needlss (from HOAo). 

A« di-oxy-diphthalyi [250®] appears to be 
formed Dy dissolving di-chloromiphthalyl in al- 
cAiolio potasn (Ador, A. ]^64, 245). 
*DI-0XY-FB0PAN£ v. Propylene gltool. 

• DI-OXT-FROPAKE TBI-CABB(ft:YL10 a 6 iB 
C,Hst0H)3(C03H)5. Formed by oitdation of iso- 
sscQharln with HNO., (Kilfeni, B. 18, 688). Oo- 
lourlesp syVup. By HI it is reduced to glutario 
•aoidO,H,(CO^),<-^'*H,Ca: smaUpriima. 

An^omeno aoid, formed b^ boding ohloro* 
citric acid with lime, forms the salts OagA.''',9aq, 
Ba,A'",6aq, and OdjOjH^OjBaq (Pavolleok, A, 
178, 157)« The same acid, yielding logA'^t 1(^, 
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ooeura in b^t<root juice (Lippmann, B. 16| 
107^* f 

m-ozy-propane tri-carbozylio acid 0*11.0, 
U, COJH.OH(OHj.OH(OHj.C(pH)(CO,H)2. Got 
hj oxidising mannite with r\lhaline RMnO Jp^bst, 
J, 1880, 611). Yields a soluble NH. salt. 

OXT-FBOFANE FHOSPHONIC ACID 
0,H,P04 ue. CHEt(0H).P0(0H)2. , [162°]. 

Fonned from propionic aldehyde and PCI,, fol- 
lowed by wxjer (Fossflc, Af. 7, 2^). * Plates, v. 
gol. water.—CaA'\ r ^ 

OX^FBOFAITE SDIFHOOiflC ACID 

fSO,]fi). Formed from n-propyl alco- 

* hoi /tnd S«|, and also by boiling allyl alcohol 
with aijueous EHSO, (Max Muller, B. 6,,J441). 
!fhe same, or an isomeric acid, is got from prd- 
pylene oxide and NaHSO, (Erlennieyer, A. 158, 
■260). The K salt crystallises in snfJl needles. 

Oxy-propane disulphonic acid 
OH(OH)(C^SOjH)y Formed by boiling glycerin 
dichiorhydrin with aqueous K^SO, (Schauffelen, 
A. 148, JTl) and, in like ‘manner, from epichlor- 
hyWiS^Ptzsthke, J. pi^ [2^1, 86; Z. [2] 5, 613). 
Syrup.— K,A"ajiq: trimetric octahedra : = 

•41: *48:1. — BaA'' 2aq: m. sol. watfef.— PbA"2aq. 

♦ -Ag-^A'' : crystals, v. sol. alcphol. 

Refei^n ?«.— Chloro-oxy-propanb sulp^onio 

ACID. •* 

• TBI-OXY^FEOFENYL-BENZENE. Trt- 
* methyl derivative 
[l:2:4:6]C*H,(OMo)3.Cn:CHMe. This is the con- 
stitution of asarone (q.v.) (Eykmann, B. 22, 3172). 

OXY-PKOFENYL-BEKZOIC ACID ^ 
0,H3(0,H5)(0H)C0jjH [4:2:1], Propenyl-salicylie 
acid. [146°]. Formed fi^m oxyisopropyl-sali- 
cylio acid 0,H,(<JMe.pH)(0H)C0.JI, by elimina- 
tion ^ by warming with dilute IICl. White 
slender needles. V. sol. alcohol, ether, and CS, 
si. sol. water. Sublimable. Volatile with steam. 
Gives a deep reddish-violet colouration wil’h 
Fe,Gl,« By sodium amalgam i) is reduced to 
oxy-cuminio acid C*H,Pr(0H)C02H [4:2:1]. 

Salts. — A'Ag : sparingly soluble white 
crystalline pp. — A'jCu 2aq : small green crystals, 
nearly insol. water. 

Folymeride (C,oH,„0)x. [230°]. Fonned by 
boiling oxy-propenyl-benzoio acid with strong 
HOL Smalf‘white^6ry8tals. M. sol. h<y acetic 
acid, alcohol, and ether, insol. water and CS,. 
Gives a deep bluish-violet colouration with 
FejCl,. Not volatile with steam. — (Cu A" IJaq)*. 
— {A ^% : white pp. (H.eymann a. Kdnigs, B. 
19,8818;20,28C0). r # 

^ 6FVROFIONAMIDINE 
®H,.CH(QP).C(NH).NH2. 

The hydrochloride B*HC1 is termed from 
(CH..CH{0H).0(Nfi).00.H.,) HOI, and alcoholic 
NH| (Pinner, B. 23, 2947).*' Needles ; converted 
by AgNO, into B'HNO, [84°J, v. sol. watea 
OXT-FBOFIOKIC ACID Laprio aoid and 
Htpraobvlio acid. JV. also Biiono-, Onnoidi-, 
and 16 do-, Ozt-pbopionzo Acips. ** 

^ Di-ozy-^opionio aoidv. Gltoebio, Gltoxxuo, 
Ptbutio, andpGiiTcmio acidb. ** 

o-OXT-FBOFIONIO OBTHALDEHYDE. TrU 
methyl derivative i,e. • 

OH,.OH(OMe).CH(OMe)|l (148°). S.G. « *948. 
Formed W heading acrolein' (2 vols.) with methyl 
ahxdiol (6 VoU.) and HOAo (1 voL) at 100° 
(Alsbm, 1864, «i95). Liquid, with pleasant 
9i|el^ ii. id’., water. 


TrMhyt derivative (186°). 8.0. 14*90. 
, On-FBOFIONIO IMIDO-ISOAim. ETHBB 
‘OH^OH(OH).O0H).OO.H„. • The hydro- 
chloride B'HCl [69°], formed by the action of 
HGl gas on a solution of aldehyde-cyanhydrin in 
isOamyl alcohol, ciTstalliBes^ in thin needles. 
The hoibaiogous CH3.CH(0H).0(NH,01).O0,H, 
also melts at 69° and gradually decomposes form- 
ing lactamide and ammonium chloride (Pinner, 
B. 23^9^47). 

OXYFBOPYl^iMIDO-BENZOIO ACID 

C*H3(CMe30H)(NH2)002H [168°]. Made 

by reauctioftof nitro-oxypropyl-benzoic acid with 
EeSO^ and ammonja (Widman, B.^ 19, 271). 
l^isms. Exhibits blue fluorescence m ethereal 
solution. ^ " 

Acetyl derivhtive 

0*H3(C3ir*.0®(NHAo)C02ri‘. [174°]. Trimetrw 
tables, V. sol. hot alcohol. 

Ozypropyl-amido-beozoio acid 
C*H3(CMe20H)(NH,)(C0,H) [4:3:1]. Made by 
reducing the corresponding nit^o-acid (Widman, 
-P. 16, 2570; 17,1305). Prisms, v. sol. alcohol, 
V. si. sol. other. With ClCO-JEt it forms 
<'CJl3(CMe,0H)(NH.C0,Et).C02H [l(?7°] and 

GMUfjNaO* [above 300°] which is converted by 
h;SO\ into C0(NH.0*H3(CMe20H)(C02H))2. 

Acetyl derivative. Crystalline. 

o-OXY-PBOPYIAMINE 

Cli3.CH(OH).Ci'T.N H.^. Amido-iso^prt/pyUalcohol. 
130°]. (176°), Formed f^om aUylaiyine and 
H-^SO^, followed by water (Liebermann a. Paal, 
B. 16, 531). Needles. 

Benzoyl derivative 

CH3 .CH(OBz).CH 2NH,2. Got J^y boiling brqmo- 
propyl benzaniide with HBrAq. Oil, v. sol. 
water. Converted into CH3.CH(0Bz).0Il20H by 
nitrous acid. Boiling NaOHAq converts it into 
the isomeric OH3.CH(OH).Cn2NHBz [93°] 
(Hirsch, B. 23, 970).~0„H,3N02nBr. [133°]. 
Needles. — i;'0*H3N30,. [180°]. Needles. — 

B'2H.PtCl* : yellow needles (from water). 

/3-Oxy-propylainine CH3(0F:).CH3.CH^H2. 
Formed by heating bromo-propyl-phthalimlde 
with dilute (l:2f H.^SO^ for 6 hours at 200° 
(Cxabriel, B. 21, 2672). — B'2H2Pt01«: yellow 
plates. — BlIAuCl^ : plates. 

Sulphuric acid derivative 
CH.,(0.S03H).CH2.0H2NH,. [221°]. Formed 

from jS-bromo-propylamineT hydrobromide and 
aqueous Ag2S04 at 100° (Gabriel a. Lauer, B. 23, 
91). Prisms (from warm water). Indifferent 
body. 

Benzoyl derivative NH2.C3H3.OBz. 
Liquid, v. sol. water. Formed from phenyl- 
pentoxazolino and HBu (Gabriel a. Elfeldt, B. 
24, 3216). Yields BHBr [135°], B'APtCL 
[205°] and B'0*H3N30, [178°]. 

Phenyl derivatives PhO.O3Hg.NH2. 
(242°). Got from phenoxy-propyl-phth^amio 
acid and HOI (Lohmann, B. 24, 2634). Yields 
* BHCl [168°] crystallising in shining plates, and 
PhO.CaHg.NHBz [118°]. Cyanic acid forms 
PhO.03H,.NH.0O.NH2 [114°1. ^ 

Ozy-di-propyl-amine (0aHg0H)(03H,)NH 
(176°). [30°]. S.G. iil -9018. Prepared by heat- . 
mg propyl-allyl-amine with P2SO4 and pouring 
the product into water (Liebermami a. fyed, B, 
16,681). Needles. B'^E^tCL 2aq : iffloreioent, 

, Ozy-tri-propyl-amine (0,H-OH)N(0|fl2),. 
Got* by heating di-propyl-Mlyl-an^ frith 



tli« product into water (Ii. a. 
OX'3^pfioPYL-4MYL-AMIN‘B CH NO 

(o- 200°). [c. 2°J. ‘ Porftied 
by heating allyl-amyl-amine with H^SQ. and 
' (Liebermannga. 

Fau, B, 16, 631). Solidifies to long fi/fe^eedles. 

Oxy-propyl-di-isoamyl-amine 

(0.H„)*N(C,H0H). (243°). Formed from 

propyleiie* ohlorhydrin and di-isoam5lamino 
(Louise, A, Ch [6] 13, 433). ^il, si. solTwater. 
Inactive to light-^B'^H-FtCl^ : orange crystals. 
Ane acetyl and o^zoyl derivatives form crystal- 
line wal^s, the Matter being C^„3N0-H.C,0,. 

OTY-rittOPYL-BENZElfE v. PnoPYL-PHKNoti 
and Phentl-propyl ALoanoL. • 

Di-oxy-propyl-benzene • • * 

0&.CH(OH).CH(OH).Oj,Hj.. [63°]. itado from 
pnenyl-propylene bromide by successive treat- 
ment with KOAc and alcoholic potash (Zincko, 
B, 17, 709). Tables (from ether ligro'in), v. e. 

^ sparingly soluble isomeride 
[OS'y, made from phenyl prdiiyVeno bromide by 
bomng with aqupous K.COj, crystallises froiif 
^ ether in nibnoclinic tables. < 

Tri-oxy-propyl-benzenc^ v. Propyl^yro- 

OALLOL. • 

. Tetra-oxy.propyl-benzene. Methylene de- 
CII^(OH).CH(OHl.CH3.C,H,O..Cif,. 

[83 J. F orifted from safrol and dJlute KMn’O. 'at 
76° (Tieq|ann, B. 24. 2881). White needles, v. 
sol. boiling water and ether. Yields piperonal,* 
piperonylic acid, and Cn,0,:C«H3.CHo.C0jjn on 
further oxidation. Phenyl cyanato forms 
CH.A:OA.OH2.GB,(O.CO.NHPh)2 [127°]. 

Acetyl derivative 

•H.jO^O.H,.CH,.C,H,(OAc),. (240“ at 18 mm.). 

OXY-PBOPYl-BEKZEWE SlTIPHOlflC 
AGIO MejO(OH).C,H,.SO,H. Got from oumona 
p-aulphonio aoid, KOH and KMnO. (It. Merer. 
A. 219. 302). ' ' ’ 

SaUs.-KA'.— BaAV Splits off H.O at 140“. 
— PbA',. Spli* off m.p at 110“, probably 
forming lead propenyl-benzcne sulphonate. 

Beaction.—PCl!^ followed bjtammonia forms 
the amide of propenyl-benzeuo sulphonic acid 
[162°]. 

OXY-o.ISOPKOPYL«ENZOIC ACID 
OMo 3(®H).0,H4.C02H. The salt KA' [107°] is 
, formed by the actiifti of cone. KOHAq on di- 
methyl-phthalide (Wisliconus, A, 248, 69). The 
free acid is unstable, at once forming di-methvl- 
phthalide [68°]. ^ 

Oxy-^-isoptopyl-benzoic aoid 
0Me3(0H).03H^.C02H. [150°]. Formed by 

oxidising ouminiC acid,i)r cyraene, with alkaline i 
KMnO^ (R. Meyer, B, 11, 1283, 1790 ; A, 219, i 
248; Remsen a. Emerson, A, C. J. 1, 207 ; Wid- T 
man, B. 19, 683). -TJ^in triolinio pris^ (from 
water), v. sol. alcohol . and ether. Gives no 
colour with Fed,. Yields terephthalio and 
Metyl-benzoio acids on oxidation by OrOJ, Boil#^ 
ing HGlAq forms two isomeric propenyl-benzoio 
^8. — BaA', aq. — OaA', 2iaq. — OuA', Saq.- 
AgA' |aq : crystalline pp. 

An if omerio or identieal aoid is got by boiling 
omo-nroovl-benKoiA Anid wiih 


BI-OXY-ISOPROPYL-Y^A£ET^^ 


Formed by the action cf nitrous aoid on o: 
J^o-isopropyl-benzoio acid (Widman, B. 
722). Crystals (from water), v. sol. alcohol a 
ether. Coloured dark brown . by FeCl,. s 
Di-oxy-isopri^yl-bensoic aoid 
2ArCbIe.^OH)(QH).COjjH [l:3t4]. [130°~186 
homed oxidising carvacryl-sulphurio oi 
with alk^ino KMnO. (Heyraann a. Kdnigs 
M,M10)r Flat needles (from waternf’s 
alcohol. — GuA^ aq. — AgA*: ncodlesj. 

„ “-Q^-W I80PB<IPTl,.m-cAB0XT-l 
ETHEB 0,.1L,N.O. f 
N(CO^t)fcH,(OMe,,OH).CO,H • 
CO.NU.CA(CMe,dH).CO.;H. ^36°™ 800' 
^tm,4, with CO(NH.C„H3(CMe,OH).COJI).*ai 
<»0.^t.NH.OA(CMe,OH).CO^l' [167“i by tl 
action of dCOjEt on oxy-amido-isopropj 
befizoio aciA (Widman, B. 17, 1306). TabL 
(from.HOAc), almost insol. water. 
^„?XY.PROPYLENE.DIAMIIrE aH,„N,a f. 

from glycerm d 
ohlorhydrin and alcoh?)lio NH, fClaua^ Ifi 
3G). -B''H3PtCl,. , • * ^ 

-*METHYL -D] 

Forme 



bromo-propyl-benzpio aoid with alcoholic potash 
(CzumpeliL fi, 8, 478). ^ 

Isoneriaes v. Oxt^cummo Acmo. 
111-oxy.iBopropyi-beiiioio aoid , 

flSH,(OM.,OH)(0]^.CO.a [1:2:4]. [IM*]. • 


aws, naiicx. 

Benzoyl derivative. Crystalline. , 

OXy-PR0PYL-ETHYL-AMINE» o. Ethyi 

OXY-PROPYL-AMINE. • 

OXY-PEOPYL-MALONIC ACID 
CO,H.CH|[CH.,.CHMeOH).C03H. The free aci 
at once splits off water, leaving the lactonio acid 
llie salts BaC^HgOft^ CaA^', and Ag.>A'' maj 
however, bo prepared. 

Lactonio acid ftot by •omftnini 

oilyl-malonio acid with IIBr, and boilkft tli 
product with water (Hjelt, B. 16, 621 ; A, 216 
99), Syrup, v. sol. water, si. sol. other. Yield 
Ba(C^H,0^)2 cri|stallising in soluble plates. 

Di-oxy-propyl-malonic acid 
(C03H),.CH.CH3.CH(0H).CH30H. The freeaoh 
in aqueous solution remains unchanged at 16® 
but at 100° it splits off water, forming a lactonh 
acid whose barium salt is (C„H,05)jiBa. 

Salts. — BaA". Got by boiling' di-bromo 
propyl-iaalonio acid with boryta (Hjelt, A, 216 
58).— Ag^A": flccculentpp. 

Di-oxy-di-propyl-malonio acid 
(CH3.CH(OH).CH..),,C(C03n),. • 

JHlactone CJI,.p,. [106°J. Obtained 
from di^llyl-mneonic acid by evaporating with 
conc.fiBrAq (Hjelt). Thin plates (froi^algffiol), 
long needles jfrom water), or trimetrio cryst^a 
(from cone. HBrAq) •a:6:c« •61:1: *9#. Warm 
baryta- water forms (C,H,0).,CtCOJ^a, which on 
heating splits up inbo BaCO, and the neutral 

laotoA 

•Be/ erejice*’— Di - bbom(^- tu - oxy - pi - propyl - 
MAlfcNIC Acn>. 

^DI.OXy.ISOPRDPYIrTBIMETHYLBNB lb- 
caltoJCHPr<^^;^^? (126“). gflO. Formed 

from isobufcyrio aldehyde and ethylene glycol by 
heating in a sealed tube (Loohert, Bl, [2] 40, 
716). Liquid, lighter than wate% y. soL alcohol 
and ether. , Decomposed by water dl 100° into 
its cons^rats. Bromine uelda a heavy oil 
0,HjBr.OH(OH.OH), (c. 187°). ^ ^ 



m 


OXr-PROPYIr]?HBNYL.AOETIC ACID. 


a-OXT:ZsPBOPTI.PR£KYL-AGSTIO ACID 

CA(C,H,).OH(OH).COs.H. [ 1 ^-]. 
S. *19 at 21 ^ Formed from onminic aldehyde, 
HCy, and HOI (Raab, B, 8 ^ 1148; Pldohl, 
B, 14, 1816). Small iwedled (from water). — 
BaA'^daq. — PbA'j. — AgA^: stellate needles. 

OXY-ISOPBOPTL-DIPHEKYLENB-XETONE 
OABBOXTLIC ACID 0 i;Hi ,04 i.e. 

®°<O^WejOH).CO,H [s 3; 
ed by oiidisi: 


Formed 


[190°]. 

idisin^reteye-quinone with alkaline 


KMnO. (Bamberger a. Hookel’, B, 18, 1030, 1760; 
A. 229, 150). ''fellow plates, si. sol. ,pold water 
> anAether^cm. sol. alcohol. — BaA'aaq.— CuA'^ — 
AgA' ii yellow flocculent pp. 

„ Oxitv. Not melted at 270°. 

TBI-OXY-TBI-PKOPYL-PHOSI HIKE. 
Hydrate PH(OH)(CH(OH).OaH,)^. Formed by 
the action of cono. XOHAq upon (GgHfOl^PHI, 
which is got, together with the crystalline oxy- 
propylo-iodide (CgHjO)!?! by dissolving PHJ in 
p ropion i(\aldehyde at 0 ^ (De Girard* A. Ch. [ 6 ] 
2,*?lP55?^*&ynnp, si. sol. I.ater. 

OXY-PBOBYL-PHTHAllMIDE C„Hi.,NO, 


(al -methyl-pyridine and*-' acetic aldehyde (L.). 
Liquid, b 1. sol. water. — B'^^tOL [189°1. 
fSmi^ tables, Bl. Ml. water, f 

Ozy-propyl-pyiidine O.H,(OH(OH)Et)N. 
(216°)« Got, together with coniine and another 
body [ 6 y°], by reducing (a)-pyridyl ethyl ketone 
with sddKim-dmalgam at 30°-40° (Engler a. 
Bauer, B. 24, 2632).— B'*]^PtCl.. 

Oxy - propyl - pyridine. Tetrahydride 

[ 670 ]. ( 274 »). 

Made by heating S-amido-a^ropyl-valerio acid 
to 200° (A^han, B. 23, 870£). Flat «snowy 
peedles. ' 

' OXY - PBOPYl : PYBIDINB DIHYDBIDB 
C.ABBOXYLIC ACID n.'MoBRnuio acid. 

(P2/.3)-0X\-(B.8).IS0PB0PY1-QDIN0LINE 

CPricHiaN^icSH • [169°]. Made 

by boiling the hydrochloride of phenyl-o-amido- 
cumyl-acrylio acid with water and a few drops 
of HCl for 6 hours (Widmun, B. 19, 2 ^). 
Needles, v. sol. hot 'alcohol, si. sol. hot water. 
Oxy - n - propyl - quinoliije. Dihydride 


Phenyl derivative CuH,:C,p./N.C3HttOPh. 
[h 8 °]. Formed from the bromo-propyl- deriva 

t j i. • _.i. j.t- _ 1* • .1 - 


body, and Also 
acid (Widman, 


from nitro-n*cumyl-propioni 3 
B. 19, 2778). Prisms (from 


tive <)f phenol and potassium phthalimide at ! benzene-ligroi'n), insol. water. 
220°(Lohmann,B.24,2633). Needles, converted L OXY-PBOPYL-SUCCINIC ACID. Lactonio 

by KOH into PhO. 03 H,.NH. 0 O.aH 4 .CO,Et f . , p„^OH 3 .gH.CH,.CO^^ 

[134°] a white crystalline powder. ^ • ^69°]. 

OXY-PBOPYL-PIPXBIDINE (o.260°). Formed from allyl-succinic acid and 

CjH^N.OjH^.OH. BO'CaXkyd* pipcrpropijlalkine,* cone. HBrAq (Hjelt, B. 16, 334). Crystals (from 
(194^. S.G. 2^947; -936. V.D. 4-79 (obs.). alcohol). ^ v 

Mad^ frODi piperidine and propylene chlorhydrin ! OXY-ISOPBOPYL-BDLPHOBENZOIC ACID 

(Ladenburg, B.JL4, 1880, 2407; 15,n44; Lauti, ; CMo,(OH). 04 H 3 (S 03 H).CO:^. [1:3:4]. Mj,de by 


,B. 17, 680). Liquid, sol. water.— B'HAuCl^. 
B'jH.^tC4 — Mandelate: dilute HCl forftlB 
CijHaNO,, which gives B'HAuCl 

Acetyl derivative CgH^NO. — B'HAuCl 4 . 
Benzoyl derivative CjII,(,N.C3H6.0Bz. — 
B'HAuGl 4 . — B'CaHaNjO, : yellow powder. 
Oxy-propyl-piperidine 

C 3 H,(CH,.OH(OH).Cn 3 )NH. So-called ‘ (a)- 
pipecolyl methylalkine.^ [47°]. (225°). Got by 
reducing tlAi corrAponding oxypropylvyridine 
with 8 (^um and alcohol (Ladenburg^ B. 22 , 
2688). Crystalline, y. sol. water, alcohol, and 
ether. Yields oily nitrosamine. — B'^H^PtCl^. 
[149°j: Small crystals (from alcohol). 

Oxy-propyl-yiperidine C 5 Ht(CH(OH)Et)NH. 
by reducing (a)-pyridyl ethyl ketone 
in amyl ^ohol with sodium (Ender a. Bauer, 
-B. 24, 25^). Needles. Probably identical with 
the 4*-o6nhydrin in Conium nuiculatum, , 

IMloxypropyl-piperidine C 4 H 17 NO 2 . Made by 
beating piperidine with glycerin clUoBiiydrin 
(^th, B. 16, 1160). Silkjs-plat^s.-S'HBr.— 
B'HAuOl 4 : yellow nqpdles. ' 

OXY-PBOPYt-PYBIDIN^ CgH„NO • i,e, 
C^ 4 ( 0 H 2 .CBL.CH, 0 H)N. So-called * 
iaylalkine* efo. 130° at 17 mm.). P'ormod from 
(a)-ethyl-pyri^e and formic aldehyde (Lad/an- 
Durg a. Adam, B. 24, 1678). Y. sel. water.— 
B'HAuOl 4 . [71°].— B'^t®!,. [142°]. 
Hexahydtride 0^|,NO.— B'HBr.v 
Oxypro|iyl*pyridine 

“ I,.CIH(OH)eOH,)N. ‘ (a)’pieolyhn$thyl> 
(176°-181° at 18 nun.). Made from 


oxidising oymene sulphonio acid, an intramole- 
cular change taking place. Got also from iso- 
cymene sulphonic acid and EMnO, (B. Meyer a. 
Boner, A. 220, 8 , 30; B. 13, 1496 ; 14, 2391; 
Bemsen, Am. 8 , 262 ). — K 3 A'*> 6 aq. Triclinio 
crystals; a:5:c => *676:1: *642 ; o=»131° 14'; 

=. 104° 26' ; 7 A 66 ° 27'.— K^A" 2aq.— BaA" aq. 
An isomeric acid, got from m-isooymene sul- 
phonic acid, yields BaA" and PbA". 

OXYPKOPYL.p.TOMriDINE C.pH.jNO i.e. 
CBH 4 Me.NH.C 3 ll 30 H. [74°]. (293° cor.). Formed 
from propylene oxide and » 2 )-toliiidine (Morley, 
C. J. 41, 387; B. 16, 179). Needles (from light 
petroleum), insol. water, y. sol. benzene and 
ether.— D'H^CaO,. [151°]. Pearly plates. 
(d-oxY-PYEiDiEE o,n,mn,e. 

n<oh2;ch>®*^- V.D. a-8 (obo.). 

Formed by distilling its carboxylic acids (Konigs, 
B. 16, 2160; 17, 690, 2391; 19, 2433; Peoh- 
mann, 5i. 17, 2384 ; Weid^a. Strache,M. 7, 2^7). 
Dimetrio needles, y. e. sol. water and alconoL 
Coloured red by FeCl,. Yields a di-bromo-oxy- 
tq)yridiiie [207°]. 

Tetrahydride OJd^O U. 

[40»]. (2667. MaieV 
distilling 3-amido-valerio acid (Sohotten, B. 21, t 
2236 ; Gabriel, B. 28, 1770).,. Crystalline masa. 
Yielde an acetyl deriyatiye (288°). , „ 

(jaUOxy.pyridine CANO U, 

P24-6*]. Sormad bgr 



OXY-PYRIDJNB CARBQXYLIO ACID* 


red 


|M>tash-fafl|o& from ^ridine salplionio acid 
<Pisoher a. Benouf, B. 17, 763, 1896). Needles, 


^cxBuuei a. xkuuuui, /oo, losfoj. r^eeaies, I oo-i; z?. ly, ieuuwxsu oauuj 

V. sol. water and altohol. Coloured red by FeCl,. fpowder, v. sol. hot water. On evaporation of ita 
1 n x ^ rirferOT n7t-!i- • I ‘j. •_ 1.1 _ 


—Oxalate. [175°]. White needles. 

Acetyl derivative^ (210° uncor.). *011. 

Ethyl derivative. Made by ethvlatio», 
and also from bromo-pyridine and \rooholio 
potash (Weidel a. Blau, M. 6, 604). Oil.— 
B'APtCl,. [192°]. Prisms. 

Methylo-iodide B'Mel. Ncedld.^ 

Methylo - chloride B'tfeCl. Neeoles. — 
B'xMejPtOlg: Orf^^ prisms, si. sol. alcohol. 

(7).0x7.pyriai*6 ■nH<^;®^'CO. Pynd- 

one, [148*||. (above 350°^ ’ S. 100 at 15°? 
Formed by heating che*lidanflc acid under re- 
duced pressure at 2J0° or A\dth water^at 196° 
(Lerch, M. 6, 402 ; llai linger a. I^eben, M. 6, 
300). Formed also by distilling its carboxylic 
acid (Ost, J, pi'. [2] 29, 05). Small elUorescent 
grains (from alcohol), prisms (containing aq), or 
trimetne tables; ft;b:c = ‘55;l:l*6. V. sol. water 
and alcohol. Melts below 100° 'when hydrated.^ 1 


with cone. HOlAq (Stokes A. Von Pechinaim, 
Am.^8, 384; B. 19, 2701). Yellowish sandy 


solution it is partly converted into its anhydride. 
FeClg^ives a ro^' colour. Forms with bromine 
CBr3.a).CBr.,.CONH2. NH^OAcf at 140° converts 
it into glut^zine. — ^BaA'^. — AgA'. — ^B'HCl. 

. Oa!iWNH<g°;®ll'|>C:NOH. [WC®]. 
Made by boiliag Iri-oxy-fyridine oi glutazine 
with hj^roxyl amino iydrftchlorid®. Minute 
hexagonal plates tcontaining ag), m. sol.^ot 
water. — B'JpCl : plates. ' * 

Bhcnyl-hy dr azide 

Anhydride CjJlHN.Pi. Made by boiling* 
glutazine wfth dilute H._,S04. Minute flesh- 
coloured prisms, si. sol. water. — BaA'^^^^* 
yellow prisms. — AgILV'. — B'H.]1^04. — B'HOh 
lleferences. — Di-dromo-, Di-ouloro-, anUTOx* 

IODO-, OXY-l*¥RrDINE. * 

OXY-PYBIDINE (JAlftBOXYIIC^ASlJ " 


Converted bvtrcaWicnt with Mel and KOH into I c,H,)l(OH).Cp^H. {ayOxypicoUnh acid. [267°]. 
NMe^SS'^TT^CO, a deliquescent mass 189°] •^lade by healing di-chloro-oxy-pyridine oarb- 
. . . . T, X, , T i o^yl'O acid [282°] .with III in HOAc at 210° 

which gives (C„Il,NO) JI,.rtCl„aq [176°], B'Mel, ] (Qat, .r. pr. [2] 27, 28!)). Long netilfea (oon- 
and B .^Me^tCl„. Does not yield an acetyl dc- tainiiig aq) or short anhydrous needles; 'f. soL 
rivative. . : water and alcohol, insol. etluA* Coloured 

reddish-brown by FeCl^. AgNO^ is not reduced, 


Salts. 
Efflorescegt 


B',n,PtCl„ aq. — 43'.JI.,PtCl, 2aq. 
monocliihe needles |200°], con-ljj^j^' 


verted by boiling water into B'aH.^Pt.Clio aq. — 
B'HNOaAgNO,: tatlos.— B'HgCh. 13'riHg.,Cl,. 

Methyl derivative N-^Qjji^[J^C.OMo. 

(191° cor.) at 738 mm. Formed from (7)-chloro- 
pyridine and NaOMe (H. a. LJ. Liquid, sol. 
water I 
into 

a deep-blue liquid with aqueous CuSO^. Cone. 
HIAq converts it into (7)-oxy-pyridine. — 
B'._41/PtCla : crystals, si. sol. water. 

Di-oiy-pyri^no C.H,(On),N. [o. 25.5°] (K. a. 
G.) ; [239°] (W. a. B.). Formed by potash-fusion 
from its ethyl derivatives' and also from pyrid- 
ine disulphonic acid (Konigs a. Geigy, B. 17, 
1835 ; Weidel a. Blau, M. 6,651). Keedlos (con- 
tainingL^aq), v. sol. water, si. sol. alcohol. 
Coloured red by FeCj^. — B'HCl ; needles. 

Mono-ethyl derivative [128°]. 

Formed, together with the di-ethyl derivative, 
by heating dibromopyridine [111°] with alcoholic 
potash. Tablgs, si. sol. cold water,— BUN O3. — 
B'jHgPtCl, : red triclinic needles. 

Di-ethyl derivative 
244°). Made as above. Li 
water.— B'jHaPtCl,, : yellow needles.— B'llHgCl, 
[106°]. Crystals (fsom HClAq). • 

. bi-oxy-pyridine. ^i-oxim of the dihy- 

drids NH<°g«j;™p>CH,. [194°]. A^, 

product of the action of hydroxylamine on tri- 
metl^lene cyanide (Biedermann, JB. 22, 2967), 
Yiel* a di-aoetyl derivative [127°] and a dibenz- 
►cyl derivative [180°]. 

Piorate. [176°]. Needles. 

Tri'S>xy-pyridine O^H^NO, ^ • 

[220°-280°3. Formed 
hy Jelling di-oxy-amido-pyridine (glutazine) 


gives a white pp. — BaA'^aq. — CaA',. — 


Cj,H 3N(05)-C03K aq : groups of needles, 

Oxy -pyridine carboxylic acid 
C3H3N(0H).C0.,H. (B).J Hcolinic acid, [230°]. 

Made by the action 01 III in HOAc on chloro- 
oxy-pyridine carboxylic acid 4257°j _ at-sCOO® 

, .s' 4 OOA0 I (Qst). Formed also without by-product* by 

r, 41ka mo in reaction. Changes at 220° i o,n.,0.,(CO,,H) with «H,Aq 

the orystaUinc isotiieii<le {v. suimi). Gives _ » _ 23 \jlittoring plates. Yields, 

,n.w„. I.mi.o W.tl. nm,Po,.» fli.so.. I eating strongly.- Balt: 

BaA'2^^4* small nccdlos, m. sol, water. 

Oxy-pyridine carboxylic acid 
C.,H3N(0n).C0.iH. {y)-Oxy‘picoUnic acid. 
[258°]. Formed by the action of tin and HGlAq 
on ohloro-oxy-pyridine carboxylic acid [224°] 
(Bellmann, J. pr. [2] 29, 7). Small trimetrio 
pyrami^ (containing aq), |1. soI.« water, sol. 
cone. HClAq. Coloured brown by FeCl,.— 
BaA',: prisms.- -CaA'.24aq: needles. 

Oxy-pyridine carboxylic acitt 
C3H3> ;OH).CO.;Hi.c. ^ 
C(OHi<^jj:Qj^C.C03H. OAS-nicotinic qpid. 

/ 1 [302°]. Formed by heating oxy-pyridme di-' 
rivative C3ll3(OLt).3N. (o. carboxylic (oxyquinoUnic)^ acid with* water at. 
above. Liquid, nearly insol. i 1950 ^Konigs a. Geigy, B. f7, 689). Formed 
,, : yellow needles.— JI'HHgCla. ; ijy action of &H,Aq on the methyl ether 
of couno^ic acid {v. vol. ii. p. 264), the product 
being saponified (^echmann a.* Welsh, B. 17, 
23§4; C. J, 47, 145). JJeedles, si. sol. hot 
waiHr. May be si^limed. PCI* yields ohloro- 
pyridine carboxylic acid, whence tih and HCl 
form Micotinlo acid. Fed, gives % light-yellow 
ooU)ur.— ^bA',2^aq: noodlqs, sol. hot water. 

Methyl derivative C3H3N(OMe).COJB[* 
[€38°]. Formed bf methylating the acid, Ma 
also from methyl coifmalate an^methytanunef 
the product being saponified. NeedlAs (oontain- 
ing aq), nearly insol. cold water* 

Phenyl derivative O,H,N(<lPh).0O|^. 



roi 


0XY-PYRiI)II{!5 GARBOXYLIO ACID, 


•:yv; 


[280^. Formed bv the action of boiling HaOHAq 
on methyl ooumal-anilidate (loc, oit.). Ne^es. 
Ozy-pyridine carboxylic acid * 

acid, 

[266®j. Formed by heating (o)-oxy-i8odmcho- 
meronio acid with HOAo and a lit^e Ac.O at 
210® (Weidel a. Straohe, M. 7, 295). Slender 
needles (from water). Yields (a)-oxy-pyridi;ie 
when heated.— AgA'jv silky needles.* 


, . rente oct^ Formed by oxidising (a)-diquinolyl 
wit!i^KMn04 (Weidel a. Strache, M. 7, 293), 
^ Vitreoug, crystals. Gives no colour with ieCl^ — 
' BaA". — Ag^" : needles, nearly iiisol. water. 

Oxy-pyridine dicarboxylic acidf •'* 

0,H2N(0H)(C0,H)2 i.e, 

Oxyiuinolinic 

acid. Formed from qr.inolinic acid by potash- 
a. K6»4er, B. 16, 2i58). Small 
crystals «romtdilute H^SO;), blackening at 254®. 
FeCl, colours its aqueous solution red. Its Ag, 
^salt yields (o) -oxy-pyridine on heating.-,- 
BaA',4aq; needles (from hCt water). 

Methyl derivative C,H,N(OMc)(0O,H)2. 

Got by adding KMnO^ to an aqueous 
Bolu^on of 'ohe methyl derivative of (7)-ainido- 
oarbostyrU (Feera. Konigs, D. 18,2398). Needles, 
▼. e. sol. water. — AgHjA^'j, Needles (from water), 

Isomeride v. Chelidamic acid, vol.'i. p. 729. 

^i-oxy-pyridine carboxylic acid O^H^NO^ i,e, 

^^C(OH)*CH^^*^^‘-*^*^ Citra^ic acid. Formed 

by hating the tiono-, di-, or tri- amide of citric 
acid^n^ith HCl or (Behrmann a. Hofmann, 
JB. 17, 2687). Crystalline powder, nearly insol. 

. water, si. sol. hot HClAq. Carbonises at 30fr*, 
PCI, converts it into di-chloro-pyj'jdiue carboxylic 
acid [210®]. Gives a deep- blue colour with 
NaNOj. Tin and KCl reduce it to tricarballylic 
acid.— BaA's 2aq. . 

Di~acetyl derivative. Crystalline. 

Methyl ctAcrMeA'. Plates, decomposing 

above 220°. 

Ethyl e^her ]^jtA^ Plates. . , 

A mide CJL^ (OH)2.CONHa. Formed by the 
action of cone. NHjAq on ethyl acetyl-citrate 
and on aconitio^ther (Buhemann, 0, J, 51, 405 ; 
JB. 20^8366). Small gry crystals (from water). 

Di-oxy-pyrijlnc carboxylioipcid < 

Comenamio acid. 3Uoxy- 
"picolmic acid. Formed by heating hydrogen 
ammoniufii oomenate at 190 ®, or ty boiling co- 
memo acid with ^NH,Aq. The ’yield is about J 
46 p.o. of the oomenio arid used (How, T, E,^ 
20 [21 265 ; A, 80 , 66 ; 83 , 350 ; Ost,y.,pr. [2] 
27 , 269 ). Tablbs (containing 2aq), m. sol. hot 
water a^d alcohol, got decomposed by boiKng 
KaOHAq. Gives a pninple oolonr with FeOlp 
• BeactUme . — 1. Yields pyndine on distillation 
with zino-diut (Lieben a ^itinger, B. 16,JL263). 
2. done. HlAq at 2 p 0 ® does not attack it, b^t 
when heated with it for two days at 270 ® pyro- 
comenamlc acid (probably 41 di-oxy-pyridine) 
0,H,N02 “ fopnecL This body orysta&ses in 
n^cs (coktalning aq), gives a violet colour with 
Fed,, and forms l^^BBr.— 8. PCI, (8 mols.) act- 
i^ on tliegcid (1 mol.) at 100® forms a product 


which on treatment with tin and HClAq yielda 
a di-oxy-mcthyl-pyridine 0,H,NOa, c^ystalliBing 
in trimetrio prisms (contaifting aq), and form- 
ing the salts B'HCl and B'E^PO^, PCL and 
POCh at 200® convert this di-oxy-methyl-pyr- 
idine at 200’ into hexa-ohlaro-mbthyl-pyridine 
and C,H^^(CCl3), which is converted by boil- 
ing water into chloro-(7)-oxy-pyridine (a)-oarb- 
oxylic acid (Bellmann, J, pr, [2] 29, 19). Excess 
of _P(^ ^ mols.) at 220® acting on comenamio 
acid m preseneg^of POCI3 forms penta- and hexa- 
chloro-mothyl-pyridine, and'other bodies, whence 
water produces chloro-(7)-exy -pyridine (a) -oarb- 
oxylic acid and chloro-oyamio acid CACINO^, 
which crystallises in needles [lOO’j.'lmd gives a 
blue colour with* FeOi,. Chlorooyamic acid 
yields the sails AgA' and BaA', aq. — 4. Ammo- 
nium coW^amate forms, aimong other products, 
on distillation, a. very poisonous base called 
‘Oxycomazine* C„H,Nj,0 (Krippendorff, J. pr. 
[2] 32, 163). The base crystallises from alcohol 
in four-sided prisms, S. -OOS^ at 20®. Its solu- 
tions in dilute acids show green fluorescence, 
and in strong acids a blue fluorescence. Tin 
and HCl reduce it to oxy-amido-pyr?uine. Oxy- 
coniAzine forms th^ following salts: BH-CL, 
[0. 265®], B'E^PtCl,, B'lI.SO^Saq, [0. 295®], and 
CjijHaAgNjO. — 6. KMnO* oxidises comcnamlc 
acid to tri-oxy-pyridine carboxylic acid. 

Salts. — IJh^A' : very small grains.— 
BaCgHaNO^aq : pp. — BaA|L2aq: crystelline. 

Ethyl ether 'EtiK*, [205®]. Needlet.- (con- 
taining aq), sol. hot water (Keibstein, J. pr, [2] 
24, 284). Yields Ba(C,H,NO,), 2aq and 

EtA'HClaq, both crystalline. When heated 
with AcCl it yields an anhydride C„H,NOs [261®]' 
and two derivatives, C,H.N(OH)(OAc).CO.Et 
[152®] and C,II,N(OAc)X6,Et [38®]. BzCl forms 
C,H,N(()Bz),CO,Et [lOii®]. 

Di-oxy.pyridine carboxylic acid 0,H,NO4. 
Oximido-comanic acid. Made from comanio 
acid and hydroxylamine (Ost, J,pr. [2] 29, 878). 
Small needles, decomposing at<^00°, Beduced 
by tin^nd HCl to ()8)-oxy-picolinic acid. 

Di-oxy-pyridtne dicarboxylic acid. Ethyl 

derivativ, N<^|oh/:C(CO: 5)>®^- 
Formed by the action of NaOHAq on the mono- 
ethyl ether EtHA" [160°], which is nUUde by 
trcfiting ethoxy- (a) -pyrone' dicarboxylic ether 
with NHjAq (Guthzeit a. Dressel, B, 22, 1427 ; 
A. 262, 704). Needles (containing aq). Cone. 
HClAq at 140® forma glutaconio acid [134®]. 
PCI, in POCl, at 250® gives di-£«hloro-pyridine 
dicarboxylic acid [230®] whence Et^" [76®J and, 
by treatment with HI, pyridine dicarboxylic acid 
[322°] may be prepared.— Ag,A''. 

Mono-ethyl ether 

pool. 

Yields AgA' and an acetyl derivative Oi,Hi,NO, 

ilOO®].'- II w f 

Bi-ethyl ether EtjA''. [81®]. 

Tri-oxy.p3^idine carboxylic acid 
Tri-oxy-pixolinic acid,^ Oxy-cotnenarnio acid. 
Formed, in small quantity, by oxi^sing oomen v 
amio acid with potassium permanganate and 
H3SQ4 in the cold. Prepare ^. heatwg oxv* 
comenio acid C,HO,(OH),.CO,H with oonb. 
NH,Aq at 160® (Beibstein, J, pr, [2] 24, 290 1 
Ost, /. pr, [2] 27, 265). Small newes (contain* 
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Ing liq) (from ^ater). boes not form a hydro- 
oli^ride. Gives ai^ azure pp. with BaCl, and 
NH,. Alcoholic pofash gives, in alcoholic solu- 
tions, a blue floGCulent pp., forming a colourJess 
solution in wq-ter. FeOl, gives an indigtf-blue 
colour. AgNOg givis a white pp., sooi^ ^rninj 
black. Br forms bromo-tri-oxy-pyridme carb- 
oxylic acid, crystallising with 2aq. Nitric acid 
added to the ethereal solution forms oxvnyrido- 
quinone carboxylic acid CiH{[Og(OH).^.H, 
crystallising in orar^e tables (containing 2aq). 
References . — ^BiioMO-, Chloiio-, and Buomo- 

Hirno-, OXY-PVRIDIHil OABBOXYLIO ACIlP. 

a-OXY-^^RIDYL-ETHYVFUEFITRANE « 

(164'^ at 20 mm.). J^ormed from (a)#nctliyl- 
pyridine, furfuraldehydo, and son* wat<r at 
160° (Klein, B. 2H, 2093). Greenish mass, v. 
Eol. alcoh61.-B'„H,PtCl,. [162^].— B'llI TgCl,. 
[c. 160°].-B'HCdI^.~B'C,H,N30,. [c.lOO'^J. 

Acetyl derivative. Oil.— ? 
(C„H,»AoNOg)gHgPtClg. [lOS^J.-BlIHgClg. [c. 
166°]. ' Sm^ll needles. 

• Benzoyl derivative [49°]. 

-B',HgPtCI„. [140°- 146°].^BlllIgClg. • • 
OXY-PYHIDYL-MALONIC ACID. 
C4H4N.C(0H)(C02H)g. Formed by oxidising 
pilocarpine wth KMn04 (Hardy a. Calmcls, Bl. 
[2] 48, 228]. Syrup. Yields pyifdine (i8)-carb- 
oxylio acid 'on furtlicr oxidation.—BaA". — 
BaA"^aq. — Cu.,A"(On)..aq.— Ag.A" : pp. 

OXY-PYRIDYI-FHEmn-PROPIOiriO ACID. 
Hexahydride 0,U^,l^.Cn?h.Cll{01i).C0Jl, 
[244°]. Formed f?om piperidine and sodium 
phenyl-glyoidate (Erleiimeyer, B. 22, 1482). 

a.OXY-(/ 3 )-PYBIDyL.PBOPIONIC ACID 
0»H4NA)H2,CH(0H).C02H. Formed by boiling 
pilocarpine with water for 12 hours (Hardy a. Cal- 
mels, Bl, [2] 48, 227). Gummy mass.— BTICl. — 
B'gPtOlv— B'AuClg. [154°]. Prisiuatic needles. 


Ethyl ether mX'. [06°]. Tables. Yields 
^besizoyl derivative [122°] crystallising in 
needles. 

DI.OXY-PYBI|[IDINE p. Hyduoquinovb 

TBTnACIEBBOXTLIC ACID. $ 

OXY-PYBONE DICABBOXYLIG ACID. 

Ethyl derivative of the ethyl ether 

c“<c(ca|t‘i-af ‘*>0; »/ 

ethyl propyle?te4tetracarbo.r?jlfite. [9^. Formed 
by distiUiiig di-caib^xy -flu laconic ctner at 1^0° 


o-6xy-(o)-pyridyl-propionic acid 
OgH4N.CHg.CH(aH).COgH. [125°]. Formed by 
the action of hot dilute caustic soda ou 
C6H4N.CHj.CH{OH).CClg, the froduot of the 
union of chloral with (a)-picoliiio (Kinhorn, B. 
23, 219: A. 265, 2iy. Prisms. -Cu. A'/) ; 
needlea.~(HA')APtCl,.^ [204°].-HA'HAuCl4. 
[174°]. *Orange prisms.— AgA' : white needles. 
HA'HCl. [86°].-HA'HBr. 

Benzoyl derivative. [145°]. Needles.— 
B^H,Pt01« [179°]. Yellow prisma. 

Methyletj^r MeA'. — MeA'HAuCl,. [119°]. 
— Benzoyl derivative of the ether 
0,H4N.CHg.CH(OBz).CO,Me. [o. 41°J. Yields 
B'jH^tCl., [19S°], crystallising in yellow needles. 

8-Oxy-(a)-pyridyl-propiojiic acid 
CJEi4N.CH(OH).CHg.CO.gH. [86^]. 
warming i3-bromo-pywlyl-propionio acid with 
NaOHAq (Einhorn, B. 23f 221). White iircdles, 
V. e. sol. water.— Cu A'gO : blue crystals.— H'lICl. 
[147°]- Pri8m8.-B'.gH,PtCl.. [191°]. ^ , * 

Benzoyl derivative. [135*6°]. Prisms. 
%^thyl ethyl MeA'. Yields (MeA')gH,PtClg 
ri78*6°] anda benzoyl derivative [79°] crys- 
bllising in prisms. 

Ethyl ether HtA'. Yields (BtA').^aPt01^ 
Bl-oty-pyiidyl-propionlo acid • 

0Ja4Jl.CH(0H).0H(0H).C0,H. [190°]. Formed 

^ ' - 


under 15 mm. pressure (Gnthzeit |. Bresspl, B, 
22, 1415). •Needles, iiisol. water and alcohol. 
Converted by HCIAq into gliitaconio rfWd, • ' 

OX'H-PYBOTARTABIC ACID CgllgOp 't.s. 
Cd..C(OH)(CO^II).Onj.CO,II. Mol. *, 148., 
[10^]. Formed by the action of boiling dilute 
llCl upon CI^.C(OH)(CN).CH,.CO.,Et, which is 
got by l^Jating acetoiicc tic ether for three days with 
dry HCy at 100° (Morris, 0. j! 37, 7 ; cf.Jfe- 
mart/ay, BL [2] 27, 120). Made also by oxida- 
tion of isova-lerio acid l>y*long boiling wi|JjAili^ 

, HNOg (Bredt, B. 14.,17.^i ; 16, 2lfl87. D5Ii- 
quesc#it, star-ljjce groups of noedfbs, sol. water, 
mlcoliol, and ether. On dry distillation it splits 
ufl into water ai^ citraconic anhydride. — 
BaA"2aq. Not decomposed by boiAng with 
water. — CaA" l^aq. — Ag.A" ^aq : needles. * 
Oxy-pyrotartario acid 

CH3.CH(CO..H).Cn(OH).COgH. CUravialic mid, 
|•[119°]. Formed by the action of zino on a dilute 
solution 0^ chloro-citrainalio acid (which melts 
at 139° according to Melikoff, A. 263, 88) ; HCl 
is added towards the cud of the reaction (OarAis, 
A. 129, 160; Morawsfl, Sitz. W. 76 [2] 670; 

/. pr. [2] 10, 69). Large hygrc^copie ory-Aals, 
yielding citraconic anhydride and water on ^is- 
tillhtioii.— S alt s ; K.A" a^aq. — BallgA^'g 2flq. — 
MgA."— CaA' 2aq.— CaA" l.\aq. — CaHgA'g 6aq. 
ZnA"2aq.— Pb,A"0 2aa.— PbA" 3iaq.— AggA". 
Oxy-pyrotaftkric «tid 

ClI,(0H).CH(C02H).CIl.,.C0.gn. Itanialic acid. 
Formed from itaconic acid by successive treat- 
ment with HBr and hot water. Formed also by 
boiling i<a-cliloro-pyrotart aric acid with oqueoiis 
N.'i.COg (Swarts, Bull. Acad. Belg. [2] 26 ; 

m [2] 9, 317 ; Fittig, A. 188. 76; Morris, 0. J, 
37, 14). • The free acid, libJrated iTom its Ca 
salt by oxalic acid, or from its Ag salt by K,S, 
changes on evaporation, even (U 15°, into its 
lactone [58°].— NaA".-(NH4)HA".-CaA"aq.— 
CaA" ,.;aq.— PbA".— CuA#. — CugA'jO. — AgA'. — 
• • # 
Lactone CH(CO.,H)<^g*‘^^. ^raconic 

acid. [58°]. Formed a% above.and also by boll- 
Sng if^i-bromo-pyrotartario acid (1 pt.) with 
Forir^d by ! water (10 pts.) (Beer,»il. 216, 90). Crystalline. 

' Yields fetmeonio anhydride on distillation. With 
bas^ it yield^lts ft itamalic acid.- NaCgHgOg. 
^cSA'.g3aq. Small needlse. Yields calcium 
itamalate on boiling»with CaCOj.— A||A'. 

Ghloro-itvualn acid CgHjClOj. [160°j. 
Made by passing chlorine into absolution w 
Bodhim itibonate. Crystalsf v. e. sol. water.* 
t)zypy'Ol!artario acid fc. 136°] described by 
Itfhxwell Simpson 13, 44) as got froth 
glycerin •dichlorhydrin by succesftvejkreatmont 
with KCy and KOH, is probably A-oxy-glutaric 


fhOi (Einhorn, B. 28, 228), Wh^te crystals. 1 tsomsrio or identical acid, ma^ V 
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lulpho-pjrotartario acid with potash, yields 
Ag^"aq (Wieland, A. 167, 41). A Hqui^ 
isomeride, got by potash fusion from bromo* 
syano-butyrio acid, yields Ag,A'^ 

pi-oxy-pyrotartariC(^oid O^HgO,. Wratar- 
taric acid. Formed by the action of boiling 
baryta*water on ohloro-citramalio aA'd prepared 
from barium citraconato and HOCl .{Carius, A, 
129, 169) and by heating oxycitraconates with 
water at ^20° (Mprawski, J. jr, [2] 11, 432). 
Aijjorphous', deliquescent mass.— Pb^"aq. 
laomerid^. Itatartakic acid. 
DI-OXY-DI-PYBRYL-BUTANE , 

U Cg^N.CMe(OH).CMe(OH).C,H,N. [120®]. 
Fdlrnr.ed from pyrryl-me thy 1-ketone, wa^er, and 
„ sodiuiiHamalgam (Dennstedt a. Zimmermann^l^. 
19, 2204). Monoolinic prisms (containing 2aq). 
Melts at 98° when hydrated. V.<o. sol. alcohol. 

OXY.PYEUVIC ACID OgH^O, tuj. , 
C]^o(OH).CO.COaH. Formed by dissolving 
• niifo-cellulose * (collodion) in dilute NaOHAq 
andajjpwing the solutlbn to stand at 20° (Will, 
I5?9?^t)5)t* Amorplft)us„v. sol. water, but ppd. . 
by alcohol. ^Reduces Fehling’s solatio;! and 
wnmoniaoal AgNO,. Its solutiobk, and those of 
•. its salts, are slightly [ajvogyrate. Phenyl 
hydrazim forms the compound C,,n,,KO.. or 
m,EPh)CH.C(N,HPh).CO,lI, [205°], whence 
^aA' [231®], KA' [233®], Nfl.A' [200®], CaA' 
andEtA'[149®]. 

Salt 8.— CaA'a 8aq.— SrA'g 4aq.— Cd A', 4aq. , 
OXY'QUINALBINE v, Oxy-m^thyl-quin- ; 

OLZNi:. 

cOXY-QDINAZOLINE. Dihydride 

* DJienyhlihydroacwiiaziiio* j 

[16(1®]. •Formed from oxy-tolyl-urea and IICl 
(SSdfflrbaum a. Widraan, B. 22, 1669). Scatns, 

( insol. cold cone. KOHAq.-— I31IC1.— 
B'gH,PtC1.2aq. [205®].-B'HAuCl,. [179®J.® 

Oxy-quinazoline [212®]. 

Made by heating formyl-o-amido-benzamido 
[123®] for two hours at ISO® (Knape, J,pr, [2] 
43, 214). Thin needles.— B',H,PtCL aq. [above 
260®]. 

Methyl derivative [71®]. 
Di-oxy-^ainaz9Une • 

®J®4<CN£2*goH’ [above 

360^. ^ Formed by passing cyanogen into an 
alconolio solution of o#imido-bcnzoio acid and 
bodi ng t he product with <IClAq.« Formed 
fusing o-amido- benzoic acid* or o- 
amido-bqpzamide with urea, and by heating 
the product of thp action^f GlCO^t on o-araido> 
benzamide (Griess, B. 2, 416 ; 11, 1986 ; Abf^ 
jpr. [2] 39, 140). NeedHes, si. sol. hot water. 
Witfi FOlg it vieldB di-chloro-quinazc^inP [115°]- 
->CgHgNaN,OjatOH:needlfs. •• 

Jpi-methpZ derivative CgHdOMetN. 


aOMe. rTeedles, v. e. sol. alcohoL 
OXY.p-CUlNAZOLYL.BENZOIC AGIB ^ 

by.oxidiang p. 

tolyl-quinazoline dihydf ide With KMnO< (Paal\L 
Busch, B. 22,^2699). Small needles.— AgA'. 

OXY-Q'hlHHYDROHB O.^.oO.. Formed 
from oxyhydroqninone and HNO, (Barth a. lotion 
fMireder,%^6, 696). Park greyish-blae orystali. | 


(JV. i)-oxT.«TrnTou»i 

[2r'16®]. Made by heating ph^nyl-B-amido-acrylio 
acid at 200® or oxanilic acid at 170® (Reissert, B, 
20, 2103; B, 21, 1376). Long ^needles (from 
&.looh^)|. Yields quinoline ^when distilled with 
zino-dust. 

Acetyl derivative, [228®]. Needles. 
Ph^yl hydraeide O.gH.gNg. [168®]. 
(^pr2).Oxy.quinoline. This is probably the 
constitution orftynurine v. infra, 

(Py. ,3) Oxy.qniiioline 

|l Carbostyril, [199,®]. * 

Feynnation. — 1. By reducing o-nitro-cinnamio 
•acid (Chiozz^: 83, 118 ; Tieraann, B, 13,2070; 
Friedliipder, 14, 191Q). — 2. By heating o- 
amido-ciniY\mic acid with HCLAq (T.) or dilate 
H,S 04 (Feer a. Konigs, B. 18, 2395).— 3. By re- 
ducing tri-ohloro-oxy-quinoline with HI.— 4. By 
heating {Py. 3) -chloro-quinoline with water at 
120° (Friodliinder.a. Ostorma'ier, B. 15, 335). — 5. 
By the action of aqueous HOCl upon quinoline 
(Erlcnmeyor a. Ro&enhek, B. 18, 3205).— 6. By 
heating quinoline on the water-bath with a conoo 
soU-tion of blcachi^ig-powder (E. a. R., B, 19, 
489 ; Roos. B. 21, 619). 

Properties. — Long tliin feathery crystals 
(containing aq) (from water) or thick anhydrous 
prisms (from#ttlcoliol) ; v. si. sol. cold water, 
insol. NHjAq. i 

Salts.— Ba(C„HaNO)a : plates.— AgA": pp. 
Methyl ether MeA'. ..(2i47®). Oil. 

M thyl ether lEtiA!, (256°). Formed from 
{Py. 3)-chloro-quinoline av.d KOEt. Formed 
also by heating o-umido-cinnamic ether with 
alcohol and ZiiCi.^ at 90® (Friedliinder a. Wein- 
berg, B. 16, 1424, 2103) and by ethyljj-tion o! 
carbostyril. Pungent oil, solidifying below 0®, 
Yields a dihydride [199®] when reduced by 
sodium-amalgam. 

Phenyl ether, [69®J. Plates. 
Dihydride v. AMiDO-^^HnNYL-pitoPXOMXO 

ACID. 

(B. D-Oxy-Uolin. 

[224°]. Formed by potash-f ushion from quinol- 
ine {Py. l)-8ulphonic ‘acid (Riemorschmied, B. 
10, 721 ; Lellmann, B. 20, 2174). ForA\ed also 
from {Py. l)-amido-quiiioiine by the diazo- re-' 
action (Skraup, M. 5, 633). Silky needles or 
plates, bol. alcohol and aqueous NaoCO,, v. si. 
sol. water. — Salts: B'HCl: yellow needles. — 
B'gH^PtCl^daq: orange tables. * 

Teirahydride 

[117®]. Made by reducing with tin and HOI. 
Needles, sol. water, alcohol, and ether. Yields 
a nitrosamine cryBtallisittg'm tables, sol. alcohol. 

g(OH):CH.g.OH:gH 
CHiOH -0— N;OH* 


(JB. 2)-Oxy-quinolme 


M^e from di-chlero-quinazoJine^an(r<?[193°j. (above 860®). Formed by heating 


mixture of p-amido-phenol, jMiitro-phenol, gly- 
cerin, and HgSO, (Skraup, B,. 16, 893 ; 8, 

645). Formed also by heating its carboxylic 
acids (Weidel, M. 2, 676; Skraup, ilf. 4, 696F 
and by potash-fushion from its sulphonio acid 
(Fischer, B. 17, 440). Small •^{i^ixmi (from 
mcohol). Not coloured by ferric chloride sola- 


►tion B'^gPt01,2aq [286®].-B',Ou(OAo)g.- 
B'g(H,SOJ,Uaq.— B'HOliqj prisnui, |qI 








ethef^eM, p-Quinanisole, (305% 
mothylation, an<rafto from 


B.w.,«_l-ot(6. «ot b 7 methylation, aii<fa!li, from 
p-MiBidine, mtro-anisole, glycerin, and H.SO. 
(^anp, af. 6, 762). Oil. Solations of its wlta 
show bluo flaorescence. Gives a gredh’^olour 
with ohlorine-water and ammoaia.— B'lici'iaa 
— B'HjSo.. — Byi.so.. — 
B'ACr,Or-B'ir^. [236°). PrismEw-Biorata 
f204 3* ^ 

Aaatyl derivative C„H.(OAc)N. f3B°t 
(298°). Crystals.— B',H!jPtCl f. Prisms. • 
Beneoyl derivative. t23r']. Needles. 
TetrahydrJ.de of the me^yl ether 
n.+. n 


Go*‘hv I hydrochloride and a nitrosamine [80°]. The; 


derivative OgH,(OAc)N. (280®).. 
Oil.M-B'2HjPtCl«2aq; yellow plates. 

Beneoyl derivative. [120°]. Crystals. 
Methyl ether 0,H,(0Me)N. (268®). Ook 
by inethylation, and also from o-amido-anisole; 
by Skraup’s reaction.^OiI.—B'HJPtOL2afl.~- 
^ tJS* needles or plates.. 

B Mel M. [160°]. Leaflets (Claus a. Howitz,. 
^ pr. [2] 42, 229). 

Ethyl ttJi^r C„H«(Cffit)N. (286°) at 718: 
mm. Ngedles (Fischei^. Bfenouf, iiri7. 769).— 
Picrato. [181°]. • Y^low needles. • 
Tetra^iydride C.U,(0n):0|H,N. *[122°]. 
Made by reducing (JB. 4).oxy-quin|Jine wiUii, 
SnCla ^pischer, B. 14, 1368 ; 14, 2671 ; 1(L #13;. 
17, 75.j). Needles or prisms, sol. hot water.. 
Yiddsanitrofamire[C8°]. The methyl ethef 
is oily and yields a crystalline* 
hydrochloride and a nitrosamine [80°]. The; 


Oono. HClAq.^ Prisms. FeCl3 a golden 
colour, changing •to emcralj green.— Chlorine- 
water gives a green colour turned yellow by am- 
monia.— B^Cl.—B'2H.,SO^ 2aq.— B'HI. [156°].* 

• — B'C^HjO, : four-sided prisms. S. 10 at 15°. 

Picrate. [162°]. • 0 ^ 

Acetyl derivative 0„HeAc(OMc)N. [47°]. 

gfoHisr.gfsss- 

[o. 238°J. formed by heating «»-nitro-phcnol 
with m-amido-phonoA glycerin, and H.^SO. 
(Skralup, B. 16, 893 ; M. 3, 659). Formed also 
by potash-fusion frpm quinoline (B. 3)-sulphonio 
acid (Fischer, B. 15, 1979). Silky needles, sol. 
alcohol, not volatile with steam. Its solutions 
show green fluorescence. FeClg gives a brown- 
ish-red colour.— B'^HaPtCl^, 2aq.— B'HCl 14aq : 
prisma.— B'CurOAc)^.— Picrate. [244°]. “ 
Beneoyl derivative, [86°]. Prisms. 
Methyl ether 0,„H„NO. (276° at 720 mm.). 
Oil, volatile with steam. 

(B. 4)-Oxy-qimoline “ Q.CILCH 

uxy q'smoime cH:C(OII).C-N:Cn- 

[76°]. (267° cor.). 

Formation.—!. By distillinf its carboxylic 
acid (Weidel a. Cobonzl, M, 1, 862).— 2. By soda 
fusion from its sulphonic acid (Bedall a. Fischer, 
B, 14,^443, 1366). — 3.* By heating o-amido- 


phenol^ith o-nitro-phenol, glycerin, and ILSO. 
(Skraup, B. 16, 8931 M, 3, 636). 

Pro^ties. — Prisms, si. sol. water. May be 
distilled with steam. FeCl, gives a green colour. 
Gives quinolimo acid on oxidation with KMn04 
^isoher a. Aenouf, B. 17, 756). Chlorine 
in HOAo forms mono-, di-, and tri-, cWoro- 
derivatives (Zincke ap Hebebrand, A. 264, 
198). Ethylene chlorhydrin forms crystalline 
BVCjH^OigCl, whence {C„H,,NO,Ca).,PtCL 
(wcirtz, C, R. 96,%1269). ClCO..Et forms 
0,8H„N0, [106°] whenoe (0,3H„N()3)3H3PtCl, 
(Lippmann, M. 8, 439). According to Lipp* 

oon\ %r-'r 1. .'i 



mulated, as below. Qhloroform and Na yield 
CH(09H«(OH)N), ffijippmann, B. 19, 2471). 

S a It s .ttB'HCI aq. — B'^H-^PtClj 2aq ; galden 
needles.~^'HaS04 2aq.— B'CAN,0,. [204^. 
Ou( 0 ,HwNO )3 : canary-yellow pp.— B' Mel aq. [m 
l7d^VMeC12aq. [o. 2e0°3.-B'2MeiPtCl.2ii. 


and forms a crystalline nitrosamine [113°3iand 
an oily acetyl derivntivif {.‘507''). 

Oxy-quinoline C,H,Ni. CynMin ^l<?f\ k%.. 
abm^) 300°). S. -dTfat 15°. Pr#bably {Py. 1).. 
>or (ry. 2)-oiy-quinolino. Formed by heating, 
its carboxylic acid (^nurenicacid) (Sebmiedoberg' 
a. Sd^ultzen, A. ICt, 158 ; KrctBchy,,J!f. 2, 68). 
Formed also by oxidising cinchonine or cinchonio- 
acid (Skraup, M. 9, 821 ; 10, 729). Monoolinlb; 
prisms (containing 3aq), m. sol.* hot water,. 
Melts at 62° when hydrated. Tastes fitter.. 
KMn04 oxidises it to cynuric acid. ICl gives a. 
brownish* pp. [275°] (Dittmar, B. 18, 1618).. 
Distillation with zinc-dust forms quinoline.. 
Ac.p on heating formsan indigo- blue dye. Yields* 
a tetrahydride. -B'JTC12aq: monoolinic prisms., 
— B'HCl aq. — B'^H.^PtCl,; 2aq : dlrange aeedi^.. 

9 {Py. 2, 3)-Di-oxy-quinolino ,, * 

R.Civii.r/iThnnf.iienl [aboVO’S 


C(OII j * Oxy-carbostijril 

300°]. Prepare^ by heating {Py. 2, 3)-ohloro- 
oxy-quinoline (3-chloro-carbostyril) with fused; 
KOH at 200° (Fricdlander a. Weinberg, B. 15,, 
2681). Fine colourless needles. Maybe sublimed. 
Is a very weak base but a strong acid ; it dis- 
solves in concentratfid HCl, but is reprecipitated 
on dilution. By PCI, it is converted into the; 
di-chloi»-quinoline [104°].— A'Ag : trystalline. 

Di-oxy-ifninoline [above! 

820°1. • 

J onjiation.—l. By Jfie action of cono.€[2S04, 
on o anwdo-phcayl-propiolio said (Baeyer a.. 
BloenlJ B. 15, 2151). — 2. By potash-fim’^Hom 
{Py. 1, 3)-bromo-oxy-quinoline (Friedlander a. 
Weinberg, B. i5, 2C83f. — 3. Bv redueJig o-nitro- 
ibenzoyl-malonio etlier with tin and HCl (Bischoff, 
B. 22, 387; A, 251#377).-4. By boiling its 
carbonylip acid with cono. IIClAq (B.). 

Prqpcrto*— Ndfcdles, sol. NJQGOs and in a 
mature of alcohol and I^ClAq, insol. ordinary 


^jjippmann, jxi. u, 4ayj. According to Lipp- i mixture of alcohol and HplAq, insol. ordinary 
mann (M". 10, 667), Mel in MeOH at lOO^^formaiT meitstrua. Its ammoniacal solution turns blue 
(OJBLfOMelNhOoHafOHlNMeDHl 2ao. whence I in ^ir, PCh yioMs di-chloro-quinolihe [67°]. • 

Salt.— CyH^AgNOa: needles. • 

•Eth§l ether [M8^. 

Formed by reduoing ^-nitro-beuzoyl-malonio 
ether with tin and HCl (B.). Slasider needles. 

Dihydride 

Formed by reducing o^futro-^-ozy-p^nyl-pioy- * 





onio Add ^th FeSO^ and NH, (Ehihoxiji, B. 17, 
2011). Needles (ooutaining 2aq) melting at«d6^ 
when hydrated. Beadily splits off water, yield- 
ing carbostyril. 

{B, l:4)-Bi-ox7-qnindine 

OHicjoHjia^icH- 9»iMoZi»«.7.y4ro2ai«o»n!. 

Formed by reduction of quinolino-qninone by 
SO* (Fischer a. Ronouf, B, 17, 1045). Thm 
Defies. sol* wal^r, si. soUiOold benzene. 
Decomposes about , 

Bajts, — The hydrochl&ride forms orange 
needles; the sulphate forms sparirv^ly-aolublo 
^ orvige-ye^w needles. 

iHPoxy-qninoline 0Jl4(0H)2N. a-Oxf^uvw- 
phenol, <{189®]. Got as a bye-projluct by fusing 
{Py, 1, 3)-bromo-oxy-qiiinoline with potash 
(Friedlander a. Weinberg, B. 15, ^’2684). Con- 
centric needles, v. sol. most solvents. PCI# yields 
ohlq{;o-oxy-quinoiine [180°J. — AgA' : crystallino. 
Di-oxy.quinoline CJI^(OH).^N. Oxycarbo- 
°]. Got a by-product in the pre- 
paration of^ carbostyril fiom o-nitro-cinn auric 
ether and alconolio ammonium s'l^phide (Pried- 
lander a. Ostermeyer, B. 14, 1916). Needles or' 
^ plates, /d. sol. hot water. • May be subliinctl. 
Coloured ‘Ired by HNO,. Reduced by tui and 
ECl io carbostyril. Alkaline KMnO, oxidises it 
to o-nitro-b€rizoio acid. — BaA^^ : needles. 

Ib^hyl ether CjII^tNO;,. [73°j. Prisms, 
insol. water. May be distilled. — BTICI : hygro- 
scopic crystals. — ^B'jHjPtClfl. Crystalr. 

Dl-oxy-quinoline Ct,H5(OH)jN. [130^-136^]. 
Formed from quinoline (o^l-di-sulphonic acid by 
fusion with potash at 200^^ (La Coste a. Valeur, 
B. if, 9^7 ; 20, <i821). Needles (from benzene), 
V. scd. ether. Oxidises in air. — RTICl aq. [*256^. 
B'^^tCl,2aq: yellow pp.—B'C^HjNjO,. [227 - 
* 237®]. Yellow needles, v. sol. warm water. •'» 
Mono-acetyl derivative C»H«AcNO,. 
[117®]. White needles (from warm water). 

Di’bensyl derivative C,H.Bz.,NO« 
[130®-134-]. Needles, v. sol. alcohol. 

Mono-methyl ether C„H,(OH)(OMe)N. 
Formed by methylation. Liquid, sol. hot water. 
— B^HCl aq. [265®-259®]. Yellow needles. — 
B^aR^tCI, ^aq : n4jedlo8.-B'C,H,N,0,., [221®- 
226®]. Needles, si. sol. cold water. 

Bi^methyl ether C,Hs(OMe)2N. Liquid, 
si. sol. hot wa^r.— B'HCl aq. [262^-266^^].— 
B'^i^Clgdaq: monoclinic. ~ BC,.II,N30,. 
[104^.— B'Melw [212®].** Moiwclinio .tables.— 
(O,Fj:%NO,)(0,II,NO,)MeI. [207®]. Crimson 
need® — (0„H,Mfi,NOj40gH,NO,MeI. [170®], 
Lemon-ysdow needles. „ * 

Di-ozy-quinolLie C,H4(OH),N. [68®]. Made,! 
by potash-fusion from quinoline (i9)-disulphonio 
acid (La Coste a. Valeur, B. 20, 3200)|^l^edles. 

Bi-oxy-quinfllne. Dift methyl ether 
)JSg(OMe)^. Got Jrom veratrio acid (deriVed 
rom eugenol) by nitration ^nd reduction,' the 
^suiting afiiiao-veratric acid being heated ^ith 
ritro-benzens, glycerin, and M.SO 4 ^Gold- 
^hmiedt, M, 8,^ 842). Oil. — « SalAs; 
JHCliiq.— B'APtCl,aq.-B'CgH,N|0,. [267®]. 
-B',H,Or,0, ; yellow OPystadline pp. * 

Bi-oxy-quiciolins 0 ^ 4 (OH)^. Formed from 
ininoline (B. l)-solphQnio acid by potash-fusion 
[tiftllmann, B. 20^2174). NeeSss, not melted 
needles. 


Bi-ozy-quinellae. Jfketyl deriy^ative of 
the tetrahydride 04H|(OH)(OAc)N. Formed 
by, reducing (Py, 2)-nitros<^(Pp. 8).oxy.oarbo- 
Btyril with zinc-dust and HOAo (Baeyer a. Ho- 
molka, B. 16, 2217). Colourless Reedies, si. sol. 

ater, sol. HOAo. Forms blue solution with 
alkalis. 

(B. 2; Py. 3)-Di-oxy-qainoline. Methyl 
(?(OMe):CH.g.CH:CH .01001 
;O.N=C.OH- 

Got by the action of ammonia and FeSO, 
on [2:6:l]CgH3(NO,)(OMe/.qp(OH).OH,.CO.;H 
(Eichongriin a. Einhorn, A. 2^2, 179). Needles, 
sol. alcohol. ■ 

Tri-oxy-quinoline. ^ Dihydride of the 
methyl derjya'tive 

[177°]. Gotatth. 

same time as the preceding body. Needles, 

(Py. 1,2,3) -Tri-oxy-quinoline 

. Formed by reduction of 

iPy. 2)-nitroso-(Py.3)-oxy-carbostyrilwith SnCl, 
(B. a. IT.). Needles, v. sol. alcci?:ol, v. ^.sol. water. 
Yields quinisatic acid CgHdNH2).(;0.CO.CO2H . 
on^oftidation with FdOla. 

References. — Di-bbomo-, Ciiloro-, and looo-, 

CXT-QUINOLINE. 

BI-OXY-ISOQUINOLINE. Di-methyl 

ether CuH.,(OMo).iN. Formed, together with vera- 
trio acid, by fusing papavrraldino with potash. 
Formed also by heating its carboxylio** acid, 
which is a product of the oxi(|,ation of papaverine 
(Goldschmiedt, M. 7. 494; 8, 610; 0, 344). 
Yields homipic and cinclK^neronio acids on 
oxidation.-B'HCl 3aq.— B'OglljN.O,. [220®].-- 
B'.ACr^O,. 

(Py. 3)-OXY-QTJINOLINE (P. 1).PAEB- 
OXTLIC ACID 


0,.H,NO. U . 


Oxy- 


cinchonic acid. Carbostyril carboxylic acid. 
Mol. w. 189. [above 310®]. G&t by fusing cin- 
chonio acid with potash (Kdnigs,B. 12, 99; 16, 
2152). Needles? si. sol. water. May he sub- 
limed. Its Ag salt yields carbostyril on distil- 
lation. — CuA'g.— AgA' : white pp. 

Ethyl ether EtA'J [207®]. Needles. 

Ethyl derivative CpHJ0Bt)((902H)N. 
[146®]. Made from ohloro-quinoline carboxylio 
acid and NaOEt. Needles. Changes to the 
isomeric ethyl ether when heated above 146®.— 
OgH,(OEt)(CO.,Et)N. [86®]. Needles. 

(Py. 3)-Oxy-quinoline (Py.2). Carboxylic acid 

[i^ove 820°]. Made b; 

beating o-amido-benzoio aldehyde with malonio 
acid a)i 120® (Friedlander a. Gfthring, B. 17- 
469), and also by reduc^ ^-nitro-benzylideno* 
malonio acid (Stuart, ^ O. J, 68, 148). Small 
^ needle^, v. si. sol. water, m. sol. HOAo. PCI, 
•yields chloro-quinoline carboxylio acid [200®], 
whence EOEt forms the ethyl derivative 
0,H,(OEt)(CO^)N [188®]. - BaA'.. - 4gL' ; 

gelatinous pp.—AggC.iHgNO,: needles. 

(B. 4)-Oxy-qiiinolitte (Py, l)-carboxyUd aoid< 

«• 

Oxyemchonie acid, [266®]. Form^ by fqe- 
log (a)-galpho-oinohon|0 acid with potash 
(Woidel a. Cobenal, JC 1, 866). llkuU pr^hti 



OXY-QUINqUNE CARBOXYLIC ACID. 





lies. • 


monoolmio n^dl685-B'^PtGl/2aq: ne< 

(B. 2)-Ojy-qiiinoliiie carboxylic aca' 
OiANO*. (/Sl-Oajy-cinc/iomo acid, [o. 

Ma^ by potash-lufiion from (j8)-Bulpho-cimjh 
aoid rWoidel, ilf, 2, 671). Tables (co^&ning 
Yields (B.«5)-oxy-qumoIine 
on distillation, aq^ a pyridine tricarboxylic acid 
o^datiom-Ba^V-HA'HCl aq : • needles.- 
(HA^^H^QL 2aq : monoolyiic tables, deoom-%| 
posed \ty water. ^ ' 

« l.?)-#»rtoxyUoacia 


_ . X^tho^uinic cbcid, [aboY* 300°], 

Possibly identical with the precedin^^ acid. Got 
by heating quinio aoid with cone. HClAq at 
226°(Skraup,lf.2,601; 4,695). Yellow grains. 
Yields (B. 2)-oxy.auinolino on distillation.— 
Salts: BaA'j6aq. - CaA'jlOaq.^- CoA' aq. — 
AgA' 2aq.— HA'HCl 2aq. — HA'aHJ'tOL 6aq. 
H2A',H2S04 jaq : g^den prisms. 

• Methyl derivative C„Hj(OMe)(CO.B)N. 
Quininic acid. [280°]. Madel^y oxidising quiDiae 
or oinohoi^e with chromic aoid (Skjaup, M. 2, 
689). Thin yellowish prisma, si. sol. hot water 
and hot alool^ol, nearly insol. ether. Its alco- 
holic eolation shows blue fluoresc^ce, destroyed 
by H^SO^.a £Mn04 otidises it to pyridine tri- 
carboi^lio aoid. — Salts: BaA'2 4aq. — 
CaA'j 2aq. — OuA', l]^q. — K%k * ; pulverulent pp. 
HA'HOl2aq : triclimo tables.— H^'^,PtCl4 4 aq : 
yellow crystals. a 

(B. 4)-Oxy-quinoline carboxylic aoid 
0,4H,N0|. [280°]. Made by boiling o-oxy- 

quinoliae with OCI4, water, KOH, and alcohol 
(Lippmann a. Fleissner, B. 19, 2467 ; M. 8, 318). 
Minute prisms, v. si. sol. hot water. Yields 
(B. 4)*oxy-quinoline on distillation, and pyridine 
dicarboxylio (quirjplinic) acid [235°] on oxidation. 
FeClj gives a green colour. Yields a di-bromo- 
derivative [193°].— BaCioH^NO, ^ : needles.— 
AgHA'2 (dried at 106°). Minute needles. 

Tetrahydride C,oH„NO,. [266°]. Got by 
reduction with tin and ^01. Prisms, si. sol. 
water, a^ost insol. ether. Reduces AgNO, in 
t^ cold. Gives a re^ colour with FeCl,. EtI 
Voids OjpHi^EtNOjElI, whence 0,oH,oEtNO, 
[220°] may be got. Nitrous aoid forms a nitros- 
amine [196°].— (0,oH„NO,)HClaq: needles. — 
B'ASO^Saq.-J'HOAc: pp. 

(B. 4)-Oxy-qaiaolioe carboxylic acid 
Oi^H^NOi aq. [260°]. Got from o-oxy-quinoune 
dithiooarbo]^lio aoid OjHj(OH)(CS,H)N by 
warming wiui lead acetate and KOHAq (pipp> 
mann a. Fleisaner, Mm 9, 300). Silky neldles, 
sol.'^^ater. Ooloui^ ref^b^eOl,. Yields o-oxy- 
quinoline on distillation.— ^'.—BaA'. (dried at 
180°).- Aff A'.-Hg^^CV - APtOl, dtfq.- 

HA'HCl 2laq : trimehrio crystals. 

^0trahydride 0,«H„N0». [222°]. Crys- 
talline^wder.— B'HOl : needles, y. sol. water. 

• (B. ^-Oxy-quinoUne carboxylic acid 
€U9Lg(OH)(OOgH)N. Bormed by heating sodium 
Mxy-qumoline with liquid 00, in a olo^ vessel 
at 169° (Sohmitt a. Engelmann, B. 20, 1217, j 

red I 


rm 

by FeCl,. At 160° it splits up Into GO, and o* 

, oxyj[umohne. Yields 0,oHeBrNO, [236°]. 

• needles. — B'HNO.. — 
si. sol. water.— 

f amorphous, v. si. sol. water.— 

AgA : amorphous powder. 

Made by heat- 

the aqid with phenol and POOL at 170°. 
iYisms. 

« (-?*2)-0xy. quinoline carboxylic aJM > 

i^^6(QiP)(COoH)N. [204°]. Formed by beifing 
p-6xy.qumoline with NaOU, CCI4, water, 
alcohol (Lippfiiann a. Fleissner, M. 8, 824). 
Made also bj^ heating potassium (not sodium) 
p-oxy-quinoline with liquid CO., at 170° (Schmitt 
a. Altsohul, B. 20, 2696). Minifte prisms, ju si. 
sol. hot water and alcohol. Splits up at 200° 
into CO, and p-oxy-qnindline. Yields qttinplinip 
acid on oxidation. . li\'HCl. * 
needl^. - H A'.,H,ftCl,2aq. NH^A'iaqi 
iieedles, v. Sol. hot water. — BaA'« 2aq. — 
CaA^, 6aq. — PbC,oH^ 0, aq. — CaA', 6aq : small 
needleq. — AgA'. ^ ° 

Oxy.quinolino carboxylic acid C.oH^Om 
Cynurenic acid. [258°]. S. *9 at 1QP°. Occam 
in the urine of dogs after a fat diet (Liobi*», A. 
^6, 125 ; 108, 364 ; Voit a. llichter, J. 1865, 676 ; 
Schmiedcb|rg a. Schultzen, A. 104, 166 ; Hof- 
meister, H. 6, 70), or a diet of flesh only 
(Krotschy, M. 2, 67 ; 6, IG). Prisms (oen- 
taining aq), insol. cold* water. Decomposed by 
heat into CO, and oxy-quinolin^ Yields quin- 
oline on distillation with zinc-dust. !Efvapgra- 
tioa with KCIO, and HCl loaves a residue Which 
is turned emerald-green by ammonia (Jaff6, H, 

7, *399).— HA'HCl. Decomposed by water 
(Brioger, H. 4,* 92). — NH^A'.— KA' 2aq. — 
BaA', 4^aq.— BaA',3aq.— OaA', 2aq.— CuA', 2aq. 

— AgA' aq : thick white pp. 

(Py. 3)-Oxy-quinoline (B. 8) -carboxylic acid. 

Dikydride . fbov. 

280°]. Prepared by the reduction of 
[3:l;4]C«H,(NO,)(CO,H).CH,.(5H,.CO,fIwitham. 
monia and FeSO^ (Widman, B. 22, 2274). Yellow 
plates (from w.iter), v. el. sol. alcohol. Yields a 
methyl ether MeA' [192°] crystallfting in tables. 

Bi-oxy-quinoline oarhoxylio aoid. Ethyl 
derivatiwe of the ethyl ethem ^ 

(?(OH):C.COjjEt 





action of zinc, alcohol, mnd gaaeous on o- 
qitro-benzoyl-malouio ether (Bischoff, B. 22, 
3S6). Small needles. Coloured violet by FeCl,. 

Tetraao^-quinoline oarboxyli<^ aoid. Lact- 
one of the ii-mefhyl derivative of the 
^A ^artd 0 . 0„H, jN 0* i.e , • 

[0.266“]. PApatedb/ 

the f eduction of o-nitro-maoonin-aoetio add 
• yCO.O 

,H(NOJ^OMe),^ y • with tin and 
• \CH.CH,.00,H • 

HCl (Iiiebermann a. Kleemann, B. ft, 2296). 
Colourlesa needles (from wated, y. sol^aleohoiL 
Boiling baryta-water yields Ba{CU^^tA)«^6aq«j 


[107°]. Got %r a. 


▼ei^ m. 
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OXY^iUINOLIWE DAKBOJiTLIO ACID. 


M and HOAo %i 120« form C,.H,N04 a 

urystalline «olid. POl^elds O.^Hi/aNO. C?IB®3., 

^ BI -OXT . ISOi^U^OLINE CABBOXTLIO 
ICID 0 |^iiN 04. [221®]. Rwmed by heating 
tB di-methyl d<orivatiwi with HlAq. »Yellow 
powder. FeOl, givoB a violet colour. When 
leated it yields a compound [230°]*which givei 
isoqninoline on distillation with zinO'dast. 

Di-methyl derivative ** 

D,H,(OMdir(CO,HlN. [205®]. Got by oxidation 
Df papaverine (^laflch:Lied/., M. 6, 9Gt ; 8, 619; 

82^). Y^Uow needlea (containing 2aq). — 
BA'HC]2aq: needles. t 

«0XY^BIN0LINE 8TTLPH0KIC ACID 
OjHjOH) (SO,H)N, Formed by fusing q»inolino 
(a)-di8\liphonio acid with potas|jx (La Gosid a. 
Valeur, B. 19, 997 ; 20, 100). Pale-yellow i^atea 
(containing aq), al. aol. water.— Iflt. aq : prisms, 
V. e. sol. wat^er. — BaA'^ 3aq. — CaA'^Oaq. — 

\ 4aq : green needles.— CaOaHjN SO4 1 |aq. — 
BaC,H4HS04 3aq: yellpw needles, al. aol. water. 

^ ^tecjiiuixioline aulphonio acid I 

^[270®-275®]. Formed by, 
potash-fusion from quinoline^ (/Sl-disulphonic 
acid ^a Coste a. Valeur, B. 19,^98; 20, 3200|' 
Yellov^-platea (containing ^q), v. sol. hot water, 
insol. ether. < 

\B, 3)-Ozy-quinoline aulphonlc acid 
0 ,H,(OH)^GO;h:)N. [c. 270°]. Made from m- 
ox^ quinoline and fuming H2SO4 (Riemer- 
Bchmied, B, 16, 724). Yellow plates (containing 
aq), si. aol. cold water. , 

{Py, 3) • Ozy • quinoline Bulphonio acid. 
Methyl derivative C,Hj(OMe)NSO,H. 
Foimed from the moth^. derivative of carbostyril 
ailC fuming Hj>S04 (Feer a. Kdnigs, B. 18, 2395). 
Ke^dles, sol. hot water.-— AgA': needles. 

(B, 4)-Oxy-qninoline (B. l)-8nlphonio «ueid 
0»H,(OH)(SO,H)N. [270°]. Formed by ^.sul- 

phonating o-oxy-quinoline by H2SO4 in thei cold 
(Claus a. Posselt, J. pr. [2] * 41, 36). Needles 
(containing aq). FeCl, gives a green colour. 

Salta. — NaA'aq. — NagC,Hi,NS04 2aq. — 
KA'aq. — K,C,H,NS04 3aq. — BaA',aq. — 
CaA'2 aq : small needles, si. sol. water. 

{B, ^-Ozy-quinoline snlphonio acid 
C,H4(0H1(S0,H)N. Formed by heating o-oxy- 
quinoline^ witii xI^S04 at 180® (Lippmann a. 
Fleiasner, 3f. 10, 800). Crystals (containing 
1 jaq). Ooloqjrcd green by Fed,.— -KA'.— BaA',. 

2)-Ozy-quinolSie snlphonio aoid 
Q,H,(OH)(SaiH}N. Made ty suIpliOMtmg jp- 
ozy^tplLioline with fuming H,S04 in the cold or 
at 100®<i(Claus a. Posselt, J. jr* [2] 41, 159). 
Yellow needlea <|(oontaihing }aq), v. al. aol. cold 
water. Decomposes at 270®.— Na A' aq. — KA' 0 p 
Oxy-qalnoUne snlpSionio acid Cj^H^NSO,. 
Formed by<,heating o-amido-pheryl^ropiollo 
aoid with H^SO, at 210® (Bheyera. Bloom, B. 16, 
2162). M. aoL coH water. ^ , 

^ {B. 4i-Ozy-qninoline d^Julphonio aeidf r 

0^(01^180,1^^. Made by Jieating p-ozy. 
quinoline^ith H^SO, and P,0,at 200® (L. a. F.). 
Hygroaeopie maas^ decomposing at 200®. •FeOl, 
gives a green colour.- KHA".—H,0,H4NS0,.— 
BaA''3aq.— 0cu(0,HjN80g,l^; green pp^ 

oxT/Qrafoim ' !&ximocAXBox™o 
ACID OA(OH}N.OS^ [180®]. Made by heat- 
ibg o-our-qtiinoifne witb potaaauim zantbate an^ 
oA!e0hbl\t,100® (Lippmaiin a. Fleiasner, M* 9. 


29 ^. Small orystfils, nearly ioioL wateri 
FeOl, ooloura its aqueous aomtioa brown, 
K^n04 nelda quinolinio dcid [281®].-NH4A^ 
Tables, u. sol. water. 

(d).OXT.(a)-DIQDINOLTLO,,9„K,0. [208^]. 
Made (by fusing ^-(Py. SjFLqumolyl aulphonio 
acid with potash (Weidel, M, 7, 812). Mono- 
clinic needlea (from xylene), insol. water, al. soL 
hot s\cj{hol.— KA' aq.— PbA'a (dried at 100°). 
J^tetyl derivative [167°]. Needles. 
Ozy.(Py. 8;“B. ll-dlquinolyl. [187®]. Got 
by fusing {Py, 8, B. l)-diqu*!(Qplyl aulphonio aoid 
with potalih (Weidel, Af. % 144). Crystalline 
powder (from alcohol), v. e. sol. alcqhol. 

(B. 2).Ozy.{^y. t B. 1 or 8)-di^nolyl. 
^Methyl ethir 0„H,4N,0 i.e. 

0,H,(0^e\<[j^.Qp Two 

isomeridea of this formula are formed together 
by heating m-amido-(P^. l)-phenyl-(B. 2)-meth* 
oxy-quinoline with o-nitro-phenol, glycerin, and 
H,S04 (Miller a. Kinkelin, B. 20, 1924). 

(a)>l8omeride. [161°]. Thin monoclimo 
tables, sol. alcohol and ethi7. Solutions of its 
salts exhibit blue fluorescence.- B''tt4Cl,2aq.-- 
15"^C1. — B"H,PtC}l, 2aq. — B^^PtCl, ; long 
needles.— iB "Mel : yellow crystalline powder. 

(3)-lBomeride. [120°]. Plates or flat mono- 
■olinic prisms. Its alcoholic and ethereal solu* 
tionsshow blhe fluorescence. —B"H,PtCl, ; amor- 
phous pp. changing to a‘brystaUtne powder. 

(a)-Di-oxy-di.(Py. 8)-quinolyI C,^,^,0,. 
[239®J. Made by potash-fusion from diquinolyl 
(a).di8ulphonio acid (Weidel a. Glaser, M, 7, 
320). Minute needles, insol. water and alcohol, 
sol. xylene. — B”H01: yellow needles. — 
B"H.^tCl, : red plates. 

Di-acetyl derivative 0,aH,^o,N,0,. 
[1 70®]. Rhombohedral crystals. 

(i8)-Di.oxy.di.(Py. 3)-quinolyl. [above 806% 
Made by potash-fusion from diquinolyl (8)-di* 
Bulphonio aoid (W. a. G.). prystalline powder 
(from alcohol), v. sol. alkalis. 

Di-aoetyl derivative [21^^]. Plates. 
Tetra-ozy-diquinolyl. Di -ethyl deriva- 
tive of the anhydride Oy^HisND, 4.e. 
0(0,H4(0Et)N)y A l^ase which apparently baa 
this constitution la prepared bv heating 
C„H4(NH,).,(OEt)4 (c/. ». 667) witff o-nitro- 
phenol, glycerin, and H,S04. It orystalliaett 
from ether, gives a green colour with FeCl„ and 
forms B"H,Pt01,2aq (Colson, 0. B. 107, 1008). 
(Py. 8)-OXY-(Py. 2).Qiri2r(lI.YL MBTHYl 

KSTOHB 0,.H^O, OA<n“o:oH°^* 
[232®]. Made by heating a mixture of o-amido- 
benzoic aldehyde and acetoaoetio ether at 160® 
(Fri^lander, B. 16, 1888X, Needlea, al. aol. Aq. 
OXT-QVIVOLTL PAEITYL EETOEE 

heating o-amido-benzolo aldehyde vdih benzoyl- 
acetic ether (Friedl&nder a. QOhring, 16, 
1838). SL aoL moat solvents. ® 

a-0XT.(P^.8)-aDlK0LTL.PB0PI0in0 AOM) 
0„H„N0, M. (0,H^)0BLCH(0HhC0,H. 
[Ifl5®]. Formed from (OAN)^lr®^(®^)*^i 
by heating with aloohollo NaOH. (Eii^qm, B. 
18, 8466 ; 19, 906). Orange ci7aUd8, zoL wa^df 
and ppd. by aloohbU Yieldt (<^H^)OHO bf 


o 



UI-OXy^JUlNOUTE MCiJRBDXyUO ETHER* . 


onlifaticm bj RMnO^.- rfaA' 8aq.-~AgA': yellow ’ yellow plates (from water). Yields a crystalline 
pp. H,A',H,PtCl, 5aq. dioxiii OA(OBt),(NOH)^ which may be reduced 

B-Oxj-(iy. 8).qufciolyl.proploiilo acid • j by SnOl, to O^H,(OEt)j(N]^y 

ri7ftoi Oot ' Di - oxy - qulaone. Vi -methyl ether 

^«»N^C.Cp{OH).CH.^CO^* ^ * * . 0*Hjj(0Me)402. [249°]. #A prodpct of the oxi- 

ton/m Its amide, or by the action of Na.CO Aq oif dation of O.HJOMe). [1:2:31 by nitric acid [Will. 


fn/m its amide, or by the action of Na^QO^q orf dation of 6.H,(OMe), [1:2:3] by nitric acid (Will, 
bromo-quinolyl-propionic acid in the cold (Ein- | 21, 603). Prisms, v. sol. hot HOAc. Maybe 


HfA'jHp?t01g. [218^. Yellowish-red prisma. tri-amido-resoroin by tfcft action of FeCIj, the 
Methyl sfhsi^MeA'. [62°]. Prisms. resulting amido-di-imido-resorcin h^ing l^ated 
Amide, [152°^ Made by disstdving the with HCl A(pat 1 60° (Merz .a. Zetter, B, 12, 2036). 
hydrobromi^ of bromo-quinplyl-propionio acid ^Nearly black powder, insol. water, b1.^o 1. al^ 
in ammbnia in the cold. , White crystals (from hoi. YidMs a crystalline tri-acetyl derivatife.— 
alcohol). e • : nearly black pp.— Pb^A'",. — ^AgsA''' : 

Laetont (0,H^i(!CH<®jjP>C(Jf * [Sa”]. C,(OH),Or 'Dihydtxf 

Made by adding an equivalent quantity of carboxijidc acid.* Formed by the fiction of alco- 
Ka^CO) to the hydrobromide of bromo-quinolyl hoi, air, and HCl on the black mass oontaiq^g 
propionic acid Bu.spended in water (Einhorn, A, Gg(OK)4 got by combination of potassium with 
246, 16‘J). Needle8.-C,ANg,Hpi. [138°].— CO (Lerch, A. 124, 20). Fnrmed also l^tm®-, 
B'C^^HjNjO,. Golden plates (from alcohol). jipherio oxidation of a solution of*hexa-oxy- 
0XY-Qtr^0Nfi» Methyl ether ^nzerib (Nietzki^a. Benckiser, B. 507, 1836t 

CJ*H,0.^(OMef. [140°]. Prepared by oxidation J655). It is luso a product of the action of 
of o-anisidine with KjjCrp*and dilute HJ(\ HNO, on inosite (Maguenne, A/Ck. [6] Ij, 112). 
(Muhlbauser, B. 13, 923; A, 207, 251 j Will, B. Steel-blue monoolinic needles and platdb, v. sol. 
21, 605). Got in like manner from the methyl I alcohol and hot water, si. sol. ether. Oxidfsed. 
ether of amido-resoroin (Bechhold, B. 22, 2381).. | in alkaline solution by the air to croponic acid. 
Yellow needled*, with pleasant smel#, sol. alcohol, ! Nitric acid forms C^O„. Aniline forms the o^- 
m. sol. ethcf and wates. Cone. H.^S04 forma a pound C«(0H)203{NPh)NH3Ph, crystallising in 
deep-bWie solution. The vapour colours filter- • red needle% with green lustre. Phenylene-o- 
paper rod. Reduced by SO.^ to 0„H,(OH)2(OMe). diamino yields C,2H8N,04, sol. HClAq (Kehr. 
With aniline it forms C8H(NIIPh)2(0Me)02, mann, B. 23, 2448). o-Tolylene-diamine foriAs 

S£;ZZZ'WMS£iSc‘q. 

1888, 1434). o-Toluidine, o-xylidine, and di- a. Kehrmann, B, 20, 3150).— KaCgH^Oj; smbUwn 
phenylagnine form corresponding bodies melting the •air. —K4C^08. Readily oxidised by air to 
at 239°, 228°, and 120° respectively. i — Na^C^H.^^: dark needles with 

B thy I ether G^H,OJOEt), [117°]. Made metalUo lustre. SI. sol. water, forming a dark, 
by oxidation of 04H,(NH2)(0Et)2 with K^Cr.O, yellow solution. BaC^Iip, (dried at 100°): 
and dilute HaS04 at 16° (WiU a. Pukall, B. 20, dark-red pp. 

1128). Yellow neldles (by sublimation), m. sol. Di-acetyl derivative 
warm water, decomposed by hot water. C«(0H)af0Ac)jj02[2:6:3:6:4:l]. [206°]. Yellow 

Bioxy-qninone OoH2(OII).A2 [5:2:4:1]. plates, si. sol. water. 

Formation.— 1, By boiling the basic sodium Tetra-hemoyl derwatwe 
■oli of ^irtWfiiiinnna rHftn.rhr«jtvlin ftoid with HCl G.fOBzliO.. YclloW ncedleS,. SOl. bot BZyl 


amidireifcrcin by oxidation to di-imido-resorcin Anilide Cs(OH)40(NPh). Made from 
and treatment of this liody with dilute (10 p.c.) C^(OH)h, aniline, and alcohol. Bqd plates with 
KOH at 70° (Nietzki, B, 21, 2374; Boniger, B. golden lustre, v. si. sol. ordma^ wlvents. ^ : 
22, 1288).— 3. By heating 0,H2(NHPh)(0H)0.4 References,- and Dj-CHLoao-, di- 

OXIM «.N,tboso.b««»oS. 

Properties, — Dark - yellow needles, alraest DI-OXY-QTJV^ONE MCAMOX'niC^THER 
taaol. OTld water, V. sol. alcohol. Ito alkolino 0.0,(0H).(00,Et),. {ISP]. Foimed by pwmg 
solutions are red. Not melted at 180“. May be d.y nitrous acid gas mto an ethereal soluU^ 
sublimed. Fonna a dioxim. Cone. HNO, (prms di-oxy-terephthalic eth* (Hratzsoh 
nitraailio sold. — N*;<1H,0.. — BaOAOiaq: B. 19, 20, 2B93 ; 20, 1306, 1811)., also by 
WuiS-blaok needles. ^ . dissoWng C,Cl^,{C0?Et), m NaO^ g. a n d by 

Di-methyl ether [c. 220“]. /)b- aipdoheno omdaUon of totj^oiy-^bftia^ 

tained by methylation. Prepared also worn tther in presence of ^aOHAq (B6ni^, R. 22* , 
0JSa(N0jo(0Me)2 by reduction followed by oxi- 1284)* Greenish-yellow monoclimc ]^^^ 
doUM jrltb Fe6i, (NietaM a. Bcohberg, B. 23, alcohol) WyeUow 

1816). ^t also by oxidation of acetyl-di-methyl el. eot oolffwter. Aoid to I to jidg; 

flol 67 «i&iDg dl;.a ^er of ^^.do- 4™ fonns O.O.W.P^ . 


i^jngafaioM with PeOl, (N. a. E.).^ Sulphur- ; NaOHAg y« 


C.(OH),(CejEtt, Hydroxylmin# 

0 O,(ONH,.OH),{0O.Et), [170^. Pheayl^ytato- 
4 m forms 0,0 '(6HAPh)i(PO^‘).Cl^ 


an amorphous 



, D1-OXY-QU1NOM£ iJlCARBC&YLfO GTHEB. 


m 

N«,0,^0m S*4> deoomposad by hot HdAq yield- 
liigO£(CiH)^.— Na, 0 „H„ 0 ,a>q: heavy ;Mov{, 

pow^-N%A.O^!t0H.-li;!0,A.0.4aq: 
orange pp. — MnO| jBLnOgiaq.^^-Ag^itHuOg Jaci. 

[174®]. Needles (from HOAc) (BSmger, B. 22. 
1284). 

0XT4linH0XALINB. Dihf/drrde . 

^[C-lSO"]- btfidebyroduotion 

cfc^nitro-phenyl-amidlj-acftic acid wi^th tin and 
HCl {PldohUB. 19, 8). Prisma (containing aq), 
sol. alo<^ol, ether, acids, and alkali'. Melts at 
94® when'hydrated. r 

!Di>oxy-quinozaline OgH^NjO, t.s. « ^ 

f 0"“®^ *>y heating with HOI 

at 160® the compound of phenjlene-o-diamine 
and cyanogen, (Bladin, B. 18, 674; Bl* [2] 42. 
10^'. Needles (containing aq). si. sol. water. 
Not melted at 290°. . 

. . DkjaY-DIQUIlipyL GgHgO. t,e. 0,(0H),04- 
Bhodwonus acid. ‘ tJarihoxylic add.* Formed 
by treatment of Cg(OK)g with di^ite alcobol and 
air (Heller. A. 24, 1 ; 34, 232 ; Leroh, A. 124. 
32 ; Vill, A. 118, 189). Formed also by atltoo- 
sphorio\>xidation of C.O,(OK)„and by reduction 
• of UgOg with SO, (Nietzki a. Benckiser, B. 18, 
618. 1838® 20. 323 ; 28, 3136). The hydroxyls 
ar8probably in the o- position. Colourless crys- 
tals, forming a colourless aqueous solution. « 
Eeactions.—l. Oxidised by HFO, to tri- 
quinoyl 0*0*. — 2. Air and NaaCOgAq yield cro- 
wnic acid. — 8. PhenyUne-o-diamine forms red- 
brown needles of the ftzine CgHg;N,:Cg(OH),Oa 
(Ifietzld a. Schmidt, B. 21, 1227).~-4. Tolylene- 
OJdiafnine forms Cg(OH)aO,:Na:C;Hu, which crys- 
taUises from HOAc in yellowish-brown noeffles. 

Salts.— Na AO* • violet needles, formip^j an 
orange aqueous solution.— KjCaO* • powder, 
or small blue-black needles. *' 

DI-OXY-BICIHOLEIC ACID C.^H^O*. Tri- 
oxyoleic acid. [64®]. Made from ricinoleic acid 
and HaSOg (Liechti a. Suida, B. 16, 2456). Insol. 
water, ▼. e. sol. alcohol. 

OXT-8ALICTLIO ACID v. Di-ozt-benzoio 


%XTIaLT 8. ^ This name is sometimes used 
to distinguish salts which contain 0 from those 
which do nqt ; i.e. it is applied to salts which 
arq. not haloid salts (including cyamides), thio- 
(or sulpho-) salts, noP salts of acids composed of 
K. halogen. Ihd metal or ndh-metal<(v. Salts in 
jo^h). 

O»-8EBAOI0 ACID C,pH, /)*•. [148®]. Made 
by boilihg dkbromo'fiebacic acid with water 
(&aus. a. Steinkauler, B. 20, 2880). Granules, 
m. sol. cold water.— NA>" ; crystalUne powder, 
T. 6. sol. watsr. 

Di-ozy-iebacie acid ClJ'pH,gO}. [130°].^ Made 
fr om di-bromo-sebacio acid, water, and Ag^O ^0. 
a. 8.). *N[odule8,T. e. so>. water.— Na,A ' : t.U 
soL water- ^ * 

OI'^ST-SHIKIiaO ACID, DUhydrid* 

0H{0H)<:^^-Pjgij>0(0H)C0.&. 

ri66®]. [«dr»-28^ FCrmed from bromd-shi- 

kismljUtc^ and baryta (Eykman, B. 24, 1294). 
hong needles, m. soL cold water. 

&jrw80BBfD ACID C.H.O*. (86®]. Made 
teom p 3 ^ine (a).oarboxylio am fy tisatment 


with sodium-amalgam ®(Weidel, Be 12* 8001). 
Veij deliqucisoent needles. Bcdacw ymoing’J 
solution.— BaAV—CdAV ^ 

o-OXY-STBAXIO ACSD C|,H,gO, ^ 

0„B^.CH(OH).COJBL [81®] (G.) : [86®] <8^. B. 

•(alcoljoV 9*68 at 20® ; 2-8 ai 20® *.). 

Forfnati(m.--l. A mixture of fi^* (1 
with oleio acid (1 mol.) at 0® y*^^ 
C,*H,..CH(S04H)C0,H, a liquid acid soluble 
in dihSr, water, and alcohol, and forming the 
salts KJL", (NH,},A", Ba(HA% and 

Cu(HA")a. This acid is d^cqmposed by boilinu 
dilute acids into HjSO* and a-oxy-steario acid 
(Geitel, J. pr. [2] ^87, 74 ; c/. Freny:, A. 88, 16 j 
Ssabanejeff, B. 19, 23^ Itef. ; Saytzefl, i.pr. [2] 
’36, 369 ).— the action of moist kgfi ma 
iodo-sttf'ario acid prepare/! from oleio acid, P, 
and I (SaytzeB. J.pr. [2] 8», 810 j 86, 878 ; BU 
[2] 47, 109). . , „ 

jy^<itio».-H,SO,(82g.) U grado^y 
added to olive oil (88 pts.) in the cold, and the 
mixture boiled wUh alcoholfc potash. The pro- 
duct is acidified oy hydrogen chloride, and^ the 
separated acids crystalliseiv/roni ether (Geitel). 
In this preparation there is also formed tM 
scM (C,*H„.CH(CG,H)),SO* [2f ], which yid^ 
a-oxy-steario acid on boiling with dilute acio^ 

Properties.- White six-sided plates, m. soL 
, alcohol, V. sol. ether. At 200® it forms a syrupy 
anhydride, \ehich is also formed fay heating with 
fuming HClAq at 100° for 12 hour^t Docs not 
unite with Br. Reduced by HI to stearia acid. 

Salts.-NaA'.-CaA',;, small crystals (G.). 
— CaA^aq (C. a. S.).-BaAV— ZnAV--OiiA',; 
green powder. — PbA^— Ag^V. 

7.0xy-8teario acid 

OHH„.CH(OH).CH^OH*.COaH. The lactone 
C,hH,* 0, [48®] is one of the produota of the 
action of H^SO* on oleic acid. After boiling 
with potash it yields Ca(C||H3*0*)ji and 
rb(C,*HuO,)*, whence acids at once set free the 

lactone. 

Di-oxy-steario acid CihKmO*® [136°]. 8. 
(alcohol) *6 at 19®. 8. (ether) -19 at 18® (Spiri- 
donofl, J. pf. [2] 40, 243). Formed from di- 
bromo-steario acid (oleio acid dibromide) by 
treatment with moist AgpO(Oyerbeck,d. 140, 72i. 
Got also by boiling oz^oleic acid with potash (0.). 
Prepared by oxidising oleio acid witL alkaline 
KMnO* (Saytzeff, J.pr.\^] 81, 641; 88, 804; BA 
[2] 46, 265). Probably identical with a di-oxy- 
Btearic acid [181°] got by oxidising tallow with 
KMnO* (GrSger, B. 22, 6201. Tables, insol. 
water, v. sol. hot alcohol, v. sir sol. ether. Con- 
verted by HI into iodo-stearic acid. Reduced 
by alcohol ‘and zinot^to stearic acid. Distilled 


under 100 mm. it gives an acid fc. 79®], which 
max be its anhydride CipH^O*. This acid forme 
the salts C,^„A^,^xfd OiAgNaO^. Jieldi 
octoio, sebaoio, anmazelaio acids on oxidation 
KMnO*. 

8altB.-NaA'. — KA'. — CaA', aq. — BaAV 
ZnAV— AgA'. 

Di-actiyl derivative. Syrup, ipl«ether. 

Methyl ether. [106°]. 8. (aloohol) 8*45 
at 18*6®. 8. (ether 1*04 at 19®. PUtee. 

Ethyl ether. [lOOJ]. 8. (alcohol) 4*6 at 
i8® ; 4- 95 at 18®. 8. (etheri 1-79 ai 13®. 

Dl-oxj-eteario aeid OjiHmO*. [100®]. Fctmed 
by oxidieing eUldio aeid wh aikalme 
(Saytzeff^ / pr. [2] 33, 816J. More id ateohol 



OXY-aTTRYL-PYftlDlIia 


fn 


Mid •tbtt M»n tbs praoMmg isomeride.— Ksb’. 

f 

Tl^aU^»eU0,^^0,. [78^. GotV 
ths Mtum ol AfeO on (be dibromide of isojoleio 
aoid[4S'>],wia^ is (pmed from iodo-steario aoii 
and alocjholio potash (Saytzefif, J. pr. [^3f , 276). 
Oiysteiline powder, v. sol. alcohol and ether. 
HI yields an iodo>8tearic acid reduced by tin and 
HCi to stearic acid. •• 

Tri-oxy-stearic acid ‘ RiMnolic 

add.* Ocoars among the products of 

the oxidation of castor oil with alkaline 
KMnOi (Hazara a.*Grussner, M. 9, 470).— KA'. 
-NaAyaq.’^ • i 

Tri-oxy-stearic acid ^ Ricinisolia 

O^.’ [111®]. Occurs togeth« with the prece* 
ding isomeride, among the products of ofidation 
of castor oil by KMnO. (H. a. G.). * 

Tri-oxy-stearie acid 0„H„0.. [116°]. Formed 
by oxidising rioinelaidic acid with alkaline 
KMn04 (Hazura a.iGrua8ner, M. 10, 199). Tri- 
metric prisms, insol. cold wrfter; v. sol. HOAc 
and ether. 

Tetra-oxp-stea^ acid C.gH^O, U. 
®itHw(OH)40j|. Sativic acid* [173®]. A nro- 
dnct of the oxidation of linoleic acid by alkaiide 
KMnO^ (EUkzura, M. 9, 190). Long prisms. 
Converted by HI into 0,gHa4lji0j and finally 
into stearic acid. 

Hexa-o^-stearic |oid Linmic 

acid, |[203®]. Got by oxidising linoleic acid 
with alkaline EMnO^, being derived from lin- 
olenic acid, which Is present in linoleic acid 
(Hazura, M. 7, 637; 8. 166, 267). Minute 
needles (from watSi^). More sol. water and less 
sol. alcohol than sativic acid. Yields a bexa- 
acetyl derivative. 

HeA-oxy-stearic acid OisHs^Og. Isolinusic 
add. [176®]. Occurs in small quantity, to- 
gether with sativic and linusic acids, in the pro- 
duct of the oxidation of linoleic acid by alkaline 
KMnO^. Keedle% insol. ether, v. sol. hot water. 
Forms a hexa-acetyl derivative, si. sol. ethe(. 

OXT-BTUBENE V. OXT-Dia’HENVL-ETIfVL- 
ENE. 

DI-o-OXY-DI-STYRYL DIKETONE 
t.e. C0(CH:CH-0.H40H),^ [100°]. Got by heat- 
ing the glucoside with dilute H^SO^. Brownish 
jMwder, sol. alcohol. • 

Qluooside C0(CH:CH.C,H4.00,H,.0J^ 
[267°]. Formed, togetner with the compound 
CH,.C0.CH:CH.04H4.0C„H„05, by condensation 
of helicin with eacetone in presence of a little 
alkali (Tiemann a. Kees, B. 18, 1967). Colour- 
less crystals (containing, aq), si. ^ol. alcohol, 
nearly insol. water, insol. ether. 

Tetra-oxy>di-styryl ketone. Di-ineihylene 
derivative 00(0;^CH.04H,;0,CH,).4. Ft86°]. 
Madb from piperonal,'Hcetone, and NaOHAq 
(Haber, B. 24, 617). 1 i^llow needles, insol. 
water, m. sol. alcohol. Colours H4SO4 a*deep 

^^“n.OKY.BTYBYL METHYL KETONE 

Oja,(OH).CH:OH.OO.CH,. [189°]. 
^t by hydrolysis of its glucoside by emulsin 
(Tiemann a. Klees, B. 18, 1964). Formed also 
from salicylic alddhyde, acetone, and dilate 


Tiel^ a benzoyl derivative OJa.(OBz).CIO.OH. 
»[88 °t; an oxim 0,H.(0H).C(N0H)0H. [86°J,and 
a phenyl-hydrazide [160°]. 

tlBLCp.OA.OA.O(aAiOJ. 

[192°]. Made by addin j a few drops of oans^ 
soda solutien to a mixture of acetone and helicin 
9bH4(OC4KjOJ.CHO. Slender needles (contain- 
^'Maq), V. ^1. hot water. LsBvorotatory. Yields 
an oxim [173°]. • 

p-Oxy-Btyryl* methyl ketone. Bitthyl de* 
rivativi C^4(Oi4e).CH:CH.OO.O]^ [7«°]. 
Made by allowing anisic aldehyde, aaoetonB, and 
aqueous NdDH to stand in the cold (I^nhorn a 
GrabfieM, A. 243, 863). Plates, v. sol. olcohof. 

•Di.oV-»tyryl methyl ketone. MMy 
derivative • CH3.00.CH:CH.0^(0 h)( 0M6; 
[1:4^]. Got irnm its glucoside by the actios 
of emulsin. Yellow needles, v. sol. alcohol. 

Oldcoside • 

OH,.CO.CH:OH.C4H4(OMe)(0.0,H„OJ. [2iif°]. 
Got by heating the glucoside of vanillin with 
acetone and NaOHAq (Tvmann, B, 1|^ 8491k 
^Pale-yellow needles Containing ^aq), m. tor 
|vater/ LsBvoiotatory. 

^Methylene derivative 
OH,.CO.CH:CH.C4HfO,CH,. [107°]. » Mads 
from pfperonal, acetone, and KaOHAj (H^ber, 
B. 24, 618). Prisms, si. sol. warm waten 
Changed by steam into an isomeridB (?) [111°]< 
Yields a yellqw oxim [186°] and phen^-hytfraz- 
Ide [160°]. The isomeride [111°] yields a 
colourless toxim [183°] and phenyl-hydrazide 
[163°]. 

DI-OXY-STYBYL-w^PYKAZOLE ChH.^NJO, 

U, CO<NH.CH.OH;OHPh* 
oxc^ine. Styryl hy^ntoin. [172°]. Magd^by 
the action of boiling dilute hydrogen chloride upon 
CHPh:CH.CHCy.NH.CO.NH,, which is got from 
cinnamic aldehyde cyanhydrin, and urea (Pinner 
a. Lifschiitz, B. 2^), 2368 ; 22, 686). White pUtes, 
changing on fusion to an isomende [196°]. 

Reactions.— 1. On heating with alcoholic pot- 
ash it yields the isomeric C(NH)<^Q^^y OJLPh 
which decomposes at 800° and, with EOH and 
EtBr, yirtds C(NH)<g®*-gg L280»]. 

2. Alcoholic potash and EtBr at 100° from 

®0<Kn:CH.O^h SromiM in 

CnOla fo^ms 0,J^,oN*(t,Br, [22J)°]. Bromine 
water produces 

.OH(OH).t5»BrFh 
[220°], whenc# NaO^q^ forms tri-^y-styiyl- 

eietapyrazole CO<^jt*^^ ^jq a crys- 

talline ^wder [186°].^ 

Acetyl derivative 

14186^. Small white prismsf 
f o-OXY-8TYBYL-fYEIDINB 0„H„NO iJk 

PSS»]. 

■n._* .J 1 /lO Cr \ 


tlkUB Ji. a, 8180). Long , 

firom aloohoi), bL sol. water. FeCI, oolonrs its 1 by Na and alcohol to 
Mitoons solution blue. Sodium-amalgam reduces f « 

to CbH 4 (OH).OH:CH.CH(OH)^ [48°]. 


(Bu|ter, 
dilute alcohol). 


Yields a ^bromiae.* Bodneed 
AH,.N 


[M°]. Salts.-B'^tCV [lto°].~HrHHgCi4. 
[0. 170°]. Salta of fhe ethyl aerivativ# 





t)Xt^STtlELl^ 



JSihy to -iodide of the ethyl 
iyB[^(OEt)NEtL [21^^. Golden orys^jiila. 

Ozy-styryl.fyridine. Methyl derivative 
CA(OMe)OH:CH.C.H4N. [97®]. lonyiedfrom 
nnisio aldehyde and methyl-pyridina (Sohuften, 
B. 28, 9719). Plates. — [18i®]. 

Yellow pletes. * , 

^OXYJ{Py. 8).limYL.QUIN0LipB 

OifHcNO ie. Qg. 

’[2[I8®}. 9'jripedfromp-amido-8tyryl-q‘uinoline by 
tfa& diazo- reaction (Bolaoh, B, 22, 286).9Formed 
^ also from p-oxy benzoic aldehyde, quinaldine, fmd 
ZnOl, (Wallach, B. 16, 2009). YeUow plates. 

o-Oxj-{Py. l)-8tyryl-qainolina [215°]. Made 
from salioylio aldehyde, lepidine, and^KHSO, 
(Heymann a. EOnigs, B. 21, 1429, 2172). Yellow 
cr^kals. 

f}i4)^-(Pp. l)‘StyryUqninoline. [255®]. Ck)t 
'ikOm ^meamido-stj^yl-^uinoline. Brownish-^ 
yellow orystirls (from alcohol). ^ 

p-Oxy-(Py. l)-8tyryl-qTiinolIife [249®j. Gqf. 
from p-ozy*benzoio aldehyde, lepidine, ana 
KHSOfc^(H. a. K.). Ydllow crystal^ (from 
alcohol). 

' OXTSTUEBANIG ACID GgH^O. i.$, 
0,B,,(0H)X0*H. [90®]. Made from suberone 
cyanhydlm and cone. HClAq (Spiegel, A. 21L 
118). Tables (containing Aaq). Melts at 50® 
when hydrated V. e. sol. alcohM and hot 
water. 

OXYStEBEBIC ACIB.O.H^O,. [112®]. Made 
b]kboUing brimo-saberio acid with NaOHAq 
a! Bemp^ B. 15, 149 ; 18, 817). Nodules 
(from ether). HNO,, oxidises it to adipic <rind 
oxalio acids.— MgA" aq.— CuA". — ZnA" 2]|a^. — 
AgsA" ; crystalline pp. 

Ethyl derivative C},H„(0Et)(C02H)2. 
Made from bromo-suberic acid and alcoholic 
potash. Syrup, y. soL water and alcohoL— 
BaA".— ZnA".— PbA''. — AgjA" : amorphous pp. 
O^-isosnberio acid G^H^Of. A sticky mass 
I by saponifleation of its ether, which is a pro- 


ia<^ of the action of silver on bromo-butyric 
ether (Heft a. Miflilhauser, B. 13, 477)i IllAq at 
160® reduces it to ^-isosuberic acid.- Ag.^". 

Dl-osy-saberio acid G,H, 40 «. Made from di- 
hromo-suberid acid and EOH (Gay a. Gay- 
LniAac, A. 155,251). ^r^moi'plious. 

Di-ethyKderivative ^H„(0:Eiit),(C0.4H)2. 
hfi^iApiom di'bromo-suberic acid and fdooholic 
potash (jSL a. B.). Syrup, v. sol water, alcohol, 
and ether*— AgA'' : amorphous pp. 

OXY^SUGClfilO AOID o. Malic acid. 

Bi-oxy-snccinic aoidc). Tabtaoxo acid. 

Tetra-oxy-suooinio acid ^ ^ 

OJB^, U." C0,H.0(0B5>C(ftH)^00,H or 
00|£L00.00.G0,q 2aq. Duoxy-tartarie 'add, 
Oarboxytartronio acid. Formed bj pasSi, 

*^ing nitrdas acid into an ethereal solution of 
pxotocateshoio acid (Grilber, JST. 12, Ali), of 
pyrooateohin (Ba^th, M. 1. 869), ** 0 ! gusiiacol 
(flersig, M, 8, 826), or of ‘nitro.’-tartaric acid 
(Kekc^ A. 221, 240)C The free add is got by 
decomposiiic the dry sodium salt im dry ether 
irith ^ gaa (W. Il Miller, B. 22, 2016K White , 
eiystals.t. soi water. The salt KagOAO«2aq»| 
^is Bear$r intol. water. It splits up on heating 
loto 00^ aiSd sodium tartronate. WithNaHSOg 


at 90^ it yields glyoxal dl. 24 , 1 

T he salt Ba^(04H,0a), aq 4s a erystalline pm 
HulAq and zmo reduce it to a mixture of racemic 
and •inactive tartaric adds. Yidds hjdantofn 
«rhenthe Na salt is rubbed up* with urea and 
diWllGlAqat 55f (Anschats, A. 254,258). 

Ethyl ether. Thick liquid (Anschdtz, A. 
261, 130). Gonverted by urea into the ureide 
which crystallises in needles, si. sol. 
cold water, dedemposing at 245®. 

($)-Oxim GO,H.G(«OH).0(NOH).OOgH. 
[146®-160SJ. Got from the/Na salt, hydroxyl- 
amine and HGl. ^Golourleffi prisms, ▼. e. soL 
water and alcohol insol. benzene (Muller, B. 16, 
|»2986 ; SOderbaum, B.*24, 1223). After orystaUi- 
sation ^om tvate'r it melts at 70®>75®. It yields 
the salts 4aq and Ag^A'^ and a crystalline 
diacetyl doiivative, v. sol. water. Gone. HGlAq 
converts the oxim into an isomeride [146®-150®] 
crystallising in nodules, which are v. e. sol. 
water and yield the salts GaA" 3aq and Ag^A^'Siq. 
Ao.jO decompose! this (a)-oxim into cyanogen 
and GOg. 

Phenyl hydraeide OjgHgNjSg i,e. 
QQtP.GO.G(N2liPlJ^.GO,H. MmophenyUeine 
dioxytartaric acid. [2i8°]. Made by mixing a 
solution ol the acid (1 mol.) with phenyl-hydraz- 
ine (1 mol.) dissolved in liClAq (Ziegler a. 
Locher, B. 20, B35). Feathery ^needles, insol. 
cold water, v. sol. hot algphol. Goloured red by 
FeGl,. - BaG,oHgNgO,3aq. — Na^^ I 

orange-yellow pp. 

Di-phenyl-di-hydraeide 
GO,H.G(N,JIPh).G(NgnPh).pO.;S. Biphmylmne 
dioxytartaric acid, [above 200®]. Made from 
tetra-oxy-succinio acid (Imol.) and phenyl-hy- 
drazine (2 mols.). Orange-yellow powdery, si. toI. 
water, v. sol. warm alcohol. On heating with 

Ao,0 it yields 

crystallises in rod needles, v. sol. AOgO.— 
(NH,).^" : colourless plates.— ^H4)HA'| : brick- 
red needles. ^ With silver nitrate it gives 

^ 8 »<Cac;N,HPh • vermilion colour. 

NogA" : lemon-yellowt, plates. — NaHA'' : brick- 
red needles. — The ethyl ether [121®] 

is got from pbenyl-hydrt’azine and tetra-oxy- 
succinio ether (A. a. G.) i it forms canary-yellow 
crystals. 

Di-p-sulpho-di-phenyl-di-hydraeide 

00,H.0(NJI.0,H,S0,H).C(N.H.CbHja0,H).00,H. 
Fqpned from sodium tetra-oxy-succinate, sodium 
phenyl-hydiazine p-gulphonate, and HGlAo. 
The Na salt is an orange-yellow powder, v. sol. 
water, insol^ alcohol, and is used ak a yellow dye 
(tartrazine). «* . 

Di-phenyl-hyj^iiMide* p. 68 ®]. made 
from the acid and NgHgPhg. Ydlow pp., toming 
bln! in the air. 

Tetra-phenyl-di-hydraeide 
GOgH.C(NjPhg).orN*PhJ.OO^. [177®]. |[ade 
from Uia acid (Imol.) and diphenylhydmztne 
(2 mols.) (Ziegler a. Locher, B, SB, 84|(;* 
Yellowish plates (from hot eXoonolit insoL water. 
Cqpc. H. 8 O 4 forms a reft solutiott, beoomiag 
green. On fuiuon with resorcin iti^veaaorlmioii 
mass, oolonred blue by NaOH i fajfdroquimmi 
and pyrogaliol give green and blue masM !•> 
spectivelj^N Bromine gives a oryttaUiaa OTb K 



OXS^tJLPHO-NAtHlHOlO AClD. 

A<^^> fonn/o<^;gN^ [aM»j 
liyitelliaiiig in ruby^ted prisms with green lustre. 

Onrntod into the imido irH<^;g;g. 

[192®] by ISfH,.— : rosettes of necUn (from 
water) or plates (from aloohol).-~CuA".— PbA*' : 


M 


Imide of iK$ ethyl derivative 


Oc]^OEt)<^^>Na [268®]. Madebjoxid^ 

ising C.H 3 Me( 0 ^).S 0 ^H, with mnO^ and 
ppg. with HCl (Remseij a. Palmer, Am, 8, 227). 

OiftTinOnt VIA fWAima ^ tm TT VTCt/\ 


white pp. 

m»Nitro*phenyl~hydraMide, tfl.76®]. 
Made by using m-nitro-nhenyl-hyd&zine 
(Bisohler a. Brodsky, B. 22. 2814). SI. sol. hot 
water and aloohoP. 

Di^m-nitro-Hi •phenyl - di'dydraeide, 

! e. 2001^]. Made from m-nitfo-phenyl-hydrazina 
2 mols.) and tetra‘0zy.8acointe aoid (1 moL). SI. 
sol* hot water. « • ® 

OXTSULPHlBSSt Compounds^ of® an ele- 
ment, or positive compound radiol^ with 0 and 
S* The term is generally restricted to com- 
pounds of metals with 0 and S. Oxysulphides 
of metals are not«inmerous. and they have not 
been much studied. They* are produced in 
various reactions,^ which the following are the* 
^ ohief : by Ating on the sulphide with water, e.g, 
ozysulphide of Ba; by healing the oxide with S, 
e.g. Bi ozysulphide ; by boiling the oxide* iftid 
sulphide with water, e.g, Ga oxysiflphide ; by 
partially reducing the sulphate by H, e.g. oxy- 
sulphides of«Go and Mn ; by hating the oxide 
in H^S, o^by passing^H^S into an aqueous solu- 
tion ef the oxide, e.g, oxysulphides of Fe and Os ; ] 
by adding a little alkali sulphide to the solution 
of a salt, e.p. Ou ox*ysulphide. M. M. P. M. 

OXT-StrLPHO;BSNZOIC ACID 0,H«SO« i.e, 
0«H,(OH)(SO,H).GO^. StUphosalicylio acid, 
[120®]. Made by sulphonation of salicylic acid 
(Men^us, A, 103, 46; Bemsen, A, 179, 107). 
liong thin needles, v. e. sol. water and alcohol. 
Gives a reddish-violet colour with FeGlj. Yields 
phenol and salicylic acid on fusion with potash. 
— NaHA"2aq. Na*A"3aq. — KHA''2aq.— 
2aq.— K,IfA", aq.— KNaA'' 4aq.— GaA"aq. 
— Ba(HA'0,4aq. — MgA^' 3aq. — ZnA'^ Saq. — 

PbA". — OuA''. — Cu^"(OH)|aq- — Ag^" aq: 

crystalline powder, v. sol. not water. 

Ethyl ether, EtjjA '. [68®]. Crystals. 
Oxy-snlpho-benzoio ^cid 
0,H,(OT)(SO,HHCO,H) [4:3:1]. Made from p- 
ozy-benzoio acid by* tseatment with SO| (K5lle, 
A, 164, 160) or by digesting with EL^SO^ at 100® 
(Elepl, /. pr. [2] 28, 196). Deliquescent needles, 
V. e. sol. water and alcohol, insol. ether. FeClj 
gives a red cAour. Potash-fusion yields proto- 
oateohuic aoid. — KHA" aq : crystals, sic sol. 
water (Klepl).-K^" a^ (K611e).-JK,0,H,S0.2aq 
(K6lle).— BaA"4aq.— Ba,(0,H.S04)| : amorph-— 
(K6lle),— OdA'' 8ai— Ag^'* : small priqps. 

• Methyl deriv(^^e 
0.H,(0Me)(S0,H)(003a^ Made from fuming 
HgSO. and anisic acid at 160® (Zervas,^. 103. 
838; Limpricbt, Om, 13, 128). Needles, insoA 
egier.— BaA'' aq.— PbA" aq : needles, sL sol. Aq. 
^•zy-snlpho-benioio aoid 
OA(OB0(SO^(OOJi) [4:2:11. Formed by the 
dia^reaotionfrom(4,2,l)-amido>sulpho-benzoio 
Mid (Hedri^ Jen. 9, 416). Omt^e, sol. 
water,* alebhdt and ether.— Ban * 
dttiite HOAo.-BaA".~^ 


Cbnoentrio groups of needles.— KC^s^SO^,-^ 
AgO^H^W,: lustrous needles, si. sol. water. 


Ozy-sulpho-benzoio acid 
(?H,(OH)(Sp,H)(CO,H)[3:4?:lJ. Formed from 
w-oxy-benzoic jcid and Sdg (Barth, /. 148, 88 ; 
Senhofe^ A. 152, 102). • Yeltowish-g^n needles 
(containmg ^aq), v. sol. alcohol. Golourecf red 
by FeCl,.^ Yields protocatechuiJ acid Ind an 
acid [189®! when fused vdth potash.— d2aA"4iaq. • 
--Cd(MA"), 2aq.-Pb3(C,H.SO.),: reddishiaflior. 
pnous mass. « 

Ozy-snlph^-benzoic acid ^ 

cA(OH){SG,H).CO.^. Got by dissolving m- 
diazp-benzoic acid in warm H^S04 (Griess, Z. 
1864, 538). White laminie (frhm water). Per* 
haps identical with the preceding acid. — 
Ozy-diinlpho-benzoft aoid 
CA(OH)(SO,fl),C02H. *[146®]. •mde tcdin 
salicylic acid and 01^, H at 180^ (Pisanello, O. ' 
'►18,346). Deliquescent needles (containing 4aq). 
Gives a red colour with FeCl,. — NajA'^Saq.— 
K,A^'',3aq.— CajA"'Jl2aq. — Ba.jA'"2 0o'W* prisms, 
si. sol. water. — Pb^A^'j lOaq.— C)d,A'",18aq. — 
GujA'^'j 12aq.— Zn,A'"2 15aq : plates. 

Ozy-disulpho-benzoic aoid G^ByS^O,.^ Got 
by boiling tri8ulpho-m-oxy-benzoic?^aciu with 
BaCO, (^etschy, B. 11, 862).-Ba^"', 8aq. 

Ozy-trisulpho-benzoio acid 
CyH(0H)(S0,H)4C02H. Made by heating 
benzoic acid with H./jO,, SO,, and PjO* at 260® 
(Kretschy, B. 11, 858). Hygro|Copic syrupj^oon 
taining 4aq at 100®). FeCl, gives a red*colaur. — 
BtO,HS, 0 , 22 aq : monoclinio prisms. — Kjkr 2aq. 
5^(0, HSyO, 2)2 6aq.— Pb^A*'' 8aq. — Od^'- 8aq.— . 
Ba2A'''4aq : colourless plates. 

Di-ozy-sulpbo-benzoio aoid 
C,H,(0H)2(S03H)C02H. Formed from (4, 2, 1)- 
dl-oxy-benzoio acid and H^SO. (Zehenter, M, 
2, 468). Hygroscopic needles (containing 2aq). 
FeCl, colours its aqueous solution red. — 
Salts. — K,A'' 3iaq.— BaA" 2aq.— PbA" 2aq^ 
GuifCjHjSO,), Saq. — Agjk.” 2aq : needles. 

Di-Ay-salpbo-bencolo alid * 
CyH2(OH),(SO,H)(CO,H)[6:2:a;:l]. Made by 
heating (5, 2, l)-di-oxy-benzoic aoid with H3SO4 
and P-0, at 130® (Senhofer a. £&rlay, M, 2, 464). 
Necdles.-K,A" aq.-l^lHA")., SJaq.-B A'' 2aq. 
— PbA"«2aq : ci^^talline powder. 

OXY-8DLPHO-1SOCDM1NIC ACIlb^ * 
CMe2(OH).C^3(SO,H)JCOjH). Ma^e by oxidis- 
ing the sulj^onio a<fidB of ^mene and m-iso- 
BaI(0,H,S04),:amorphou84 cymene by KMnO. (B. Meyer, A, 220,7, 29).— 

. G 1 £ 6aq.-BaA" iq« minute pUtes—PbA" 

OXYb - 8DLFH0CYAN0 - ACETOAGETIO 
ETHER. .Anhydride 0((5Ao(SCy).CO,Et). 
[0? 163°]. Made by heatiqg ^uivalent weighto 
of Barium sulphoojptnide and diwloro-aoetoaoetio 
etjier (207^ (lurcher, A, 260, 2^). Yellbw 
crystalline powder (from aloohol)#insol. ether. 

• OXYtSDLPHO-NAPHTBOIG AOID 
0,4H,(0H>(S0,H).C0.,H. Made from (alw- 
Naphthoic acid aisi H ^04 at 60® (X5nig, B. 22, 
787 ; 26, 806). Needles (eontauling 5^, v. sol. 
wat^ and aloohoL Its alkaline solhtions fluor- 
esce blue. HNOf yields di-nitro-naphthol [138®% 
Piazobenzene chloride forms the azA compoiq^a 


l").:*in8oL 
trielioio 



m 


OXY^SULPflO-NAPHTHeiO ACID. 


needles, 


0»JI»(0H)(N^h)SO^. -NaHA" : 
sol. water.— Na^" ajaq.— Ba(HA'% 
Oxy-di-sulpho-napAthoio acid 
0,aH^(0H)(S0ja[)aC0.,H. Fortned from (o)-oxy- 
naphwoio acid and fumkig HjSOi (K.). Stellrfte 
groups of needles (containing 4aqJ|,— 14^".— 
Ba3(C„H.SA)* J needles, m. sol. water. 

OXY-SULPHYDRO - ALLYL - QTJI1»AZ0LI1^ 

Allylthioben^yliirea. [ 199 =^]. 

Foismed from o-amiSo-bftizapiide and rfllyl thio- 
carbinitde (Stei^art, J, pr. [2] 44, 416). Needles. 
Its benzene solution fluoresces blue. 

^XY-^LPHYDRO-DI-METHYL-OLYOXAL. 

Di-methyl derivative •* < 

Formed frdm di-metbyl- 

thio-hydantoin [167°], alcoholic pofash, and Mel 
(Marokwald, J3.. 24, 3293). Syrup.- E'HCl: 
Bjrui>. — BTEfoSO^ : crystalline. — B'^H-PtCl,,. 

— “9-^®* formed 


The j^omeride 

f?om tri-meChyl-t''*''''”'^ 

and Mel yielas 

[188°] andfi'^HaPtCl^ [150°]. 

OXY - SIJLPHYDEO - PHENYL - METHYt- 
OLYOXixiNE. Di- vie thy I derivative 

[900]. Foniied from 

phenjl-m^fhyl-thiohydantoin, aloohoUo KOH, 
and Mel (Klnrokwald, B. 24, 3290). Crystals. - 
B'HOl. [1400]. - B'.aftCl.. (2130). - 

B'CAN.0,. [ 1920 ]. 

The isomeric componvl NPh<[Qjgj{gj.^ ■* 

(223*) from phenyWi-methyl-thiohydantoin 
[670ilorms the salts B'HOl. B',H,l>tCl. [IS^;*] 
imd BlO.H.N.O, [1740]. 

I OXY-BULPHYDBO-PHENYL-ftiriHAZOI- 
DfB [199°]. .JPormed from o- 

amido-benzamide and phenyl thiocarbimide 
(Stewart, J. pr. [2] 44, 416). Satiny tables. 
OXY-SULPHYDROQUINAZOLINE 

[281°]. Formed from o-amido- 

benzamide and thio-urea (Stewart, J. pr. [2] 44, 
416). Nodules (froln alcohol). 

OXY^SULPHyDEO-THIAZOLE C,H3NS5,Oi.e. 

NH<^^*§rr . ^ [167°]. Formed by heating 

with CS* inaalcohoVat 160° 

(Miolatfi?^. 262,* 84). Formed also from chloro- 
acetic ether, ammonium ^dithiooiErbamate, and 
alcoholic Ed; rmd from sulphocyanoaMUcJ 
ether by successive treatment with H^S and HOI. i 
OXT.BBLPHYDBO-o.lOLYl.-MBl HY/. OLY- 
OXALUra. Di-mtthyl d^rivativt 
OAMcNCg® ig”® [1200].'' Got fron»o. 

tQlyl-methjil-thiohydnntoIn.aioolioUopotash.snd 

2/l (Marckysld, B. 24, 8292). ~ - 

•leohol. YimIb the following saita : B api ^20], 
B’ lTP tfll B'H.SOf [2060], B'HHOt, tad Ihe 
piorate B'CWJ.O, [20QO]. „ 

Theisi^OAMeNCgJJ^gMfe. 

t-tolyl-di-methyl-thiohy d a n U Bn yields the eelte 
B’HOl flipo], B'APtOl, B'HjSO. P080], and 
roJ^A[ai20]. , 


Oxy - sulphydro -p - tolyl * MAthyl .gly oxelixe. 

lii-methvt derivative,^ [109°]. Plates. 
YMds B'Hd [128°],B'^tCl..andB'O.H^,o> 
[180°]. 

. Th^ jsomeric [4:l]0,H,MeH<g^®3?l=gMe. 

yields B'HjSO, [210°], B',H^t01. [162°], and 
B'OjHjNjO,, decomposing at 190°. 

D^OCLY-TAETAEIO ACID v. XaTaa-oXT- 
suoonSc aoiD. *#. 

OXY.TEEEBIC ACID [100°-120°]. 

Made by boiling ohloro-tereluo acid with water 
and CaCO, (W. Rqser, A. 220, 2Q4). Syrup, 
crystallising with dit^iculty, v. sol. W^ter. — 
CteA'j.— AgA' J netdles, v. sol. water. 

OXYiTEEEPHTHALIC.AClD 0,H,0g U, 
C,n,(0B){00;a)t. Formed by the diazo* reac- 
tion from amido-terephthalio acid (De la Rue a. 
Muller ; Burkhardt, B, 10, 144, 1273). Prepared 
also by potash-fusion from bromo-terephthalic 
acid (Fischli, B, 12, 621 ), from oxy-aldehydo-ben- 


(Half a. Rem8en,\Bf? 12, 1433), and from ruft- 
I gallic acid (|3chreder, M. 1, 439). 
t Properties.— CiyBiaWine powder, si. sol. 

wnter, v, sol. alcohol. Not me^Jed at 300°. 
FcClj colours fDs solution reddish-violet. Yields 
CO.3 and phenol when stroi^ly heated. •On fusion 
with NaOH it gives salicylic acid and some 
p-oxy-benzoio acid (Barth a. Schreder, B. 12, 
1260). Yields m-oxy-benzoio acid on heating 
with HClAq at 120°. Forma a di-nitro- deriva- 
tive [179°]. 

Salts.— BaA" 3Jaq: laminro (from water).— 
AgjA" : white pp., insol. water. ^ 

Methyl ether Me^A". [94^. Leadets. 
Yields an acetyl derivative 0,H,(OAo)(00,Me), 
[76°]. 

Methyl derivative 0*lJ,(0Me)(C0^)r 
[279°]. Got by oxidation of methoxy-toluio 
acid and of methyl-thymol. Small prisms. 

Methyl ether of the methyl derivative 
0„H,(0Me)(C0^e)a. [65°]. Concentric needles. 

Ethyl derivative O«H3(OBt)(0OJH)r 
[264°]. Got by oxidation of the ethyl jther of 
thymol (Patomo a. Canzoneri, O. 9, 460). Stel- 
late groups of minute crystals, insol. water. 

Beneyl derivative 

0,H,(0CH2Ph)(C03H)3. [230°-240°]. Made 

from C,H,(ONa)(CO,Me)» and b^zyl chloride, 
the product being saponified (Baeyer a. Tutein, 
B. 2Z, 2188). Slender needles. 

Tetrahydride 0,fi,(0H)(C0,H)r Got by 
reducing the acid with sodium-amalgam (Baww 
a. Tutein, B. 22, 2180). Yellowish-white needles, 
si. sol. cold water. Colored bluish- violet «»by 
FeCl,. Its methyl ethter forms feathery needles 
^ [77°]. • Hydroxylamine converts the tetrahydrids 
<nto 0,H|,0,(N0H) [170°]. while phenyl-hy<^- 
ine forms 0,H,A(NaHPh) [125°] oonvsrUd by 

HClAq into § ^ >0,Hy.CO,H, a orysUUlns 

body [280°] giving off a focal odour when heated. 
The tetrahydride, heated at 120°, loses OOj 
and %rm8 0,H,0(C0,H), whenclt ;NaA* and 
O.H;(OH)Oy.COJB[ [180°-140°] may be PwpM«d : 
the latter body yielding the orystauina aeld 
O.H,(OH){OtyS)a on saponiOcatlon. 
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• • “wpaomo aeid 0,HA 

OA(Ogj,(CO^),[6:S:4:lJ or ^ 


• Xlp(C0^.C0/ * * , 

VWi^ hydro-diearboxylic acid. KyBroquin- 
one dtcarhoxyUc acid, [above 300®]. 

For^tion, — 1, By passing a current of air 
through a solution of the dihydride ofefta ether 
(succinyl-succinio ether) oonyhning excess of 
wkaU (Herrmann^B. 10, 107 ; A, 211, 335).— 

STtt of-KMnO, on 

Cy^Me(0^)(0I^,K)2, a derivative of thymo- 
quinwie, aid on C,H2Ma,(01>0,K)„ a derivative 
ox hydro-^i-xyloquinone^Heymann a. Kdnigs, B. 
20, 2392). 8. By the action df on succinyl* 
•uccinio ether (Lev^ a. Curchod, 5^22? 2108).— 
4 , saponifying its ether. * 

Properties.— Interlaced needles (containing 
2aq) (from waterl or yellow plates (from alco- 
hoi), si. sol. alcohol and ether, v. si. sol. water. 
Its alcoholic solution show% blue fluorescence. 
FeClj gives a d^-blue colour. When distilled 
it yields Ifydroqumone. Bromine-water yieldsJ 
tetrabromoquinone. Ohlarine passed into its* 
alcoholic solution forms tetra-chloro-qinn'bne 
(Loewy, B, 19, 2394). * 

Salts*~]^A'' : yellow needles, forming a 
solution with green fluorescence. — KHA''.‘ — 
Va^'' 2^. — NattAi' 2aq. — Na4A"(OH)2 lOaq ; 
crystals ppd. by cone. NaOHAq.— (NHJ A" 2aq‘ 
(Duisberg, A. 218. 162).— BaV'.— CaA^' 6aq.— 
Ca(HA'')2 6aq. — PM,". — Ag^A": green-yellow pp. 

Mono- ethyl ether EtHA". [184®]. Made 
by the action of dilute KOH on the di-ethyl 
ether in the cold. Pale-yellow needles (from 
wat^, si. sol. water, alcohol, and ether. — 
Ba(EtA"), 6aq.— Ca(EtA")3 6aq ; greenish -yellow 
needles. 

Di-ethyl ether mX- [133®]. S. (ether) 
1*6 at 20®. Prepared by adding bromine to a 
solution of itsadihydride in CS.^ or to the di- 
hydride suspended in water (Herrmann, A, 211, 
327 ; B, 19, 2229J. Formed diso by the action 
of sodium on di-bromo-acetoacetio ether dis- 
solved in ether (Wedel, if . 219, 74). 

PnjperfiM.— Greenish -yellow trimetric tables 
(fromibenzene) or needles (from ether). May 
be sublimed. Its aicoholic solution shows blue 
fluorescence. FeCl, g^ives a bluish-green colour. 
Does not react wi& phenyl cyanate (Gold- 
schmidt a. Meissler, B, 28, 269). Does not react 
with phenyl-hydrazine or hydroxylaraine. Sol. 
alkalis, forming a yellow liquid, from which it is 

U*. n/\ -.-.J 1.4 XT. n TT ^r\ 1 
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ppd. by OOt^d, as a ssarlet pp.,iNa,0,2H,^„ by 
oonc. MaOHAq. Ao^O has no action at 610®. . 

Beaettone.—!, B^nced to its dihydride by' 
»ipe and HOlAq (Baeyer, B. 19, 428).— S. Brom- 
ine-vapour forms 0jS2Br,02(G02Et).2 [167®] and 
afterwards 0„Br20,(C0^t)3 (Hermann, B, 19, 
2284; BOniger, B, 21, 1768).— 8. Dry 
add gas passed into its solution in absolute 
c4her oxidises it to di-oxy-quinone dioarboiylio 
ethir (Hantzsch a. Loewy, B, 19, 2^); an inter- 
mediate orystalline powder 0|.H^NO„ or 
CLH^a. [148® 1 giving a violet oolour with al- 
kfli/peing tot formed (Loewy, B. 19, 2^8). 

aydrate of the ether Oi^HigO, i,e. 


m 

Fo^ed, together with the ether, by the action 
diliydride (suooinyl-suocinie 
ether) (Hantzsch a. Zeckendorf, B. 20, 2800). 
Yellow needles.* On boiling with alcohol it 
changes to the ether CfjH^O. [433°]. Hydroxyl- 
amine redsices it to 0,2H„Oa[128®]. 

derivative of the ether 
[154°]. Got by the action 
on-the ether or on CA(ONa),(C02Et), 
(Wedel, A. 219, 81 ; Nef, A 258, ad6)! M^o- 
clinio c^rstals. liot attacked by Br. Its alco- 
holic solution is not fluorescent. • • 

^erimitive of ihe ether^ 
^«®2(C®^)2(CO.^Et)2. [171°]. Ma^ frqm* the 

^her, waOIIAq, and BzGl. Colourless needles 
(from alcohol). Not attacked by Br m OHOft 
Cone. H^SO^sets H ee C.H,(OH),(C02Et),. Zinc- 
dust and cone. HClAq form three isomeric di- 
o?o neo® CA(OBz),(CO.Et), melting at 166», 
85°-95°,andl00°-110°. m 

Di-methyl derivative 
O.H,(OMe)a(CO.H),. [26'^°]. Formed^y sapoii 
fication of CA(OMe).,(CO,Et),,(i;. Ml/m) with, 
alccftoho poteeh (Nef, A, 258, 298). , Colourless 
©eedles. Its aqueous solution shows bluish- 
violet fluore8cencea-(NHJ^" : sol. wf^er. No^* 
fluorescent. • 

Di-methyl derivative of the *etkyl 
ether CgH2(OMe)2(CO,Et)y [lCI-6°]. Made 
from C,n2(ONa),(C02Et)j and Mel %hl06^ (Nef, 
A, 258, 297). Colourless tables. Its solutions 
show bltish-violet fluorescence. Not reduced 
by zinc -dust and HO Ac. 

Di-hemyl derdvative of the ethyl 
her C«H2(OCH^h);(COjEt)4. [96*6®]. Mono- 
clinic needles (from alcohol), iasol. L(]p3A^ 

. Oxy-amide C.H.,(OH),(CO.Np,OH)* 
Formed by the action of hydroxylamine on the 
fiber (Jeaureuaud, B, 22, 1278). Prisms (conJ 
taining 2aq), sol. water and alcohol. 

Dioxyterepflthalio acid dihydride OgHgO^ 
Succinyl-sttccinic acid, S. ’016 at 19*6®. Got 
from its ether and the calculated quantity of cold 
NaOHAq. Minute needles, decomposed by heat, 
yielding C^HhO, [78°] and CO^ Fed, colours 
its solution violet (Baeyer a. Noyes, B, 22, 2168). 
-~BaA;2iaq.-(NHJ,A"2a|. » 

Methyl ether Me,A". [132®]. Made by 
the action of sodium on methyl succinate (Ebert, 
A. 229, 60). Got also from hromo-acetoacetio 
ethrr and ammonia ((leuther. A, 244, 204). 
alcohol^nd ethgr. ^ 

Mono-ethyl ether EtHA". [9832 
from the di-ethyl ether and coldr xTaC 


Got 

wuo vtA-ethyl ether and coldi JNaOBLAq 
f I (Herrmann).* Yellowish prisms (frqA ether). Its 
J alcoholic solution shows blucffluorescence. FeC^ 
n gives a violet colom. Decomposed by boiling 
water^nto CO, and G^H^EtO,. 

Di-ethyl ether Et,A" iA. • 

Ct^t.qp<^^';®^>OH.CO,Et or 

qp.Et.CH<®H^.g^^>OH.C^t run. 

SJS.’V 1-41. 8. (ether) 1-6 si 17“* 

Formation,— -1, By the* action of E or Mft OB 
«thyl iuccinate (Fehlsng, A, 49, 186; Herk* 
manni.4* 211, 806 ; Duisberg, 16, 188). — ^2. 
By the action of NaOEt (free fronv idoohol) oo 
succinic ether (Volhaid, B^16*, 1842o*>8. From 
bromo-acetoacetio ether by the aodbn of alo^ 
holic NH, (Duisbero, A. 218, 13») or of NaCSt 
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Wedel, A. 2W, 92).— i. By reducing di-oxy- 
drephthslio ether with zinc and HOlAq (Baeyer, 

19, 428). ^ 

Propertie$.‘-Qteen triolinio oryatala with 
line fluoresoenoeT (from fither), v. si. sol. hot 
rater. Insol. KH^q,' but forms a yoKo^ sola- 
ion in NaOHAq. Its alcoholic solution shows 
line fluorescence. FeCl, gives a^ red colourr 
)eoompo8e4,by excess KOHAq. yielding black 

iroductsoonfaining ‘ succmyl-propionio * 

cid^OJBLsO. and a crystalline acid 
139*="], ^hich fbnns BaA'' 2aq. The^ alkaline 
olu^ion isiirned browfl by oxygen. j)oes not 
eacl jvith phenyl cyanate (Goldschmj^t a. 
|leissler,«B. 23, 258). * 

^ Reactions,--!* Converted by tromine into 
U-oxy-terephthalic ether. Brominqand potefsh 
rield brominated quinones.— 2. Nitrous, add 
!orms a di-nitrosd- derivative C,.jHj4NPa [il4®], 

I wh1ti3 powder, insol. water and alcohol, decom- 
posed by foiling alcohdt with formation of di- 
c^i^-teroplPth(Llio etheit and by boiling water 
with formation of the oxim of pvruvic ether.— 

8. Hydroxylamine in presence of WaQJiAq Vorm 
0.H,(N0H),C02Et, crystallising from alcohol ir. 
plates wKi^h begin to decomfiose at 160° j[Jeau- 
renaui’, B, 22, 1*282). An alcoholic solution of 
phenyl-hydrazine forms the white hydrazo- cora- 
pound^C,H,(NH.NHPh),(COaEt)2 [165°] whence 
bromine pi’oduces the disazo compound 
OArNJPhlrCOJEt), [126°], which on saponifl- 
oation yields the acid CtfH4(Nj^h)o(CO.^);. [over 
260^. The white hydrazo- compound is accom- 
panied by C,H,(NH.NHy.h),(OO.^t), [208°], a 
yell^ isomeride identical with Knorr’s body 
[2062 (Baeyer, B. 24, 2090).— 4. Phenyl hydraz- 
ine ^«nols.) forms in presence of toluene aad 
some glacial acetic acid, the four 
ing compounds C«H^O(N.^Ph)(CO,Et), [16(f1, 
OA(N^Ph),(CO,Et), [206°], [212°]. 

and decomposing above 300° (Knorr 

a. Bfllow, B, 17, 2054). The last body yields a 
di-methyl derivative O^HuMe-^N^Oa and is con- 
verted by nitrous acid into a blue substance 
5. PCI, forms the chlorides of di- 
chlOTO-dihydroterephthalio and dioxytereph- 
thalic acids ^Levy d. Curchod, B, 22, 21^6). 

Salts.— Na^tj0|^B40,2Et0H. Got from 

the ether by ppe, with alcoholic soda (Remsenj 
B, 8, 1409). Red; on drying it changes to 
oolourfessNa5jEt,C,H,0,4Hontzsch a. Herrmann, 
B. Rl, 1766)?-KC,H,0,Et/ Colcrarless.— 
orango.-MgEt,0,H,0,2aqr dark- 

red amorpbpus mass. — BaO, : red pp. 

^htC|*HnO, aq. lb 

Di-acetyl derivative of the ether^i 
are not fluorescent; ** • 


(«)-i){-6enf t/Z dsripliiivs of the ether 

hVo“““' 


[IfliaQ. Ma^insmatt 

OAibor 


CJH4(OOII,Ph),(66,Et)r — 

qnailtity (6 p.o.) from C,BL^6HJPh);((CO«Et)t 
by reducing with Zn and HOI (N^, A, 268, 801). 
Cc^ourfess needles. May be sublimed. 

{0)-BMengyl derivative of the ether 
0ja,(0CHePh),(00,Et)a. [148*6°]. Blade, to- 
gether with a (7) -isomeride [140*5°], by the s^ 
tion ol<ft^nzyl chloride on 0,H4(ONa),(CO^t)| 
at 100^ Less solsalcoholthan the (7)“»omorido. 
H2SO4 converts it into a cryitalline polymeride 
[272°]. Hydroxylamine and phenyl-hydrazine 

have no action. •' , ^ . 

* Bi-ethyl derivative 0,H4(OBI),(C^i|H)a. 
[126*5°]. Got, with EStBr, by heating bromo- 
etnyl-acetoacetfo ether at 100° (Wedel, A, 219, 
104). Ti^etric ootahedra f a:6;c * *246:1; *641. 
Sol. water irfd alcohol, forming acid solutions, 
coloured red by FeCl,. — (NH,)^^. — 2aq. — 
KA"aq. — BaA" 2aq.— CaA"aq.— MgA" 2iaq.— 
ZnA"2iaq.-MnA'' 4aq.— PbA".-EtA". 

I Bi-oxy-terephth#ilio acid tetrahyoride 

a.H,.o. ca(oh),(cojhL [isn ^ 

Lby the action of hydroxylanfme onedioxytere- 
^phthalic ether (Jeaur§naud, B, 22, 1279). Prisms, • 
b1. cold water, v. e. sol. alcohol and ether. 
FcCl, gives a brown colour.— (NH4)^": needles. 
— BaA" ; white powder. — Ag^" 2aq ; needles. 

• Ethyl ether Et^". [128°]. .Madeby the 
action of hydrS'xylaraine on the hydmte of di- 
•oxyterephthalic ether [112^] (Hantzscll a. j^eok- 
endorf, B, 20, 2801). Yellow crystalline body. 

Di-oxy-terephthalio acid ■hexahydride 
C,H,(OH),(CO,H).^ Di-oxy-hexainethylem di- 
carboxylic acid. The salt BdA"8^aq is got by 
saponifying the nitrile with baryta-water (Baeyer 
a. Noyes, B. 22, 2177). Thick prisms or needles, 
▼. si. sol. water. , * 

J/tfrtZe 0,H,pO,(CN),. [180°]. Made from 
quinone tetrahydride (diketohexamethylene) and 
HCy. Colourless, v. sol. hot water and alcohol. 

c-Di-ozy-terephthalio acid 
C,H,(OH),(CO,H), [1:2:3:4]. [290°]. Fomed 

from sodium pyfocatechin and CO, (Schmitt a. 
Hahle, J, jpr. [2] 44, 1). Thin needles (containing 
aq) forming solutions with deep-blue fluorescence. 
FeCl, gives a blue ool9ur. — Na3A"2aq; fluor- 
escent prisms. - Pb,C,H,0,.— AggA". ^ 

Methyl ether Me^^., [146°]. Needles. 
Ethyl ether Et,A".' [90°]. Tables. 
Tetra-ozy-terephthalio acid C,H,0, 4.0. 
C.(0H)4(C0^,. Ethyl ether Et^"- ^78°]. 
Formed by passfhg SO.^ into a feebly-alkaline solu- 
tion of di-oxy-quinone dicarboxylic ether (Loc¥ry, 
B. 1&, 2388). , Golden plates (from^chloroform), 
v. si. sol. water, alcohol, and ether. ® In presence 
of NaOHAq it is oxidised by air to di-oxy-quinone 
dicarboxylic ether (BOniger, 22, 1284). Phenyl 
cyanate (4 mols.) and soifle chloroform at 1V0° 
yield 0.(O.CO.NHPh)4(CO,Et), [260^, an orange 
^^wdec, insol. most solvents (Goldschmidt a. 
!<MeiBsler, B. 23, 266). .A^9^^rtds the^tra- 


solutions are not fluorescent; , 

Di-heneoyl dtrivative of the 
fLW EtL- nfl6*%. Formed from 'uiwod*®*, mwi, 

^ioH4SoStX«iiflBzS(Nef,.1.268.8M). acetyl derivative 0.(OAoUOO,Bt^ 

Fot^alao, to«*he» with two isomeri^eatlSST j oolonvleeB oryetalline pwder a. 

and ri09'6^. by tedbdng the di-benzoyl denva- Zeokendort, B. 80, Hyitoiylam^ • 

tf?ara,v-t.rephtm^ «*her with zinc a.^ ! 0 0.(O.N^Ofl).(OO.Bt). [17OT. 

-OlAq ThatlirM U<HlieiJd& may be 

dbtyiAv.limmln. The three spoi^ng salt 0,0,(0.NtH4Ph),(00^t}t^ [BM j 

* Biferei^ - 7^t-<«nu«aA.fawOTrwf! 
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ind Di.isoBUTyL^iNA0ONa. 

BI-OXY-TETKADECOICACIDn TT 

ffib °} o“^“‘ion of oil'of millet by 

KMnO, (KdBsner. ilr. Ph. [3] 26, 1081).* Inaol. 
^*’^*^*<i* and ether. • • 

metK^l •>? heating 

methyl-aceto^etic ether with bromine and a 
little water, 18 identical with Mbsa^«uo aoid 

l?24*’‘iOM ® : W“WeD. 

< Ooifcofl, J- B. fe87, 605). 

o-oxy-thiknyl-aoetic acid 

hy te. 

auoipg afiienyl-glyoxyho • acid with sodiuta- 
amalgam (Ernst, B. 1«, 32%Q). Needles (from 
^nzene), V. sol. water, alcoliol, and etffer. 
Yields thiophenio* aldehyde on bdlling with 
MnO*. Reduced by HI and P to*thienyl -acetic 
aoid.~BaA',a*aq.— CaA',»aq ; y. boI. water.— 
Agyi": white pp. 

o-OXY-THIOgBENZOIC ACID C,H SO. t.c. 
0^4(OH).CO.SH. Made •from o-o.xy- benzoyl 
chloride and K^mCarius, A. 129, 11). Brownish, 
yellow auiorphcffi mass, insol. water.— BaA^ , 
Methyl derivativ%of the ethyl ethef 
0„H^(OMe).CO.SEt. (198° at 80 mm.). •Made 
from C,H,(0Me).C0.6Ph and NftSEt in ether 
(Seifert, J.pr. [2] 31, 475). Oil, smelling like 
mercaptan* 

o-Oy-thiobenzmo aoid 0jH^(OH).CS.OH. 
An^ide 0,H,(OHfCS.NHa. [118^]- Made bj 
fusing salicylamide with PjjSs (Spilker, B. 22, 
2767). ^lourles^ needles, v. sol. alcohol. FeCl, 
colours its aqueous solution violet. Slowly con 
verted into CjHi\OH).CO.NH2 by boiling water. 
Di-oxy-dithio-bcnzoic aoid C«H,(OH).,.CS.,H. 
Made by heating resorcin with potassium 
xanThate ay.00° (Lippmann, M, 10, 618). Yellow 
needles (containing aq). Melts at 131° when 
hydrated, but decomposes at 124° when anhy- 
drous. Potash-fusion yields (4,2,l)-di-oxy- 
benzoic acid. • 

Tri-oxy-di-tbio-benzoio acid 
0A(0H),.CS2H [4:3:2:!]. ^154°]. Made by 

heating pyrogallol with potassium xantliate and 
alcohol (L.). Yellow crystals (containing aq), 
V. sol. alcohol and ethy. Yields c<tri-oxy-benzoia 
acidirhen fused with potash. 

OXY-THIONAEHTHENE C.H,SO U. 

°=<8?:O^CHicH- hy heat- 

ing thiophenio aldehyde with sodium succinate 
and AOjO ai 135° (Biedermann, B, 19, 1618). 
Needles (by sublimation), si. sol. water, v. sol. 
NaOHAq. ^ Gives tlm indopl^nine rlhotion. 
Chloroform and KOHAq give a bluish-green 
colour oif warming. • 

OXY-THYMOqUINONE 0,„H„0, t.Jt 
C;HMe{0,H,)(0H)0?[l:4:6:2;6]. [165°]. 

Formation*—!, By* the oxidising action of 
FoOlt on di-amido-thymol (Carstanjen, iT. pr. p^] 
15, 899 ; Ladenburga. Engelbrecht, B, 10, 121Q). 

A ji — !-_• — i- o-thymoquinonein KOHAq 


ujen, /.”pr. [2] 3, 57).— 3. By the action 

of H,S04 or HOlAq on meth^amidothymo- 
quinone (Zinoke, B, 14, 97) or dimethylamido- 
' aiimoquiiione (Sohuls, B. 16, 898). 

A«Jpfl4lM.^Yellow needles, aol. Iloohol, 
fkhir, and hot irater. Forms a ridaitvod aola- 
^Mqb bk alkalis. May be tublimed. . * 

Btl at 100* f^ima 0, A,EtO, 


Needles.* 

n 


wWoh BubUmes in golden plaleA-*. JmHat bt 

a ^8h-violet tolntion in NH,Aq.— 8. p.r<^ 

A'® “>™»pondingp-tolnide 1283% 
(8i -Ozy-thymoguinone 

C.H.Me{C,H,)(0H)0,[l:4:3:2:6]. [183®]. Ifada 
Urom di»nitro-carvaorol by reduction and gnb- 
withJPeCI, (Maaaara, B.i8, 
•S . ‘aWes^arolBtile with 

steam.f Na^COa^ foftns a violet solution. 

roY 0,Me(C,H,UOH).0^ 

[213 ]. #Formed by Igiiling chloro-oxy-thymo- 
quinone with KOHAq (B. a. L.) aflil by MdlinS 
^m^hylamido-thymoquinone with alcc»iol and 
rH.,SO, or Kgn (Zincke, B. 14, 96). Bed needios 
^ prisms, forming a violet solution in alkalis, 
rnonylcne^henyl-o diamine, in presence of alco- 
nol ^nd HO Ac, forms oxytjiymophenindulone 

®«»^<<^NPh^^«^®(^»J^7)(OH)0 as ruby-JBd crys- 
tals [175°] (Kehrmaiin a. Messinger,®. 24. 6901. 
BaA'aq.— PbA":*grecn pp. • ® 

/Di-aee^yl derivative. 

, Di.bensoyl derivative. [l6a j. 

-Rc/orenco.— C|^LonO-OXY-THYMOQDINONB. f 

DI-OXY-DITHYMYL-ETHANE U. 

CHa.CH(C,jH| oOH)^,. [185'^]. Formed* by ^re- 
ducing CCl3.CH(C,oH,20H).2 withszinc-dust and 
alcohol (Jager, C. J. 31, 262) and a]^ padding 
a mixture of chloroform and Snui]| to a cooled 
mixturiaof paraldehyde and thymol (Steiner, B. 
11, 287). ElUorescent plates (from alcohol). 
Di-acetyl derivative. [100°]. Ntiedles. 
Di-hemoyl derivative. [19i°]. Needles. 
Die thy I ether C.,.JL„EtA. r72°> 
DI-OXY-DI-THYMYL-ETH^ENi *; 
m2:C(C,oH,2.0H).2. [171°]. Formed, •together 
tyrith the preceding body, by boiling the compound 
CCl2.CH(C, pH, 2.011)2 with zinc-dust and alcohol 
(Jtiger, C. c7.*31, 263). Needles (from HOAo). 
KjFeCy, oxidises it, in alcoholic solution, to 
C.mH..,, 0, [215°], crystallising in green needles. 
Alkaline KsFeCy* forms OaH^pO, [216°], which 
forms dark-red crystals. 

DI-OXY-DI-THYMYL SULPHIDE 
(OioHj 2.0H).2S. [152^]. PormeAfrom thymol 
and SCI2 (Tassinari, Q. 17, *92), ^ 
OXY-TOLUAMIDOXIM 

[8:6:1] C«H3Me(OH).C(NOH).:5H- [124°]. 
Formed from the thioamide in alcohol by treat- 
ment with hydroxy Ibmine hydrochlonde and 
NaQH!lq (GoMbeck, B. 24,*3662). Y^lowish 
plates (from benzene), v. sol. ■MUt water. 
Coloured cherry- red^by PeCl,.— B'HCl. [216°]. 
Acetyl derivative. ePlatelb (from bens- 

ene) gives C,Hp(OHJ.C^^^^^OMe [45°] on heat- 
ing water in a sealed tuba. 

, Bemo^l derivative 
aH,(QH).C(NOBz).NH,.. [182°]. Plates, sL loL 
alcohol. Coloured green by FeCl,Jn aoetoqp. 
Di-hmzoil derivative. H43°]. 
b-Ozy-toluamidozim * 

[h:2:l]OJl2Me(OH).C(NOe).NH, [126-8*]. 
Formed trom the mtrile and hydrozylamine 
(Pasohen, B. 24,*^70). Tables, v. soL aleohol 
and Eot water. Yields a dib&izgyl darlvative 

CUH,Me(OBz).a(NQBz)JI]^[l64^],wh^ 

forms 
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OXT-XOIVSirS V . Obbboi. and 

A&OOHOli. ^ ^ . 

Bl-ozy-toluene . w i 

C^,Me(OH),[l;2:4]. Cresorctn,^ IdO^ctn. Mol. 
wtl24. [1040]. (0.2690)4 Formedfromimido. 
p-oresoland from amido-o-cresol 
diazo- reaction (Knecht, -4. 216, 92 ; B. 16»,298; 
Wallaoh, B. 16, 2835). Formed also by potashy j 

Mid B.”i 9!^^36) \nd feom bromo-p- 

cresoi (Vogt a. Hennin^ar, /?. B. 94| 660). 
Sphericftl cryatjaiine groups, y. boJ.. w^r, alco- 
hol, and ether, ri. sol. berpsene and V^o^* FeOl, 
^oloifrs its l&lutions blue. NH, with da^ air 
turns if brown, green, and finally blue. BRjach; 
iiK-powddt gives a yellow dolour. <^Its solution 
in NaOHAq is turned brown by air. On heativg 
with chloroform and NaOHAq it giv#j a rose-red 
colour. On heating with phthalio anhydride it 
forms Jhe phthalein which is a brick- 

red ponder, exhibits ^een 
kaline sol#.ion, and yields CgaHnACjOj [-60 ]. 
Unlike res^rcffn, cresorcTn gives no colour when 
Ihe product got by heating witlj. 11^804 tjnd 
nitro-benzehe is dUuted Blk^^me. ^ 

jDi-acefp2deriuatiiieOA(OAc)r[o.l60p. 

Di-ozy-tsluene CaH,Me(OH), [1:2:6]. [63 - 

66®1. Made by the diazo- reaction from amido- 
cr^l [124^-^128^] (Ullmann, B. 17, 1960). 
Needleib v. spl. water and alcohol. Coloured red 
by bleachin?powder. With phthalio anhydride 
it gives a compound analogous to fluq^rescein. 
Reduces cold ammoniacal AgNO,. 

teiw)rcln C,H.(OH).,. [SV^]. (26q'>). Made 
by potash-fusion from tofaene (7)-di8ulphomo 
acidttenhofer, .1^164, 131). Needles (contain- 
ing a<ri. Sol. water, alcohol, and ether. Tast^ 
tweet. TFeCl, gives a brownish -green colour 
IMuces cold ammoniacal AgNO,. e# 

Other di-oxy-toluenes are desonbed as Ht- 

DBOTOLUQUINONE, ISOHYDROTOLUQrillONB, OrCIK, 

and Mbthyl-pyrocatechin. 

w-OXY-TOLOElTE PH08PHIRI0 ACID 
CJI.OH(OH)J(OH)r [90°]. Fo^, together 
Wl3r(0k..CH(0H))jP0.0H [166T by heating 

benaoie^dehyde with hypophoaphorous aoid 

(ViUe, O. B. 107, 669 : 110. 848). Plates. dMom- 
DOflinff at 140^th f ofmation of benzoic aldehyde. 

Sdu^ AgNO,.-Ba(HA'%^Q : smaU 

Acetyl derivative OHPb(OA^.PjOH)j. 
■-OX^TOITIAHB PH08PH0SI0 ACID 
0A.0S(0H).P0(0H)r *[178% “a^. 

bauoso acid by ffaoceseiTe treafinent wm -PCI, 
Midwt«P(Foaeek,Jlf.7,84). Hard <OTBte(irom 
bMutene anctHOAo). — BaA". — ®aWA )*. 
^^.TOWEHE. SULPHOHld AfflB o. 
Cbssol solPHomc acid. ^ ^ 

OXY - 0 - TOLDIO AOID 

diazo- reaction from •.mido-o-tolmc acid [lyi,.Ji 
and by potash-fusion from sotpho-o-toluio acid 

(jMoi»n,Bfl6, 1963; 17, 163). 

Mid water, al<Jl)hol, and ether, si. sol. chlyoffinn. 
Volatile with steam. I 

M$thyl derivative C,^e(OMe).CO,H. I 

" NeedleSpSl. sol. ooldfater.— OaA,2^.1 

yy.o-tolg£raeid 0,H,Me(0Hl.C0^p:4:13. 
o-toW-^omotioa.— 1. By 

fielding afflehyde (Tiemann a. Sol^ 
and from the correspondimr 


0«HJde(S0,NHy .COgH (Jloobsen, B. 14, 40).— 

S. By heating m-oresol with ^1, and alooh<die 
SaOH (Schall, B. 12, 819].-S. From a^o-0- 
toluic aoid [c. 166®] by the diazo- reaction (Jacob- 
sen, B.'17, 164). . . x i 

^Prqpert&ea.— Needles (containmg Jaq), y. sol 
hot water, alcohol, and ether, insol. cold chloro- 
form. Not coloured by FeCl,. Yields m-cresol 
on distilbdion.— CaV, 2aq : crystals, v. sol. water. 

Me^yl derivative 0,H,Me(0Me).CI0,H. 
[176°]. Needles (from water)«. 

Oxy-o-tol^io add GgH,Me(dH).00|H[2:6:l]. 
ri72°l. Formed by potash-fusion from the cor- 
rAponding 0,H,Me(S0aNHJC0.^, 
from amido-o-tolufc acid [196°] by the diazo- 
reaction (Jacobibn, B. 14,41 ; 17, 163). Prisms, 
sol. alcohot, eUier, and hot water, y. si. sol. cUoro 
form. Volatile with steam. FeCl, givw a brown 
pp. The Cn salt forms blnish-green plates. 

Oxy-o-toluio aoid C,H3Me(0H).00,H[2:6:^. 
[168°]. S. -143 at 26°. Foiled by potash- 
fusion from bromo-b- toluic acid (Jacobsen, B. 
fte. 1962). Long needles, v. Bq^hot 
hoi, and ether. Volatile with steam, ^t 2(W it 
Wds^-cresol. FeCl, gives a bluish-violet colour. 

Oxy-w-toluio acid CuH,Me(0H).C0.3H[3:2:l]. 
BamosaXicylui acid. (fiyCreaotiv acid. [164 ]. 

formation.— 1. By the action of C(^ on 

Bodium-o-cre8ol<Engelhardt a. Latsohinofl, 

1869, 623; KekuU, B. 7, 1^06; Ihle, A wJ2] 
14. 466).— 2. By heating o-cresol with CCl4*tod 
NaOH at 100° (Schall, B. 12, 816).-- 3. By 
means of potash-fusion from the oorrespon^ng 
OAMe(SO,NH,)CO,H (Jacobs^, B. 11, 902).— 

4. From c-amido-toluic acid (Jacobsen, o. 14, 

Properties, — Long needles, si. sol. cold 
V. sol. chloroform. Volatile with stfeam. FeCl, 
gives a violet colour. Poisonous (Dunstan a, 
Black, Ph. [8] 21, 429). , 

Methyl derivative 6,H,(0Me).00,H. 
[81°]. Feathery needles. 

Methyl etj^r MeA'. (236 ). S.G. H 
1*1444 (Pinner, K’ 23, 2938). 

^ Ethyl ether EtM. (248^. S.G.|| 1-1020 
With benzamidine it forms OaH„N,0 ™tal 
Using in yellowish needles, insol. ftoioj an< 
alkalis (Pinner, B. 23, 2939). 

NiUle 0,H40H).CN. '[88*6°]. (M Iron 
its acetyl derivative, which is formed by the 
action of Ac,0 on the oxim of c-toluio aldehyde 
(Pasohen, B. 24, 3669). Tables, v. sol. alcohol. 
Oxy-wi-tolnio add 0,H,Me(0H)00JH (3:4:1]. 

[173°]^ Tff >1.'^ i T3w nrkfaaln.fnamtl from 

the 

462; Maiion, Am. 4, 186), frop brom^toldo 
aoid and from ohloro-w-toWcacid [210°] (Jz^ 
ten, B. 14, 2861; 18.n761).-a. By 
..oresolcwitii OCl, and NaOH ; the y!^ 

48 p.o. (SflhaU, B. 18, 816).— 8. By ^ d»aio- 
reaction from amido-wi-toluio acid (RemsOT it 
Kuhara, Am. 8, 488).— 4. By oiidatm 
corresponding aldehyde (Tiemann a. Scbotten, 
B 11 777)e 

iVoper^.— Long needles .(containing |a^, 
lol. hdl water, aloofioi, and 
ohlorofoim* Gives no colour with FeOL 
oAreeol^W boated with HOlAt at uS*. OitW 
a nitro- oompqjj^nd [86°3* 




qjCY-TOLUIQ Aom 
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0aUi. — OaA'.fljpiq: minute needles.— 
BaiL'.8aq«— OoAtlfaq: blue flooculentpp. 

Methyl denivative 0AMe(0M6).C0.^ 
Iiinute needles. Got by saponilying 
C«H,Me(OMe).CO^e [67®] (Sohall). Tb^ amide 
C«H,Me(01de).C0NH, [144®] is prepared fsom 
O^iMe OMe) [1:2], 0100NH.^and iJfofi/Gatter. 
mann, i. 244, 64). 

Ethyl derivative GAMe(OEt).CO,H. |e 
[199®]. Obtained by saponification oiN^ amide 
C,H,Me(OEt).OONH, [167°] J91iich is Jot from 
C.H,Mo(OEt) jrtfd OlOONH, (G.).— CaA',2aq 
(Brown, Am, 4, 


s-Oxy^-toliiio aeid 
OAMe(OHJ.OO^ [3:6:1].* [208®]. Fornifed 

from m-tolnlo acid b/sulpbonation followed by 
potash-fusion, the resulting aBid being freed 
from its isomeridi by steam distyiauon (Jacob- 
sen, B, 14, 2857). Formed also by the action 
of baryta-water on 0,2H|s0g [00®], which is ob- 
tained from acetyl-pyruvic ether and NaOHAq 
(Olaisen, B. 22,6271). Needles or prisms, v. sol. 
hot water, not volatile with steam.— CaA'3 2aq: 
prisms.— SrA^yy^ • 

Mefdyl ether MeA^ [93®]. Needles. ^ 
Oxy-9»-toluio acid o 

GgH,Me(0H).G02H [3:6:1]. p-H(mosalicytie*a>cid, 
{a)-Oreo8oiic acid. [161®]. • 

FonnaU(m.—l. By passing CO^ overp-cresol 
in which Sbdium has been dissolved (Engelhardt 
a. Latfvshinoff, ^.^ISCO, 622, 712; Kolbe a. 
Lattemann, A, 115, 203 ; Ihle, J.pr. [2] 14, 45.^. 
2. By heating n-cresol with GCI4 and NaOH 
(Sohall, B. 12, 8I6I. -3. By potash-fusion from 
chloro-w-xylene sulphonio acid (Voigt, Z. [2] 6, 
577 ; B. 2, 284)* from w-xylene sulphonic acid 
(E. a. L.), from (l,3,4)-xylenol or its (/§) -sulphonic 
aoi^i from bromo-m-toluic acid, and from sulpho- 
m-toluio a«id (Jacobsen, B. 11, 374 ; 14, 2352 ; 
Staedel a. Holz, B. 18, 2919).— 4. By oxidation 
of the corresponding aldehyde (Tiemann a. 
Sohotten, B. *11, 778).— 6. From amido-toluic 
acid [172®] the diazo- reaction (Panaotovic, 
J.pr. [2] 33,64). 

Properties.— Golourless •trimetric prisms 
(from water), sl.gSol. water, v. sol. alcohol, ether, 
and chloroform. Volatile with steam. Its 
aqueous solution isa turned violet by FeGlg. 
Oon#. HGlAq at 180® yields p-cresol POGl„ 
forming various dAvdration-productB (Sohifi, A. 
246, 43). Distillation with Ao^O yields GigHi^O, 
[148®] (Kostanecki, B. 18, 1988). 

Salt— BaA'.^2aq: leaflets. 

Methyl^ ether MeA'. (242°). S.G. |f 
M488. Liquid (Pinner, B.23, 2938). « 
mhyh ether £tA'. (261°). S.G. 

1*1087. • Bedbts with benzamidine, formiik 
C«|H„N.0 crystallising in yellowish needles (P!). 
, ImU» O.H|Me(OH).CONH,. Got 

from the acid by tlejy;ment with POCl, at 60® 
followed by al<molio NH, at 160® (Schiff, Q. 
17, 659; A. 245, 48), and from the 8ther |fld 
NH« (Goldbeok, B. 24, 8669). Needles (from 
ei^ol). PA forms G,H,(OH).GS.NH, [127®]. 

ilA(OH).OONHl>lv W. Plates. 

OAC^Hl.GN. V. sol. alcohol. Its 
acetyl derivatiy [67^ is got by the action oi 
kcJj on the ozun of tolnio aldehyde. . 

^Uetiiyl derivative Ofl^Ue{Oy&).OOfiB 
no®] (L.); [67^ (Schall, B. 22, 749). I^png 
o^ef.-AgA' 


Amide of the methyl derivative 

0,H,Me(OMe).GONHr p68®]. Made f^om 
OjH4Me(OMe) and OlGONlLin presence of AlOl, 
(Gattermann, A. 244, 66). Needles (from hot Aq). 

Nitrile of the methyl derivative 

GgB*3Me(OMe).GN. <270® unoor.). Made by 
warmm^diazotised amido>p-oresoi with OnOyt 
(Limpach, B. 22, 851). Oil. 

Amide of the ethyl derivative 

G.H,Me(OEt).GONH,. •[162®]. Made from 
GgH4Me(OEt)»GlCONH„ and Aiai*(G.). Silky 
ncedlel (from diliate alcohol). v 

Oxy^-toluio acid G,H, Me(OH). 00^ [4:2:1]. 
{y)-Cremtic acid. mSomosalicylu^^md. JIT!^ 
cor.^ Formation.— 1. By passing uO, iijEb m- 
|•crcsol in which sodium has been &so1vm (E. a. 
L. ; Biederntann a. Pike, B. 6, 823).— 2. By oxidh- 
Mon of thecorrcsponding aldehyde (Tiemann a. 
Schotten, B. 11, 777).— 3. By heating m-cresol 
wittf GCI4 and NaOHAq (ScVall, B. 12, 816).— 
8. By potash-fusion from p-xylenol (J?aobsen, 
B. 11, 670). . 

Properties. — ^Needleg (from wpt^) or mono- 
clinic prisms (from* alcohol), n^. sol. hot water, 
v.^ol. alcolsol and chloroform. Yolatile with 
steam. FeCl, gives a red colour. HGlAq a| 
170° yields m-cresol. ^ 

Salt 8.— CaA'2 3aq. - BaA', 3aq ‘.•prisms. 
Methyl ether VieM. (243°). S.G. §1-1695 
(Pinner, B. 28, 2938). • 

Ethyl ether P^ih!. (264°). J*a-0978. 

Gonverted by benzamidine into OjaHi,NgO orys* 
tallisit% in needles [235®]. 

Methyl derivative OgHsMe(OMe).OOsH. 
[104°]. Leaflets, sol. hot water (Schalh. • 
Ethyl derivative GgHjMefOEtj.OOA 
[109®]. Got by oxidising th# ethyl ^riv^ve of 
i thymol (Patemo, J. 1879, 619). . • 

Oxy-p-toluio acid GttH,Me(OH).GO^ [4:8:1]. 
C207° cor.]. • 

Formation. — 1. By potash-fusion from sul- 
pho-p-toluic doidor its mono-amide (Flesh, B. 6, 
481 ; Bemsen a. Hall, Am. 2, 64 ; Weinreioh, B. 
20, 981), and from ohloro- or bromo- p-toluio 
acid (Gerichten, B. 11, 868). — 2. From nitro- 
toluio acid [190°] by reduction, followed by the 
diazo- reaction (Fittica, B. 7, 927). 

Pyopsrfies.— Needles ; ,^1. hoffwater, alcohol, 
and ether, insol. chloroiorm. Volatile with 
steam. Not coloured by FeGlg. Gives o-cresol 
on distillation with lime. » 

Salt s. — GaA'j 4aa . — PbA', 2aq: ne^es. 
Ethyl ether [753. Prisms. 

•methyl aerivative 
[166^. Needles (by sublimation).— SaA',4ai 
M-Oxy-8-toluio , acid G£[2((^).G«H4.00A 
[118®]. Made by dissolvinf phthaBde in boiling 
NaOHAq (Hessert^. 10, 1446; 11, 287). Powder, 
V. sA fol. cold water, v. sol. alcohol and ether. 
Ghanges on fusjpn, and on boiling with water, 
into its anhydrido.-^BaA'j.— AgA' : ootahedrft. 


•nto i , 

• Anhydride v.PurSkLnm. 

w-Oxy-p-toltSo acid GH 2 ( 0 &). 0 gH 4 ^.GD«H« 
•Os^/methyi-h^nMoie add. [181^ Formed, to* 
^etheawith terephthalicaoid andU|)B[4(GH«.QH)|. 
by boiling terephthalio Aldehyde mth NwfiAq 
(La^^ aT 281, ^78).* Formed also hy bmUng 
CHaPr.OAi-OO A with boryt%-water (Kelral6 a. 
Dittmar, A. 162, 842). Plates ormeedles, v. soL 
water and ether. Not r^dehed eg lesintfied by 
H. 4 S 04 .-AgA'. 



7ar ^ ^ oxy-tqlwc ACi^, 

Di-osy-o-tolnic Mid CAUe(6H)^,H 
[2:5:8:1]. CrBsors^lUtacii, M6Lw.l68. i;445Jj. 

8. *86 at 0^ Fonned by fating di-Bnlpho-o*tolaio 
acid with potaah (Jaoobten, B. If, 1960). Long 
needles, ▼. sol. alcohol and boiling water. FeCt, 
gives a brownish-biaok ooldor. Bednces alkaaine 
Ag and On solutions. 06n6. H^SO^ givesfi bpght- 
red oolonr on heating. — KH4A' 2aq : prigms. 



Ck}no6nt^o needfos. Sublimable. V. sol.^lcohol, 
etheritand oUoroform, sl.liol. water, nearly insol. 
benzefiCr Gives a blue colouratioil with Fe£5l 


^Salts^— NH4A' 
re^lily soluble needles. — BoA', : sn&ll needles. 
— PbA'j ; white pp.— CuA', : yellow jowder. ” 
Methyl ether 'HL qM \ [92°]; small oojpur- 
less trimotrio crystals, a:&:c« *5285: 1:0*7334. 
Gives dPbluish-grcen colour with FeCl,. 

Ethyl ither EtA' : P77°] ; small needles. 
^i-oxy.F*-1»lmo acft p,H,Mc(OH)j.CO,H 
[l:2:4:3or5]. CTtsorcin carboxylic ^id. [208°]. 
Made by hoifing c resorcin (di-oxy-tolhene) (Ipt.) 
«wHh NaHCO;, (4 pts.) and wat^r (8 pts.) (Kosta- ' 
necki, B. 18k,B 203). Prisms (containing aq)„y. e. 
tol.^watl»r,— KA' 2aq : prisms, v. sol. water. 

Di - oxy -^i^toluic acid OaH..Me(OH)2COiI 
[4:5:3:]i§i rij[6°1. Formed by heating disulpho- 
^toluio aoidwth KOH (Weinreich, B, 20, 981). 
Keedles, v. sol. water, alcohol, and ether* 

Di . oxy - toluio acid O.H.Me{OH),.C02H. 
Hydi%toltiq%inone carboxyl^ acid. [•206°-210’]. 
8. *07 at 8°. Formed by*heatiug hydrotolu- 
quindtts with KHO^)^ and cono. K,80,,Aq at 160° 
(Brunne^ M, 2, 458). Trimetric plates (from 
alcohol) or indistinct crystals (containing | aq)* 
(Irom water), m. sol. hot water and alcohol* f| 
FeCl, gives a blue colour. Eeduces anunoniacal 
AgKO, in the cold. Yields hydrolbluqainone on 
fasing. Cono. HjSO, at 160° yields tetra-oxy- 
di^methyl-anthraquinone, a dark-red powder. — 
CaA', 2aq. — BaA'., 2aq. — PbA'2 2aq : crystalline. 
Ethyl ether EtA'. [93°]. Needles. 

Di- oxy •«. toluio acid C,H2Me(0H).C02lI. 
Orsellic Cbcia.e OrselUnie acid, OrscUesiaacid, 
im% S. (ether) 22 at 20°. Formed by boil- 
ing^lecanoric acid or erythrin with lime water, 
Baryta-water, or UaOHAq (Stenhouse, P.M. [3] 
82, 800 1 IV. 12, 263 ; A. 68, 61 ; Hesse, A, 117, 
812 ; 139, 86). IJj^sms (cmitaini^g aq), v^ e. sol. 
aloohof; water. Splits up on fusion, ot oq 
boiling vntn water, into GO, and orcin. FeCl, 
gives a purpR^ colour. Broigine given tri-bromo- 
orcin. POOL acting on the anhydrous acid at 
90° forms a bide liquid whi(^, when poured into 
water, ppts. a oiue substan^twith 

oopF^ lustre resfmbling indig^. The solutions 
of this *pbo8phorsellio acid ’ in wafer and alcck 
hoi are intensely blue, gnd it is ppd.from aqueoas 
solution by eiHCl, by HcSO^? and by NaOl. 
Pho8phorselli% add forms 0 
OfiEuPbi.PyOM, an anilide 04oH,4(NHPk),P40, 
whiw OJEL 
acetyl derivatiTe 0^ 
mots which gives 
i. 828, 56). f 
Salt.-^ 

^UeihyP ether 


needles. — KA': smalls ParaorseUic adid, [172°]. S.*17in 


lecanorio add or erythrinawith McOH. SiUc/ 
needles (from boiling water). * 

• Ethyl ether EtA'. [182P]. Got in like 
mandbr (Heeren, Sehw, J* 69, 841 ; Liebig, P. 
21, 82 ; ,Kane, Tr. 1840, 237, 270 ; Schunck, A. 
41, 460 ; 61, 72 ; Bochleder a. ,Heldt, A, 48, 6 ; 
Stenhoubf, /. 20, 224 ; Strecker, A. 68, 111 ; 
Hesse, A, 117, 297). May be prepared by re- 


on cblorinaiiq^. 

leoamyl ether 0»H.,A'. ^70°]. Prisms. 
<Di - oxy j. 0 - toluio* acid 0,H2Me((JtI)aQ02H 


228, 



and an 
4 as a dark-violet 
ifACiP 40^ (j^johiff , 


boiling 


prisms. 

‘ Made by 


the cold. Fomild by heating orcin with a solu- 
tion of ammoi^m carbonate, AHCOgtOrNaHCOy 
(Senhofor a. Brunner, M, 1, 236 ; Bistrzycki a. 
Kostanecki, B. 18, 1986), or by heating potassium 
orcin in a current of CO, at 250° (Schwarz, B, 
13, 1643). Needles (containing a%), si. sol. water, 
V. sol. alcohol and 8ther. FoCl, gives a blue 
odlouT. Boiling water deoomim|jss it into CO, 
id orcin. POCl, followed ^y wafbr gives 
,04)5, a chrome^een powder (Sohiff, A. 
9.— KA'.— BaA', 6aq.— Ba4(CBH,04),8aq. — 
CuA'q 4aq. — Ag A' : nearly insol. water. 
Di-oxy-m-toluic acid 

CH;(0H).C.H3(0H).C02H[3:2:1]. [142^. Formed 
reduction of ardehydo-o-o^y-benzoio a^d with 
sodium-amalgam (Boimer, B, 11, 792). Prisms, 
V. sol. water, alcohol, and ether. FeCl| gives s 
violet colour. H .SO4 gives a Ad colour. Boil- 
ing HClAq resinihes it. 

Di-oxy-m-toluic acid *’ 
CH,(OH).OaH3(OH).CO,H[5:2:l]. [above 270°]. 
Formed by reduction of aldehydo-j7-oxy-beqzoio 
acid (R.). White powder, si. sol. rater. Not 
coloured by FeCl, or by H,S04. 

Di-oxy-m-toluio acid 

CH,(OH).OaH3{OH).CO,H[3:6.1]. • Made by re- 
ducingaldehydo-o-oxy-benzoioaoid (B.). Prisms 
(from ether), si. sol. water, m. sol. alcohol and 
ether. FeCI, gives a violet colour. Oxidised by 
KMn04 fo oxy-isophthalic acid^ and by aqueous 
K^Cr^O, to aldebydo-oxy-benzoio acid. 

i^/ercnoc5 .— Di-bromoioxt-toluzo kon> and 
Di-iodo-orbellio acid. «. 

OXT-o-TOLUIC ALDEH7DE C.H,0, i,e. 
OAMe(OH>*CHO[2:4:l]. * [110°]. Prepared, 
together with the (4,2,i)-isomeride, by heating 
m-cresol with chloroform and NaOHAq (Tie- 
mann a. Schotten, B. 11, 778). 45*^1 leadets 
(from ^ater), not volatile with steam. Fe^ 
gives a red oolovr. ^ 

. Phenyl hydraeide 
6.H,Me(OH).CH:N,HPh. [161«] (Palshen, B. 
24,367iy t 

Oxy-m-toluic aldehyd«f 0,H,Me(OH).CH<J 
ra;4;l]. [115°]. Formed, together witn the 

(e.2,l)-ifemeride, by the action of chloroform 
and potash on o-cresol (Tiemann a. Schotten, B. 
11, 772). Long prisms (from water), not volatil^t. 
with steam. jPeCl, gives a bluish -violet ooloBr. 
Yields a nitro- derivative [152°]. 

Acetyl derivative O,H4 (OAo).OHO.[ 40°1. 
(276°). Needles (Staats, B, Ig, 138; Barbier, 
Bl. V£]%d, 62 ; 0. R, 90, 87). * ; ^ 

.Oxy-m-toluic aldehyde 04H,Me(0H).0HG 
C8:2;l]. [17°]. p09°). Formed Mabove(T. a. 0.)* 



OXYTOI^YlrALLYL-JlilO^UitEA. 

Fe01,give8 a bluish 

•olou. Fbr^ a yellow solution in NH,Aq. 

derivative C,„H,A- (207°) (B.). 

Oaim. [99®3 (Pasoben, B, 24, 3608). • 

phenyl hydrazide, [95°], Tablet 

0„H3Me(OII).CaO 
i/pwrii Formed by fti# action 

a. S.). White 


•i. a ?®^^8 gives a green colour. Yields a 
nitro* derivative [141°]. e^ 

deaiiva^tve 0«|E3Me(0AcfcH0. 
[67% Long ne^d^s. Made by the action ol 
AOjO on the ethereal solution of 4;he K salt. 
CombineB with l^HSO,. With Ac„0 it unitcB 
m th* coM, forming OXMe(OAo).CH(OAo)* 
which crystalliscB in prlbuis and docs nnt 
combine with NaHSO,. • • 

O.H,Ma(Ole).CHO. 

(264®). ColonrlesB liquid. 

« 9,®*?^ , O.H.Me(OH).CH:NOH. [105®]. 
Needles (Ooldbeok,B. 24, 3658). 

_Jaldohyae C,H,Me(OH).OHO 


[4:2:1]. [64®]. 
(2,4,ll-isomeri( 
potaan on ih-cresol 


(223°). 


diamine wiA oxalic acid at 160° (Hinsberg, B, 
15,2090; A. 237,348) by reducing nitro-tolyl* 
oxamic acid, and by heating tolylene>diainine 
‘ ”01Aq at 160° (Bladin, B. 18, 

faHA''. -Ag^^c—H^'' HOAo. 


dicyaaide with 
670). Needles.- 
Plate?. 4 

DI-OXC-DITOLTL 

[3:4;1] e,H,Me(OH).CAMe(OH) [1;8;4]. o-XH- 
(^esoL [ft7°] (H.); [1C1°] (G.). Made from 
di amido-ditolyl by the diazo* reaction (Gerber, 
B. 21, 749 ; ^bbs, B. 21#1067). e^eedles, si. 
sol. hot irater, v. sal. alcohol and ether. Yields 
a dUnitro- derivative [273°]. » i 

Di-afetyl derivabiveC^ »H, .^(0 Ac)2. [131°]. , 
Diif benzoyl derivative [185% NeeSes. 

• Dimethyl ethBrC,Jl,,{OEi),. [166°]. j&ade. 
together witli»ditolyl, by the action ol alcohol cm 
di4imido-ditQlyl (Schultz, B. 17, 468). White 
plates, sol. hot alcohol. 

Dt‘propyl ether. [116°}^ Leaflets. 
Di-isoamyl ether. [69°]. 

Tetra-oxy-ditolyl i.e. 

[l:2:6:6]C,H3Me(OH)..(4a,Me 0^),fc:l:2:6].* 

[202° uncor.]. Formed by oxidising hydrotolu* 

'......1 TT/vA_ -Til- . i 


Made, together with the , 

L the action of chloroform and*j ^ 

•41. ^ 7T. a. S.). Crystals, volatile a quiirfue, distalved in HOAo wTth^ MnO., 

with steam. FeCl, gives a-»violet colour. ] a^SO, in the cold (Brunner, M. 10, 174). ' 
toluio aldehvde G H .-a a.. 41.. L. « A 

[ 6 : 

heating orcin with chloroform and potash (Tio- 
mann a. Htikenberg, B. 12, OqO), and also by . 
potash-fq^ion from i^thyl-umh^liforone (Pech- J 
man- a. Welsh, B. 17, 1040). Needles, sol.^ 
alcohol and hot water. FeCl, gives a reddish- 
brown colour. Aniline forms the compound 
CJI.,Me(OH),GH;NPh [126°], crystallising in 
yellow prisms. * 

Di-oxy-m-toluio aldehyde. Methyl deri- 
vative CrtH.^Me(OH)(OMe)CHO [5:2:3:!]. (270°- 


and 


IWIA Bwsam. 1 eul, gives a’.vioiet colour. ] in the cold (Brunner, M. 10, 174). FeOL 

Di-oxy-^tolmo aldehyde C«H,Me(OH)5bflO i oxidises it to the qtinhydrone 03 hH,.. 0,» crystal?®* 
:4:2:1]. (^cyl (Udehyde. [178°].* Formed by lisin^in violet scales [220° uncor.], tnd ^ally 
™,4 ^ I a -_ i . . quinone C,4H,oO^ [163°], orystaUisi^ in 

yellow prisms. • 

Tetra-acetyl derivative 
Oi 4 H|o(OAc) 4. [135°]. Made by heating with 
NaOAo jfhd Ac^b at 160°. Needles. 

Anhydride C,,H,Me,(OH)30. [232°]. Got 
by heating C,2H4Me.i0^Ic)302 with«H01Ad at 
180° (Nietzki, B. 11, 1281). Colourless plates 
(containing aq) (from dilute alfohol). * • 

TV - V - ^ ^Di-methyl ether C,.^,Me3(OMoL(GH)y 

276 ). bornwd by the action of chloroform and j [173°]. Formed by partial methylation. Colour- 

NaOHAq upon creosol (Tiemann a. Koppe, B. j IbBs needles, quickly oxidised in alcoholic solu'^ 
11 QOOftl n;i flrtl :4 - I a: i... _ J- - 


14, 2026). Oil, sol. alcohol. FeCl, colours its 
alcoholic solution green. 

OXY-TOLUiOINE v. AMmo-cassoL. 
OXY-TOLUiiniNOLINE v. Oxy-hethyl- 

QUIKOLINB. • 

DI^XY-TOLUgUlNONE C„HMe(0H)20y 
[177°]. Made by digesting oxy-phenylamido- 
toluquinone anilide with dilute EOHAq (Hagen 
a. ZinAe, B. 16, 1662). Brownish-yellow plates, 
T. sol. most solvents! May be sublimed. 

Tri-oxy-toluquinoiie 0,Me(OH)jO,. Formed 
from tri-amido-orcin by treatment with FeCl„ 
the resulting aniido-diimido-oroin being heated 
with HClAq a#160° (Merz a. Zetter, B. 12, 2014). 
Dark crystals, nearly insol. cold alcohol, fields 
a crystallinq^ri-acetyl derivative* 

Bs/sm^.-~Dz*BBOMo» and Di-oiilobo- oxT-i 

TOLnQUINONB. ^ 

OXY-TOLUairiNOXALINS * 

• pen. Formed by 

oxidation of its dihydride [0. 127°], whicA is gc^jH 
by condensing tolylene-diamine with chlorcT 
aiotio ether (Hinsberg, B. 18, 2870 ; A. 248, 76), 
or hy reducing nitro-tolyl-amido^cetio acid 
(PlOobl, B. 19, 6). Yields a methyl derivative 
pl'l, and an eth^ derivative [67°j. 

liyinOrUe V, UZY-lUSTHTL-gOlNOXALlNS^ 

{aboTo 800°]. Formed by heating tolylene-c 


tion by air. Yields a di-acetyl derivative 
C,2H^(Me(OMe)?OAc)[6:l:2:5]).^, crystallising in 
needles [123°] (Noelting a. Werner, B. 23, 8248). 

Dehydride of the di-methyl ether 
G„H„0< i.e. G,2H4Me2(0Me)202. [158°]. Formed 
by oxidation of the di -methyl other of hydrotolu* 
quinone by chromio acid mixture (Nietzki, A. 


216, ly). Dark-red needl^ (Jfrom^lcohol), 
"^etra- ‘ 


[129°]. 


Teira-methyl cfAcr OnH,o(( 

Di-ethyl ether G„H„(OEt).,(OH)2. [188°]. 
Formed by the action of alcoholic ammonium 
su]])hide on the dehydride (or q^inon^ 
G,,ll„((JEt),0.2, ifhich "ry8talli|fis in green-bladk 
needles [139°], and is made by oxidising 
GgHsMe(OEt).. with chromic acid mixture (Noelt- 
mg, B.23,32d7; /Vi. t3] 4, 806). \mte needles. 

a-OXY-w-TOLYL-ACETIC^ACID i.e. 

[l:3]G,H^Me.CH(0HhC0.2H. m-Methyl-man- 
delic [84°]. Eormed from 9»-toluic alde- 

hyde, EGy, wd 1^1 (BornemidiD, B. 17, 1489). 
Small plates^from benzene), v. sol. water. 

fa-Oxy-p. toVi-iicotio aolfl 
[l:4]0^,Me.CH(mi).COJE. [146% Made hy 
reflu^tion dl p-.olyl-glyoxylio aci^by zinc-dust 
ai^ ammonia (Claus a. Eroseberg, B. 20, 2060). 
Tables (frpm water).->NaA^—- EA' }aq.— OaA'^ 
7— BaA^ . l&q* • e 

mt^kyX ether EtA'. ^7°]. hi^eedlei. 
W.0XTT0LYI-ALLYL-TH10-TJBBA 
[l;2]0,P4(0H^0H).Nq.08.NH^A- 

Formed from o-amido-benzyl aloohm and ai^l 



OXYTOLYIrAUiXl TIUO-UKBA. 
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Uiiooftrbixiiidt In benzene. Gilt Changed by 
warning with HOlAq to 
[91®]. Converted by HgO in alcohol to oxy-allyl- 
qainasoUne dihydride 

orystalliBegin foor-sided prisme [78®]«and yields 
B'APtCl, [171®] (SOderbanm a. Widmf.nn, B. 
mTiStO. 2987). ' , 

0XT-T0LYL.BBl{Z7LU)EKS.T0LTLEirS. 

*ri6o»]t, M.d« 

from o^ido-dr -P'toljl-amine and salicylic aide 
“ [0. F^her a. Sieder, B, 28, 8801). YoUoa 
sITboI. water, v. sol. benze ne. ^ 
bi[Y;p- TOLYL . BEKZYZ. - METHYL-PYlf- 

amiHi oamo.o<N;C“»,>o.ch.^u. 

[240®]. Made from p-tolenyl-amidine hydro- 
chloride and beiwyl-aceto-aoetio ether (Pinner, 
B. 28^8826). Slender needles (from pyridine), 
insol. water, v. si. sol. hat alcohol. 

« OXY4o%YI..CABBdNOL 
. 0.H,Me(0H).QH20H[6:2:l-j. [106®]. B. d*7 at 
16®. Made by reduction of (4,<),l)-oxywluio 
aldehyde with sodium amalgam (Sohoti<3n, F» 
*^ll, 784)<k Colourless leaflete» ^ 

TBI-oSlY-TBI-TOLYI-CABBIHOL. Anhy- 

inU CaH^. (0AMe(0H)),0<§‘f>“®. 
Cresaimfl^ Formed by heating p-cresol with 
formic acid and ZnCl^ at 110® (Nenckij^/.jpr. [2] 
25, 276). Bed amorphous powder, insoP water, v. 
solJSOAc. Forms a crimson solution in alkalis. 
N-OXT-DITOLTL D^CARBOXYLIO AOID 
Made by heating sodium di-oxy-^tolyl 
with COf in a mosed vessel at 160® (Deninger, 

B, 9l^ 1639). Crystals, insol. water, si. sel. 
alcohol and ether. Not melted at 290®. Fe^ 

Ogives a blue colour. Yields a di-acetyl derivatrre 

C, ^„0. [168®]. 

OXY-TOLYli-GBOTONlO AOID. Anhydride 

V, Ih-nXTHTL-OOUHABIN. 

Bi-oxy-tolyl-erotonie aeid. Anhydride 
CyBydo(OH)<^^^^^Q. Di-methyl~umbellu 

feftme, [250^. Made by the action of ELSO^ on 
a mixture oPacetoAetic ether and orcin (Pech* 
a. Cohen, B. 17, 2188). Needles (from 
alcohoB, nearly insol. water. Go boiling with 
NaH^s it formPa solution coloured red by FeCI,. 

A^tyl derivatim G„H«AoOr [195®]. 
Needles, T. sol. alcohol. ^ . 

fEiXY-TBI-TOLYL-ETHANE * 

Three 


Wi th alcoholic anunoniom sulphide (Koeittng iu 
Werner, B. 28, 8260; *. [2] 4, 796). White 
crystals, insol. water, sot alo^L 
^he isomerldes 

[2:l]0,H,Me.NH.NH.C.H,Me(GEt)[l:5:2] [ISfig. 
[4;l]CT4Me.NH.NH.C,H,Me(pEt)tl:8;4] [87®], 

[158®] are formed in like manner. . 

SI-OXT-BI-mit EBTOn 0,A«<^ * 

OAM»^H).OO.OAMe(OHi. [188*1. 
potasnlfuBion fii|m o-oresol-oenzein, whiA is a 
product of the action of henzotriohloride on 
o-cresol (Sphroeter, A. 267, *74). Colourless 
needles, v. sol. alcohol and eAer. 

• Di-oxy-di>tolyl * ketone CG(03&,Me.0H)^ 
[J04®]. Made frem p-6resol-phthalein CnHigO, 
by potash'fusfbn (Drewson, A* 212, 844). Yellow 
needles (frqm incohol), ifisol. water, ▼. sol. 
alkalis. 

OXT-i).TOm-lIBTHTI.-KCHYIi-PTWlI. 

from p-tolenyl-anfidino and ethyl-acetoactio 
"ether (Pinner, B. 23, 8826)..^air-lJ^e na^el, 

m. soL hot alcohol. * 

♦ MY-TOLYL ME#HYL XBTONE C^.oO, <.s. 
[l:2:6]C4H,ye(GH).CG.CH,. [104®]. Formed 

from amido-m-tolyl methyl ketone by the diazo- 
reaction (KHngel. B. 18, 2699). Flat white 
, prisms, v. sol^ alcohol and hot water. FeClg 
ji gives a yellowish-brown C(9our. •* ^ 

Di-oxy-tolyl methyl ketone 
CAMe(OH)yCO.CH,. [146®]. Made front 
orcin, HGAo, and PGOl, (Rasinsky, /. pr. [2] 96, 
69). Needles, v. sol. alcoholyether, and HGAo. 
FeCl, colours its aqueous solution black. 
OXY-o-TOLYI-METHYl-PYEAZOLE ^ 


C;HJMe(OH).CH^CmGAMe.OH)^ 
isomerides with t^ formflla are got 


di-obknro-ethid ether with o-, ^ 

respectively j^rOokner, AM157, 822). They are 
anmephous powers, v. sol. alcohol awdP ether, 
water, and ^eld M%cetyt derivatives 
which are oxidise^ by TeCl, to anhydrides 

vaii94 [1:48] CAMe(GMe).NH.N]^ f45®]. 
Got frosn the methyl ether of amido-p*cresol*by 
treatment with nitrous acid and suteequent re- 
duction (Idmpach, B. 2f, 851). Crystalline. 

Oxy-om-tufolyl-hydxMfiit. Ethyl dtriva 
live [2:lftP4Me.HaNH.<?AM«(OBt)[l:8:4]. 
178®). MfU by rddqoiiig the azo- compound 


C„H,aNjO ie. 




_ [188®]. 

Formed by heating o-tolyl-hydrazine with aoeto- 
acetic ether at 140® (Knorr,B.17, 649). Colour- 
less crystals. With EOH an4 Mel it yields 
C„H„MeN,P [97®]. 

Oxy-p-tolyl-methyl-pyrasole Ci|HiaN,0. 

[140®]. From p-tolyl-hydra^e and aoetoaoetio 
ether (K.). Yields a methyl derivative [187®]. 

The compound [217®] 

is formed, together with,0iAtN4O, by heating 
n-tolyl-hydra2une with thio-aoetoacetic ether 
(Buohka a. Sprague, B. 22, 2666 ; C. /. 69, 840). 
OXY-TOLYL-METHTL-PYBIIIIBIES 

[216^. Madalmn 




B'AOr,0,7aq. [o. if®* lr.llbw pUtoi,— 

[WG"]. .Yellow ne.dlw. 

I g-On.TOIYl-BlPHSXYIi-ITHYLISraX. 
r«Mnn O,H,N:0Ph.0Hni.OH. rui*]. Mod. 
by hMting Mnzoln with o^toloidine M IN* 
(BsndroTiki, II. 8, 693). Oanary>yeUow ne^Rli. 

OXY-TOtYl-PBOPIOHIO AOIO OJL^tU. 
CH,.O(0,H,)(OH).00JB. Ootbomdi'biomo-oiy* 
tolyl-ptopionto lidd 

by iMnoing with ■odinm-.m.lg.M (Bofetagw, 
B. 14. 1N8). Long tony-ddM taWM, T. id. 
^stoi. 



. OXT-imBA. 

oxT.5i^iom.|TSAanrB, 



—f^ imrl TT^fn^ •^. *““*“» ot oblpm-aMtio 

W-oiy T^^’J^yl-pyradne. D% hiLdridg 

* 


9^ 


anilm© tod alcohol, d. gol. ether and hot water 

Dihydridt 

0^4MeJI<^gV^^N,0^j{g [160®].. 

* “■‘"•yi»“do-a<ieti<i acid at ^ 

ti^ ("““kofl a. Nastvoge? B. 22, 1787) aadiy^ 

of ®^loro-^tyl ohlonde on o-toluidii5e (Widman. 

Rectangular plates (fropi 
alcohol), msdl. water, sol. cone. HClAq. i 

CC1.CP^^*^»^» crystallising from 

alTOhol in white needles [201®].~2. Alcoholio 

potojrAformsO :^(CHrCO^.CO.OH,.NHC,H„ 

a white crystalline soUd [129«] decomposed by 

8 a 1 1 •-^,«H]^,OJ,H*PtCl, 4aq. [176°]. 

I^ihydride, 

[J68^. formed from oxalic acid and n-tolyl- 
araido^tiop-tdlaido (B. a. N.). Made also by 
boilinff the broiib-aoetyl derivative of jj-toluidine 
with alcoholicpotash, or by heatingp-tolyl-amido- 
acetic acid at 200® (Abenius, J^, [2] 40, 433). 
Long white needleg, insol. water, m. sol. alcohol. 
Di-ozj-qp-di-tolyl-pyrazine. Dihydride 

[l:3]QAMeJI 


“Jf “1? "“X**® ^ (*Alh 

afflri<KtolTUjuiiol^(WaMel a.Bamliergw, li.L 
m 8^ plates (^maloohol). TieMa*^.«)! 

?•**“»«<« with ahio^nat. 
r j>y j^ taah.fagioii jdelds o*t- 

AcetyX derivative 0,^,.N0« ri06®l 
Formed, as we]l as oxy>A>]yl*qainoUne, by the 

®I-OV-DI-o-TOLYt SWLP bThh O-i so 

•WfwpJhtotoJOBnfc'’ 
penned from di-amido-di-tolyl gdiihida 
y the diazo- reaction (Trohlar, B. 20, 676k 
Amo^houB. * Bol. water, alcohol, and etherT 
Wa™ j f^ *®*'*®*^*. '"IpWde. (;210°-91«»I. 

•*? treatment with SCtt, 
’j®-- 1®88, 1864)* 

Ja A V?- demative [44®], which Sirmi, 
on oudation, the conestionding snlphvie [268®1. 
whi* on saponiflcatioi? gives EOgfOj^OB?, 


-i:W>N-O.H,Me[l:4J 
< [180®]. Made by hte^ing p-toluidine with the 
chloro-aoetyl denvative of o-tolyl-amido-acetic 
acid at 140® (Abenins, J,pr, [2] 40, 443). White 
matted needlM, ▼. sol. hot alcohol, insol. ether. 

Tetra-ozj-dl.phenyl.pyrasi]io. Dihydride 
of the diethyl derivative • 

[l:4]OA(Oft)Ji<^^>N.(te.(OEt)[4:l]. 

[866% Bidder needle.. ^ ^ 

Oi»H,^l,OiA sol. eo^ water. Probably a Mljmeride of o- 

0A<00^.HM«' Made by oxidi.. ~™>»no ^ ^merio afl^ form^ frfc 

]Vri 1 . ,.th#amido- acid by thddia^ reaction, does not 

it ^ j^tolyLqniaazdine dihydride with iMnO^^«'“* -* ---ur* ,r_a ^ 


lfi-oxy-dl?aiyl sulphide. [118®]? Formed 

tivo ffl4 ] which fs oxidised by KIJ^IK). tea 
[209®], which on saponification> givea 
S9»(CAOH). [209®] (Taasin^, Bend 
Ltncf[ 4 ] 4 , 47 ). * 

« „*'-®*y-o-w>wi.thio.toea c.si:N J o u 

o-tolyl-thlooarbunide and hydroxjlamine in 
chloroform solution (Tiemann, B. 22, 1939* 
Voltmer, B. 24, 381).* Slender needlbs, almost 
alcohol, ©♦her, 

and KOHAq. FeCl, colours ifs alcoholic sola* 
twn violet. Yields o-tolyl-cyanamide on mnir 
standing. ^ 

r, »£,*’**,*'*/'**’■ ®*^*“®-NH.OS.NH.OCfl.Ph.’ 

[125®]. Made Jjrom benzyl-hydroxylamine and 
o-tolyl-thiocarbimide. 

«-OXY^TOLYL.FBEA OJa.^.O. 
CH,(OH).O.H,.NH.CO.NH^ [0.180% tormJd 
from amido-benzyl alcohol, potassium oyanate. 
and HCl (Sdderbaum a. Widman, B. 22, 1668). 
Tables or prisms, m. sol. boiling water, v.sl. sol. 
aloohoU Decomposes on fision, gelding dl- 
oxy-di-to:yl-urea CO(NH.O,H 4 . 0 H,OH), [108°], 
which crystallises in needles. 

OXYTBOPINE Oi„NO,. f2i2% A base 
occurring in crude bellejlonnine (Merling,aB. 17, 
884; Lidenburg^ B. 17, 158V O^stalline.-®- 
B'^PtCl, jraq : red prisms. • ^ • 

OXT.TBraiLLlO ACUD 
(O,H,(OH).CH:0acO|H)*. [278®]..*toimed by 
jspotash-fusion from (a)-snlpho-traxillic acid (Ide- 

VtAvmanvt a 'Raamiml- OO rTOO\ 


w— fiuseh, B. 22, 2698). Plates (from 
ukte alcohol) or needlM (from ether), si. soL 
hot water. Doea not react with hydroxylamine 
►orohenyl-hydraaine.— BOaOl. (214% Needles.— 
[above J00°]. Gdlden plates, sol. aloo- 

holio.HOl. 

on.(pj.mwmTiiwatrnroiurB o,AtNO 


i8§Alle(0BJ* 





derivative 

Anisuramioacid, S. *05 at 100°. Formed from * 
potassium oyanate and f solution of the hydro- 
ohloridaol amido-anisio acid (Mtneehutkini A, 
158,9^. Needles (from watc^.7-Cdh^,7aq. 

OZT.TlBBANHrOO.NH.e& [186|i. Formed 
from aqoeooa hjdioxylainine nitrate and potag 
• e ff, IP, 
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OSYATREA. 


Siam (^anaie in the cold (Dressier a. SUin, S* 
[2] 5, 202). Needles (from alcohol) v. 6. sol.fiq« 
DMomposed by heating, yielding area. Reduoes 
AgNOj. FeCl, gives a blae^olet colour. — 
KH(OH,Nj,Ojt), : crystalline pp., got by adding 
alcoholic potash to. the alcoholia. solution 
(Hodges, A. 182, 214).— (Pb^(OAo).,(CH,NA)« : 

crystals.— (CuCH^a0.j4HOAo : green mass. 

Bensyi ether Ni.CO.NH.OCHJ|h. [188®j. 
Formed fro^m (a)-bepzyi hydrox^vlamine hydro- 
chlonde ana potassium .oyanate (Belirend a. 
Leuon^^A. 257(,203). Needles. 

^ Oxy-biuret C^iN.Oii, [134®]. yomed from 
con^ hydruiylamine sulphate and potassium 
oyana(e, the mixture being evaporated with 
a'3ohol. Minute four-sided prisms, sol. water 
and alcohol. Gives a white pp. with AgNDg. 
Beduces warm ammoniacal AgNO,.‘- FeCl, gives 
no colour.— KC4^,NaOJ : minute needles. • 

(o)h- OXY - UVITIC ACID C,H,0» t.e. 
0,HLMe(OH)(CO^), [l:2-3:5]. Cresol dicarb- 
orylicacif^, ]^285^] (B.),; [295®] (H. a. R.) ; [278®] 
.(J.). Formea from (a)-am.‘do-uvitio acid by the 
^zo- reaction (Bottinger, B. 9, 004 ; 13, 1934 ; 
A. 189, 177) and by potash-fusion from sulphq- 
‘^vitic ac'd (Jacobsen, A. 200' 187 ; Hall a.Rom- 
sen, J^m. 137). Needles (from alcohol), /, sol. 
alcohol, insol. chloroform. Decomposes on 
fusion. Comi. HClAq at 200® yields o-cresol. 
FeCV purple colour. — Ca(HA")a i^aq. — 

CaA" 2aq.-CaA" 4aq. -- Ca,(C„H,OJ,~Ag^". 
Methyl ether [128®]. Needles. 

Mono-ethyl ether EtHA^aq. Needles. 
T/3)-Oxf-UTitio acid ^ 

OAMe(OH)(CO^),[l;4:3:6]. [223°-.236®] (J.); 
pW*] (B.). S.M3 at 12®; 6*2 at 100® (J.). 
Fonfte^ by^ the action of nitrous acid on (0- 
amido>uvitio acid (Bottinger). Formed also by 
^potash-fusion from s-mesitol G4H.^Me,.OH mfi 
from ozy-mesitylenio acid (Jacobsen, A. 195, 
286). Needles (from water), v.%ol. alcohol and 
ether. FeOl, gives a red colour. HGlAq at 
200® forms n-cresol (J.).— Ag,A"; prisms. 
Methyl ether Me^". [79®]. Needles. 
Oxy-f.tt?itic acid G«H,Me(OH)(GO^), 
[1:3:4:6]. Got by saponification of its ether 
which is fotoied tern sodium acetoacelio ether 
^by the action, in presence of NaOEt, of ohloro* 
m, chloral, trichloro-acetic ether, or CGI4 
leim a. ffaff, B. 7. 929 ; 8, 884 ; 9, 821 ; 
a. Guthseit, A.e222, 249). Needles, si. 
I water, c. sol. aloohol end ethq{r. FeCl, 

■ Softens af 290®, 
pelds m-cresol 
forms a mixture 
s oxyuvitio aci<\ 
edles. — XA"aq. 

l^®J. PUtes. 

1.0, ‘ 

pA' Pofmed' 

“W*. «• 

•hyde (MjnOMi, 
a-bromo-butyrio 
{inm. n.M04) 

Silkjr lipgroMivie tarnffliB, « •o*'*'^* 


•oL^^ 
dvefi 


a.Osy*isotraleric aetdo 
(CHJ,OaOH(OH).OO.H. (W 
^ Formation,^!, By hedtiaQr bromo-isoTiMt 
acid with Ag,0 and water (Clark a. Fittlg, A. 
139, 199) or with EOHAq (Ley a* Pqpoff, A. 174, 
61 ; Sol^idt a. Saohtleben, A. 198, 87).>-2. By 
^gesting ohloro-isovalerio acid with baryta- 
water (Sohlebasch, A. 141, 822).-^ From its . 
ether, ^|oh is a product of the action of aino 
and isopropyl iodide on oxalic ether TMarkoWni- 
koff, Z. 1870, 6 I 77 .- 4 . From its nitrile, which is 
made by combination of Hujuwith isobutyrie 
aldehyde (Lipp, A. 205, 24). 

Properties.— Rectangular tables, m, sol^ator, 
alcohol, and ethei;. Not deliquescent. Volatile 
with stetm. Dilub H 3 SO 4 at 140® splits it up 
into Isobutyno aldehyde and formio acid. 

S alt 8.— 'NaA'.— BaAV— ZnA',. — CaA', aq.— 
OaA'aliaq. - CaA', 4aq. — MgA'. 2aq. - OoA'.aq. 
— AgA' : feathery crystals (from hot water). 

Ethyl ether EtA'. m^f). Oil. 

Anhydride G^hO.^ raUrolactide, [126®]. 
(220®>240°). Made by heating the acid in sealM 
tubes at 200®. Needles, v. sdb^ooho’ and ether. 
^Not attacked by dilu^ alkaline solutions. 

*^ide Pr.CH(OH).CONHr [104®]. Got 
from the nMle and HGlAq. Crystals. 

Nitrile Pr.CH(OH).CN. 8 .G. ( -96. Oil. 
decomposed at 136® into isobutyno aldehyde 
and HCy. 

' a-Oxy-valerio acid GMe'Et(OH).0O^ , [68®] 
(M.); [66®] (B.). 

Fortnation,-^!. By sapontfioation of its ether, 
which is made by the action of zinc on a mixtnre 
of Mol, EtI and oxalic ether (Frankland a. 
Duppa, A. 135,87).— 2. By boaingOEtMoBr.COijH 
with baryta-water (Booking, A. 204, 14).— 8. From 
methyl ethyl ketone by combination witn HOy 
and saponification of the resulting nitrile (B.). — 
4. By oxidation of CMeEtH.CO|H with dilote 
EMn04 (MiUer, A. 200, 282). • 

Properties.— Needles (by sublimation), v. e. 
sol. water, aloohol, and ether. Oxidised to methyl 
ethyl ketone bymhromio acid mixture. BeduoM 
by HI to CMeEtH.CO.^. Rotates on water. 

Salt 8. — ZnAV— AgA^ Nodules. 

Ethyl ether EtA'* (166-5®). S.G. » -977. 
V.D. 4*98 (oalo. 5-04). Liquid, s^ watey. 

^-Oxy-isoTalerio acid • 

(O^Aoh).ch,.oo;h.^ 

Formatiun.-^!. By oxidation of the aloohol 
CMe,(0,HJ.OH with cold ohromie aoid mixture 
(Saytzeff, A. 185, 168 ; 197, 73),fdr with EMn 04 
at 0^ (Schirokoff, /. pr. [ 2 ] 23, 206).— 2. By the 
action of ziao on a siAxture oA acetone and 
chloro-acetio ether (Reformatsky, B.^90, 1210)^ 
8 . By oxidation of tri-oxy-hexane'*by EMaO« 
(Reforfbatskj, /. pr. [2] 40,i404). 

PropertU$,^jux^ ^ soL water, alooho!, and 
, ether. Hot volatue with steam. Bedueed by 
uHl t(fisoyal 6 rio acid. 

' Salts.— CaA'tlS^.—OnAV^ OiiA'| 8 aq«'— 

AgA': monoolinio orystale, il. soL water. « 

E thy lather EiM. ( 180 ^). * 


8*0xy-Talerie aoid 



188 , 929 ). 

Aillation into water and metnyi«*orotonlo mI" 
(drM ^ vm. Hun {MlUWi 



fiXY^XYLEJKK 


*00, 269). OmtallijM powder.— BaA'.aq.— 
AgA. : lanlhiA, u. soL Sot water. 

(y)«Oxy»valerlc joiA 

^H,.CH(OH].CH^(*.^CO^. The salts of this 
acid are made by dissolying the lactone in leases. 
The free aoM qnijpkly changes back to tin 
lactone. • * 

Salts. — ^e Ba and C|a salts are deliqnes- 
• cent amorphons masses. — AgA': tricUhic needles. 
Ethyl $therE\Jif, Oil. ••• 

Laetont . (208 

B.G. 1*072. dbours in crude wpod-yinegar 
(Grodskiy J9. 17, ^369). Prepared by boiling 
7 -brong>-valhrio acid with water (Mcsserschmidt,* 
A. 208, 96), and by reduction oS acetyl propionig 
(levulic) acid with sodiam-anialgfm (yolff, A. 
208, 104). Formed albo by heating y^xy-propyl- 
malonio acid (Hjelt, A. 216, 56), and by the ac- 
tion of NaOHAq on nitroso-oxy-methyl-pyrrole 
dihydride (Tafel, B. 22, 1864). Liquid, miscible 
with water. Neutml to litmus. Separated from 
solution by E^CO,. Beducec^ by HI and P at 
260° to n-valer i<^ cid. Oxidised by HNOj to 
succinic acM. Emmig alcoholic NaO.Et fonna 
•C,^, 40 , [c. 32°] (Fittig, A.0256, 12(5). Phenyl- 
hydrazine forms CjjHiaNijO.^ [76° -79°], cryAat- 
lising in needles, v; sol. water (W. Wifiliccnus,B, 
20, 402). 

^mide 01,.CH(OH).CHrCH^ONH^ [66°]. 
Formed bjkheating th§ lactone or the ether with 
KHjAg. Thin plates, v. e. sol. water and alcohol, 
s). sol. ether. At 170° it is split up into NHg 
and the lactone (Neugebaner, i. 227, 97). 

Di-ozy-valerio acid 
CH,.CH(OH).CMe(&H).CO,H. Di-methyl-gly- 
ceric actd. [107^. Formed by the action of 
water ^ 99° on di-methyl-glyci^c acid 

[62°], which is forpaed from 

tigfio^oid CHi.OHiCMe.COjjH by successive 
treatment with HOCl and boiling KOHAq (Meli- 
koff, A. 964, 298 f Bi. [2] 47, 166).-KA^~AgA^ 
Tetra-oxy-valerio aoi^G 5 H,oO« i.6. 
CH,(OH).CH(OH).CH(OH).CH(Oe).CO^. Ara 
bonic add. [o]o « - 67°. Formed by allowing 
arabinose (10 g.), witer (76 g.), and Br (20 g.) to 
stand for 86 hours (Baue% J. pr. [2] 30, 379 ; 34, 
46 ; Kilgmi, B. 19, 8031 ; 20, 344). Hygroscopic 
- crystalline ma8B.-CaA^,6aq.-SrA',6aq : prisms. 
Bc/erenc«.— B eomo- and Chmro- oxt-talB' 
BIO ACID. 

TETRA-OXY-VAIEEIC ALDEHYDE 
CBL(OH).CH(OS).CH(OH).CH(OH).CHO. Am- 
bin^e. [160°]. Mol. w. 160, by Baoult’s method 
(Brown a. Movis, 0. /. 68^ 619). BtO.p. 667,100. 
H.F. 269,400 ffierthelot, C. B. Ill, 12). A pro- 
duct of the* nydrolysis of Arabic acid (q. v.) 

(Soheibler. B. 1. 68..108 ; 8.812; ! 

kildlni. B. 18, 2 * 04 ;n 6 . 87;^19. 8031; 20, 
844; Cll»c» 80 ii, B. 14, ml; O’Si^van.O. J. 
45 41). Trimetric prisms, v. sol? hot water, 
nearly- inaol. alcohol and ether. Dextrorota- 
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OZY-XAHTEOn v. ()xT-»i9anrnjnni vh 

TOKJ^XZDI. 

dxY-XYLSHS V. Xtixkol and Toli&oibb- 

ZMOL. • 

Di^xy-xylene. The (6, 8,2,1)., (5,23,^-, and 
(6,2, 4,1). ^-oxy.xylenef are described as Htdbo- 
xyloocx^onIes. Oxt.toltl.cabbxrol is an w-mo* 
di-oxy-xyl^e. (6,8,4, l).Di-oxy.xylene if da* 
scribed as Brtobcin. 

Di-oxy-fg-xylene CjH^Me,(OH;L [1:8:4:^. 
Xylorcin. Mol.V. 188. [121#^]. (278^. Fon^ 
from amldo-m-xyl4llol [161°] by the<mazo- rftto- 
tion (Kostanecki, B. 19, 2324). *White%iono. 
clinio plafes *(from ohidfoform), v. aol. wsAer, 
alcohol and ether. Not affected by air coaMUn. 
ing NH,. . 

Di^acctyf derivative ObH,(OAo)|» [45°]. 
(286°). Prisms, insol. cold water. 

Di-^xy-xylene C,H,Me,(OH).,. [120°]. Got 
by potash -fusion from chloro-m-tylene sulphonio 
acid (Gundelach, Bl. [2] 28, 845). Givesat red 
colour with bleaching-pawder solution^ 

Di-oxy-m-xylene (4H.xMe2(OH)f(l:8:2:4]? 
[146°], Formed from^n-xylene bj| heating with 
at 160^f converting the resnlti^ disul- 
pbonic acid into chloride and fusing the 
O0H..Me2(SO.,Gl), with potash (WischjppB. 28, 
8113). • White needles (by sublimation), % soL 
water, alcohol, and ether. FeGla oolonrs 
BolutiqR deep violet. Fusion wilbn^alic 
anhydride forms a fluorescein. 

Di-»-oxy-o-xylene C.H,(CH2.0H)j, PAfhaL 
alcohol. ^-Tolylene al(xhol. XylyUme akohoL 
Dimethyl hemene glycol. [64°J. S. (6ther)J25 
at 18 ^ Formed by thg action of soditm amal- 
gam upon a boiling solution of phthalyl ohlonde 
in HOAo (Hessert, B. 12, 64^. ^ Formed also 
by^boiling di-w-bromo-o-xylene with NatCKtaAq 
(Baeyer a. Perkin, jun., B. 17, 124 ; <7. /. 68, 6 ; , 
Cd»on, 0. B. 98, 1648; Bl. [2] 48, 6; 46, 6; 
A. Ch. [6] 6, 10^. Tables (from ethei^ v. e. sol. 
water and alcohol. HBr forms GaH4(GH3r)| and 
HCl acts in like manner. KMn04 oxidises it to 
pbthalio acid. Besinified by cold HaSO» Hot 
H,S04 forms amorphous insoluble (GhH, 0)« and 
Byrupy0„H,.O, (Hjelt, B. 19. 1688). HNO.forms 
pbthslide. 

Di-axetyl derivative 

Di-ethyl ether 0;^{Om)r (*48°) at 

720 mm. Liquid (Laser, B. 17, 1826). 

Di-w-oxy-w-xylene 0«H.(CH|OH)r [47®]. 
S.G. (Uquid) la 1*161;^ 1-186. Formal by 
boiling C^4(CH,ir), [77°] (1 npL) 
contaiaing K,GO» (1 mol.) (Colson, [Q 

6, 112 ; C. B. 99, 40). Got m Ukqn^er from 
C,H4(CH,C1), fColson a. Gautier, BTpi] 46, 6). 
Crystalline solid, with bitter taste, v. e. soL watel 
and alcohol, m. sol. ether. HBr regenera^ di- 
•a-brorace^^xylene. Gives isophthalio add oa 

!*«*),•! 

^12 aim. •Got by boiling CA(CMr), wito 
‘ alcoholic potash (dipping, B. 21, 46^, O. J. oVt 
46).* Pil. Helds isophthalio amdoi oxidation. 
Dl-w-o*y-p*xyl®“« CAffiH,OH)j|. 
ohol [U8°]. Formed frOm OA(OHjqi), 


j.lllllirtTMWIlWW*' (W, 4..40*, (I 1, ». 4,1 
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ebhd* and 6fh«r. Xltidt terepbuiaiio acid' oa 
cnddatioii. e 

Acstyld4rivativ0OJELjpH^OJLc)r r47«]. 
Made from and BOAo in caeonoL 

B4nMoyl deriva^iv4 
Needlea, t. sol. a'loohol and ether (Gnmaux). 

Mono^4thyl 4th4r OsH4(0£(,OHj(OM,OEi). 
(251^). Oil. Formed from di-aHohlore-n-xylene 
and oono. alcoholic potash at 100^ (O!). 8nL- 
ceBBiye treatment with PCl^, and wa^r oonverts 
it into terefrhthalio^aldehyde (Ctolaon, O. i2. 99| 
976f. . . < T 

MHBXj-syfen. O.HM.,(OH),. [133°]. 

*For£aed b; reducing oxy-isoxyloqainone with 
aqu^oxs SO, (Fittig a. Siepermann, A. llO, 37). 
^orystallkes from water in tables (containing a^;. 
Melts at 90° when hydrated. CoTours the skin 
brown. On spontaneous evaporation of Che 
aqueous solution in air it forms a quinhydrone 
as dark lustrous deedles [143°]. Yields m-xylene 
on dld«illation with zinc-dust. 

Tri-ctitiyl derivdtiv4» [99°]. Prisms. 

* Ih/erdTu:*.— T etra<hloho-oi-oxt-ztlbnb. 

• DI.OXT-XrLhN£ OABBOXYLIC ACID 
C^e,(OH),CO,H[l:8:4:6:6]. !^l(yrcin iarh- 
fioxylicacid, [196°]. Qot by heating m-xylorcKi 
with NiCQOO, and some wafer at 130° (^osta- 
nj^i^B. 19, 2323). Prisms from dilute alco- 
hol), si. sol. water. Gives off GO, on fusion. 
FeCl,^ves a deep-blue colour. 

Oxy-^^yloquinone G«HMe,(0H)0,. [103°]. 
Formed by distilling di-amido-mesitylene with 
chromic acid mixture and water, Me oeing dis- 
placed by OH (Fittig, B. 8, 16 ; A. 180, 27). Orange 
neemes, sSieliing like quioone ; m. sol. hot water, 
V. acsol. alcohol and ether. Volatile with steam. 
Its jrikaline soluflon is reddish violet. Deduced 
by S!u/to tri-oxy-xylene. Acetyl chloride at 10#° 
, forms a orysti^ine body [124°], insol. water.-— 
OgHjOjfOK). Small black needles, v. e. ^ 
Aq, m. sol. alcohol, insol. ethej.— (G,H,0,),Ba. 
Brownish-red pp. 

a-OXT-XYLYL-AGETIC ACID 
[1:8:4] C,H,Me-GH(OH).0O,H. [119°]. Got by 
reducing (l,8,4)-xylyl-glyoxylioaoid (Claus, J.pr, 
[2] 48, 148). Ithombohedra (by sublimation), v. 
sL soL cold water, v. sol. alconol and ether. 

o-Oxy-xflyl-aeeiic acid r 

ri;4:2]CAMe,CH(OH).COJH. [114°]. Got in 
like manner from ri:4:2] G,H,Me.^GO.CO,H 
(Claus). Needlis or prisms, v. sol. hot water. 
B».OXT. XTLTUW • Bl - METHYL - Dl- 

msmapn 

[above 260J3* .Made from acetoao^ic ether and 
* nyleii»dubc^imido« ether ^lock, B. 21, 


Beduoes Fehling^s solutii^ FeOk |i^ 0 ilolet- 
red oolour.— B'HOl. [98^. •Small eiystati. 
;PI.OXT.DI*ZTLYS.RBAZm DISY- 

[Slb8°]. el^rmed by boiling bA>mo-Mei^l-(l,4,2)- 
xylidine with alcoholic potash (Abenius, /• pr. 
[2] 40, 480).,. Flat neddles, insoL water and ether. 

0!1((MF;£B1 T. a fossil rosin, consisting chiefly 
of a ^hydrocarbon called lekene o.). ‘On 
chlorination in 'presence oL SbGl, at 860° it 
yields CGl^, 0,CL, O4G4, and €,C1, (Hartmann, 

B. 24, 1019)'. (KalsoPABAnw.) . 

< OZONE. 0,. <Mol. w. 47*9L °A bine gas 
(pautefeuille a. ChappUis, O. B. 91, 622); it 
usually occurS>mixed with oxygen, and possMsea 
a charac^ristio odour. £.06°) (Olszewski, If. 
8, 69 ; W. 87, 887). V.D. 24. 3. at 760 mm. 
•366 at 18° (SchOne, B. 6, 1224) ; -884 at 1° 
(Garius, A. 174, 80) ; and -2745 at 14° (McLeod, 

C. <r. 49, 607). Andrews states that it is insolu- 
ble in water. « 

> 0ccnrrenc4 . — Ozone is beli^ed to be a normal 
constituent of pure air. Hiflfily {CfJ, 39, 11^, 

' Ghappuis (C. B. 9P, 985; 94, 858), and £. ' 
Sdlidhe (/. B. 1884. 2, 260), who have examined 
the absorption-spectrum of ozone, have attri- 
buted the blueness of the sky to its presence. 
But the recent observations of Livying a. Dewar 
(P. M. [5] 26, 2^>) show thi^ the absor^on-spec- 
trum of compressed oxygen exhibits certain jpmds 
identical with those of the solar spectrum, which 
Angstrom found to be equdlly strong whether 
the atmosphere was wet or dry, and that daylight 
when observed through a column of oxygen 18 m. 
in length and at 90 atmos. possesses a blue tint 
(u. also Olszewski, W. 42, 668). The proTOrtion 
of ozone in the air varies very congiderauy, and 
is supposed by manv observers to be greats at 
high than at low altitudes {v. also Thorpe, 0. J. 
Proc, 72). Houzeau judges the maximum pro- 
portion at ordinary levels to bce^gg^ by volume 
{C. B. 74, 712). Andrews found that a tempera- 
ture of 250° ueAroys the constituent of the air 
which exhibits the reaotion^of ozone, whereas 
air containing traces of chlorine, or of the higher 
oxides of nitrogen, is not so affected by heat (Pv. 
16, 63). On the other hand, Uosvay (B9 [8] 2, 
877) and SchOne (B. 18,^568) conclude that the 
presence of ozone in the air is still unproved. 

Formation. — 1. Ozone is formed in the 
electrolysis of diluU iulphuric add (SchOnbsin, 
P.60, 616; Mariguao, C. B« 20, 868 ; Meidingsr, 
A. 8B, 67; C. /. 7. 261; Baumert, P. 89,88; 
Andrews, T, 946, 1 ; B6ret, AirAliifiss Bciencet, 


d). ([SrystalOne'mass, insol. ordinary solventB.4 16,218; 0. R. 66 SdO; Berthelot, Q.B. 86«7li 

lli I A. CA.r6] 14, 846 ; Schflne, B. 6, 1224 ; Caiius, 

A. 174, 1 ; Brodie, 0. /. 17,<29d ; McLeod, 4 /. 
49, 69l). Berthelot and mflnbein also obtained 
ozone^by the electrol^is of other agid solutions. 
ft has been Aipposed that the oione formed in 
electrolysis is accompanied by H-P., but Brodie 
(C. J. 17, 281), and, more recentlv, McLeod (fee. 
cif.), have shown that the oxidising body which 
remains in solution is probably 8^^ The** 
proportion of osofle presqnt m mectrdl^ 


On-iTLTL-MXTHtVFYBAZO: 

p69°]. CRft from 

the product 0nHMM404 df the action of (l,8fl)- j ozone.^y the electrolysis of other acid solutions. 

xylyl-hydraiine ontoetoaoctio'ether bly heAing^ ^ • * *- 

Wfm cone.^HG]Aq at 160° (Sai^r, If. 12, 

218). SmaU white needles.— FH(ft. [188°I. — 

B •E^ePy^ : white crystals. * • 

Owy-zylyl-di-flietAyl-pyraiole • 

lag the coinpound 0||B^404 (e. cupno) with 

J/Ud and^MeOH U 180^ (K.). Small white , „ ^ _ 

||p4l0s^v.sol.alfohQl|U^e&|^ | »7*4percenJ,of osope*, wl^eMfod^ 
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— ’i’ /MW ua vauna u lonietimes 

t. Wmo aiir or oxy^ it exposed , 
M ™ dl8Aait;e, especi^j if it Ira .the 1 

■ilant oisoharM, (he 0 is partly converted into ' 
oame.^ II ai^ be used, oxides of N may be tomrad 
end mistaken for dkone. According to^rthefot 
10. B. 92, 82) pnd Hautefeuille a. Cbappuis (0. B. 
W, 80, and 184), oxides of*N may formed to 
A sljght ex^t even by the silent di8oha|M, and 
U. and 0. have obtained a new and unstimki oxide 
of nitrogen in thisy^'ay. Giaiftietti a. Volta (O. 
5, 489) found that with the discharge from a 
Holtz machine Um yield of ozone *18 increased 
by using as wire brush as* negative electrode 
BiohU a. Guntz (0. B. 107, 334 ; A. Ch, [6] 19, 
181), who used an ozone genglat^ consisting bf 
a vnre stretched along the axis of metallic 
tube, found that the negative effldVe produced 
by to the greatest yield of ozone. This they 
attribute to its higher temperature. It has 
been suggested t^t the production of ozone by 
the electric discharge is an effect of a condition 
of eleotro-static stress. But Thomson a. Threl 


querel, a, on. m 36, 68; Andrsmb T, 146 , 1 ; 
160» 118; Brodie, T. 162, 486; Berthdot, O. B. 
88, 50; A. Ch. [5] 12, 448 ; Hautefeuil36a.Ohap^ 
puis, ( 7 . B. 92, 86, 184 ; 94, 646 ; Shensfcme a. 
Cundall, O.J'. 51, 610.) Hautefeuille a. Ohappnis 
(0, B. 91^762) find that the production of ozone 
by the acuon of the electric effluve on ozymn ii 
meventethby the presence of 01, but that N, H| 
obd SiF 4 am favourable to ita pr^uction. 

3. Brodie (^. 164, 83}? ^ the action of the 
silent discharge od carhfn di&cide, udder the most 
favouraole conditions, obtained a^ubh sa 80p.o. 
of the lil;|ra^d oxvgen in the form of oimne. 

4. Ozone has long Been regarded as oBe of* 
the pfbducts of various oases of pzidatim^uoh 
A the slow 0 |idation of P, Et,0, and t«rpentii|||, 
th| decay of organic matter, and the combustion 
of componn(is containing H in the air ; Thoipo 
a. Tutton observe that it is not formed in the 
oxidation of P,0e (C. J. 57, 56!l). It is possible, 
however, that ozone is less frequently foifted in 
such changes than has-been supposed, and that 
the reactions attribu^d 16 ozone mfty^ften ha^ 


fall (Pr. 4^ 829}^2bid that oxygen is only con- J beezrdue to ^6^ T^e experimonts of Kingzett 
verted mto ozone when thgre is an actual lumi-1| (0. 9^. 87, 79*1} and McLeod (C. J. 87, *118), how- 
nous discharge. This has been oonfirm<^*Jby j dVer, seem to make it certain that ozone lag* 
Bichit a. Guntz ; .and some experiipents by the ! prodqped in the stow oxidation of Also 

' writer seem to show that even when oxygen is llosvay, Bl. [3] 2, 860 ; 4, 707 ; Leeds, 
ilivminated ^ the ultra-violet rays ozone is only ; 167; 40, 70; 41, 164; 42, 17; Oundall, 0. /« 
formed bv actual luminous disftiarge. ^ ' ® ® oqokx 


Dewar 

has obtaftied a bod} giving the reactions of^ 
ozoni from air by passing a current of water 
through a glass tube, surrounded by a larger 
tube of platinum which was heated by the 
oxyhydrogen flame, the air from the annular 
space between the hot and cold tubes being 
sucked into the inner tube by the stream of 
watei^through a minute hole in the glass tube, 
and oollectea and examined. If the substance 
thus obtained was reaUy ozone, this result seems 
to confirm Ae idea that the action of the electric 
discharge on oxygen is due to temperature (u. 
also Elster a. Geitel, W, 89, 821 ; and llosvay, i 
Bl. [8] 8, 784). ^ . I 

^6 formation of ozone from 0 by electric 
discharge is greatost at low temperatures and 
g nde* hig h pressure (yon Babo, A. 1868. SuppU 
ii.; Hautefeuille a. O&ppuis, C. B. 91, 228). 
But we exact in^ence of temperature and 
pressure have prbbablf not yet been made out. 
Hautefeuille a. Chappuis have noticed that at a 
pressure of about 50 mm. ozone is alternately i 
produced and destroyed by the silent discharge 
(0. B. 94, 646). Von Babo a. Claus, and Haute- ! 
fenille a. Ohappnis, consider that prolong^ ac- 
tion of the dtocharge is*favouraBle to ozonifioa- 

tion. But Brodie, with the apparatus described ( 

below, found that the maximum effect was 
ouickly reached, ©letter’s experience apes 
with that of Biodie, and tends to show that obser- 
vations to ^e contrary effect have hpen dua to the , 
irresttlar working of (he machine employed. • 
3iehlt a. Guntz, using the apparatus de- 
sdlilMd above, have failed to find any umple 
quantitative relation between the Potential 
• feienoe of the discharging aurf^ 
of ozone, though they, aM lOso Giannetti I. Volta 
m* 5, *59) -and Berthelot, find ^ an prease 
U wolttitial IttoduceBan inoreaiod yield of ozone, 
'^^ditafli*^ varloTii p<fints o. Marlgniw i. 

•• Beo- 


Proe.^78, 26 ; Loew, B. 22, 8825). _ 

Heat of /ormofmn.— 80, ■» 2^J2 <^59,200 
(Berthelqjt, 0. B. 82, 1281); -66,720 (Mulder 
a. van der Meulen, B. 15, 511). 

Preparation .— From oxygen. Ths^ol- 
lowing method, whiobzvas introduced Oy Siemens 
and Brodie, is perhaps the most oonvensint. 
A tube, A, is sealed into a sligntly larger ti^ B, 



at E J)elon th# blowpipe, or b- mean, oLmIU 
paraftn. A and B shonld be oi tbiiwdi l T , and 
two narrow tubes, 0 and D, should Jra attached 
toB. A is ^edwitff dilute and the ap- 

paratus is then immersed in dilute acid tothe 
level 0 D ; the eleotredea of a Bohmkorff coil, os 
of an eftetrio machine, are resp^tively connected 
with the aciddn Afand the contents of the oylm- 
ddK andaslow ourrentof O is led through the 
apffarati&from D %> 0 whitolhe disdhargepai^ 
The liquid to the cylinder should^ cooled by 
ice, as it jnay be replaced by a freemng mixtiu% 
tobrhiohe^ a platinum should be wrapped 
round the eutside of The’gas eaeiM 
fit C is weU ehargdfi wilh ozone. The wjds^ 
oxygeiFmay be ooUecM over olT^ It 

must not be brought into eontaol todla- 
rubber; Jointi that will beaf oowtlfilliih osow 
may be made by sUpijng a widii|iabe over tin 
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tndi ol those thet are to be oonnectod, warming 
them, and nmning a Utile melted paraffiifbe- 
tween the inner and enter tubes. 

The oharaoter of the disoh&ge in the ozone 
generator has been studied bj HautefeuKle a. 
Ohappuis (0. B. 91, 261), Thomson ac ThrellaU 
(iV. 40, 829), Shenstone a. Cundall (C? /. 51, 
622), and by&ohAt a. Guntz (A, Ch. [0^ 19, 1311. 

2. By eleotroly^is. \^en dilvieRBO, is 
eleetrolysed^th elefttrodes of oonsiderable area 
the (proportion of ozon^in^the 0 is ^ usually 
small. tMoLeod (0. J. 49, 591) recominends the 
foUo^g method. Ple.oe dilute (5. O. 

l*l)^^a tf tube, A, att^ deUveiy tubes ^ the 



arms B B'. ^t the negative electrode H be a 


studied its action mi 8, A, Te, and leTtral sot 
Lphides, and on OH 4 , OyH.. OfH,, d(H,o, 0 (H(,an^ 
0 ,H>m (G. R» 94, 1186). OzoOT ozi^ses aloohoU 
of small molecular weight more readily than the 
pqlyh^drio alcohols (A. Benard, 4* Oh, [5] 16, 
239). Lll|i»id ozone explodes Violently oncoming 
into contact with CMt (Olszewshi, A. Oh, [ 2 ] 
37, 837). It acts as a strong bleaching agent on 
vegetaWe* colours, and qui^y destroys in 4 ia* 
rubber^ its actiop on cork is mimh less rapid. It 
does not oxidise CD at 300° (Qemsen, Am, 4, 50). 
It oxidises NH,Aq, forming ammonium salts 
of nitrous and nitric acid (Gatius,' A, 174, 31), 
vnless the solution ds dilute (Hartley, 0, J, 39, 
128). It is believpd to 4)6 completely absorbed 
b^ turpentine find eil of cinnamon (Soret, A, Ch. 
[4] 7, 11^;, Mroxidised compounds being formed 
which react with water (Kingzett, C, J, 37, 800). 
When ozonised 0 acts on KIAq, I is set frM and 
the ozone is destroyed, but the volume of the 
gas remains unaltered. With^neuhral solutions 
the initial action may correspond to the equation 

1 # 2 KIAq + 0 (»KpAq+ 0 j + l 2 , but usually KIO, 
,is a final product of the chal^. P glows freely 
4n ozonised air (Thor^^e a. Tutton, 0, J, 67, 671). 

oxidises TlOH and A 3 .^ 0 a ; the latter action 
has been used in determining.its heat of forma- 
tion. It is destroyed by solutions of KHO, BaO, 
and CaO to a certain extent (Andrejys). Hartley 


sheet e< suspended by the glass D'from [ has observed tl^ formation of peroxide of potas- 

a eork closing the mouth at F, and let the r sium by its action on solid^KOH (C. «). 39, 124). 
positive electrode J consist of two fUre wires, I But it is unaffected by solution of Na 2 GO,(Brodie). 
sealed into a glass tube E, which is afterwards I It readily attacks I, forming* periodic acid and 
filled with mercury. On connecting D and E | lower oxides of I (Ozier, C, H, 86, 722), It con- 
with agaivanio battery, G highly charged with : verts ether into an ozonised substance which acts 
ozdffs will escape at B'. It is best to immerse ' with water to form H^O, (Kingzett, N, 84, 


the U tube in ice-cold water. McLeod has ob- 
tained \) containing as much as 17'd p.c. 6 f 
•ozone by means of this apparatus. 

8 . To prepare ozone by the oxidation 
of phosphorus. Place clean sticks of P half 
submerged in water in a series of flasks, and con- 
duct a rather slow stream of air through the flasks, 
and then through a little water. A temperature 
of 24°-25° gives the best results. is also 

formed, but it remains dissolved in the water 
(Kingzett, C^J, 87, 792). 

and tons.— Ozone 9a more 
magnetio than common oxygen (Bec- 
/W/W- H. 92, 848). Its rate of diffusion is 
(tfuidai^ that required for the density 24 (Soret, 
18. 267). It is entirely destroyed 
^^jeed if^fAndrdllrs, T, 150, fl3) byec^tact 
O, ^um black at ordinary temperatures 
Meden,_^B. 1G7), and 


127 ; Berthelot, C, R. 86, 71 ; Dunstan a. Dymond, 
C. J. 57, 584). Several observers have con&luded 
that it arrests putrefaction of animal matter, and 
have proposed its use as a preservative for meat. 
When present in the air in large quantities it 
frequently produces irritation the mucous 
membrane. 

Although its^eneral action is that of a strong 
oxidiser, in certain cases ozone acts as a reducing 
agent. Thus when ozone a^ts with NOsO, an 
expansion occurs whicl^ is doe to the simul- 
taneous decomposition of the two bc^es in 
equivalent proportions (Bipdie, T. 162, 454), 
probably according to the following equation 
Na-P, + 0( -* Nap + 2 O 2 . Probably other unstable 
oxides, such as HP(, react with it similarly under 
favourable conditions. Its aotiog on blood has 
been said to resemble that of a rednoing agent 
(Dogfcl, a. C. 1876; ^inz, 0. Q, 1882). It 
changes the red colour of the oompmind formed 


- ^ -^uwnonolusion in oeing ouwsiigntiy x/siecrum.— -raper impregnatea wiin xiuisia 

^ Bertbeht (O, B m MnG, (Andrews), tamed brown by ozone*even when dry (SchdnU, 

®y^idered t^ ^ ’ ” 7 * '^^t An, Pt, Pi and Ay kB. 13,el608). • The similar change of colour pro- 

91 dii sociiiiion ntene. Brodie came - duoed by nitrous acid is destroyed by exoess, 



X I ii^ be ^ 

I water wbon«^ngiy heated, and by the abiedn* 


The colour is also permanent when'osoneJs 

I mixed with a relatively small proportiosi Jef 

9* Chappl^xed prossfire | nitrous aoid*(Ib8vay). The action of osone oa 
‘ salts hai^d, or com- the red compound qf naphthvlamine and sbl- 
795}, and * pbanilfb aoid (v, lVoperffM)W[so affords a toil 
Iter has ail O. B. for ctone, even in the presenoe*'ol trials of 
>ieen nitrons add (Ilosva/, Bh JJ] 2, 860). Osone 



uMnio ftoid or bhromio acid, 
also bj^resistiuR t» action of Na«GO„ which 
®J™y8 HjO,, f saturated with solutions 
of KI and starch are often used for the detection 
of ozone, but are only trustworthy when the 
absence obCl a^d of oxides of nitrogen can be 
^ured. Houzeau employed test pa^As steeped 
in faintly ••acid solutiop of litmus and then 
t^ted with KL These he foun^to be insensi-i 
ti?6 to Op to traces of oxides of nitrca^, and to 
When •exposed to o»ne, howler, they 
are turned blue by the alkali that is set free. 

Estimatioit — 1. Bough estimgtions of ozone 
aire frequently fbade by comparing the tints pro- 
duced bj^exposing some df the test papers nicn- 
tioned above with a sdale ofjUnts. Such methods ^ 
are not very 8ati8factory.-»2. Thfinyd has esti- 
mated the proportion of ozone Ae air volu- 
metrically by means of a standard solution of 
ASgO, in HGlAq of such strength that 1 o.o. is 
equivalent to 1 mgrm. of 0. 10 or 20 o.o. of the 
solution ate theroughly agitated with the sample 
of gas, 80 0.0. of a 1 p.o. solution of H^SO^ are 
added, and it h then titrated in the usual maniwr 
with pet%iangd^e. For 8 grms. of 0 absorbed 
24 grms. of 0, are destrsyed (Berthelot, 0. JS.ot,, 
1251). As oxides of nitrogen and pre- 

sent, tend to reduce the amount of ozone found, 
this method gives the minimum, and not the 
maximum • amount of ozone present.— 3. Tf a 
solutiog of potassiqpi arsenite containing *73 grm. 
pec litre, with an excess of pure El, be agitatl^ 
wilo air containing ozone, part of the arsenite is 
eonverted into dbenate by the ozone, and the 
amount of unaltered arsenite can be found by 
titrating with vdry dilute I solution after adding 
some ammonium carbonate and starch. This 

89,^20)! yhe solution of the arsenite should be 
acidified for keeping, and neutralised before use< 
with KHCO,.— 4. The action of ozone on KIAq 
may also be employed to estimate ozone. The 
iodide must b® perfectly free from iodate, and 
must be thoroughly brought into contact with 
the gas. When the action iseoomplete, and not 
beforet the product must bo acidified with dilute 
HGlAq or H^SOjAq. The Uberated I may then 
be titrated in the usu^ manner. The 0 equiva- 
lent^ the I liberated, multiplied by three, gives 
the amount of ozone. — 6. The amount of ozone 
produced in the elefttrifioation of oxygen may 
also be calculated from the contrition that 
occurs under the influence of the discharge (u. 
Babo, A. Smpph 2; Andrews, T, 160). ahen- 
stone a. OundSl (0. /. 61, 610) have devised an 
apparatus Jor this pu5)08e. S^. G. have sho^ 
that if the ozonised gas comes mto contact with 
oil of vitfiol in such a process, the acid shouM 
be previously ^roughly treated ozone, 
Otherwise the resuHf are likely to be high. 

Histoft/.—The earlfbst known record concern- 
ing ozone relates to an observation® by vm 
Marum, 1786, that air or 0 when subnutte^to 

ihe electrio spark acquiresabharaoteristic odour. 

ILllOul fifty years later, 1840, Sghonbein, who 
pubUshed about sixty papers on this eubject, 
published his first memoir on ozone in Poggen- 4 
K Annaknr As the result of Wb 
obeirvatibits, Sehfinbein “,5 

distinct form of matter, ascertain^ that it «^d 

ho obtained by the eleotiolysii of dilute acid, by 
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means o^the eleotrio disehargC on 0, and In tli 
slow oxidation of P. And it is interesting t 
zAte that these still constitute the chief method 
for the production of ozone. He also observei 
many of its chief' properties. For. several year> 
aftli; Schfinbein’s osiginal discovery, oompara 
tivelv mtle progress was made in ascertamin^ 
the mature of ozone till the experiments 01 
Marignko and Be la Bive, 1845 (Arch, of Elect) 
and of Fremy and Beqguerel, 1868 {A, Ch. [fi 
85, 62), showd that the purest j^then obtain 
able <^uld be eg^ireQr converted mto ozo^, pro< 
vided that the action of the spark tooh l^ace in 
the presence of excesg of KI, or of mois^silver, 


whj^h appeared to be capable of ^ , 

sorbing ozone. But it was not till a later 
period thaWthe researches of AndrevA {T. 146, 1) 
Sind Soret (0. R. 56, 890) finally showed that 
ozone froifi all sources is identical. Although 
the^esearches of Marignao Be la Bive, and 
of Fremy a. Beoquerel, thus establis^ied the 
character of ozone^antd its production from 
oxygen, the exact relaUon of the t'^ bodies^waa 
still imperfectly uq^ersiood ; anixozone seems to 
have been«segarded as dillcifhg from oxygen 
either in regard to its electrificationt or, by some, 
in being a compgund of oxygen and water, until 
in 4860 Andrews and Tait (loc. dt.) examined 
the volumetric relations of ozone and^ oxjigen, 
and by a masterly research slipwed that the 
ozdnising of oxygen is accompa]|^Ay a con- 
traction in the volume of the gas, and that, on 
the other hand, the reproduction of 0 from the 
ozone by heat causes the gas to recover its ori- 
ginal volume. In this research and V> also 
showed that the iodine titre of a sample d ozon- 
ised oxygen corresponds i% every case ^ the 
contraction that has occurred on ozcmifing it ; 
*a fact which, in the hands of Soret and Brodie, 
enatorially contributed to the further elucidation 
of the subject. Andrews and Tait also observed 
that when oaonised oxygen acts with KIAq, the 
gas remains unaltered m volume after the action 
is complete. The true bearing of^ these facts 
was not, however, perceived till Odling (Manual 
of Ohemistry) pointed out, in 1861, that they 
were consistent with the adoption of 0, as the 
simplest formula for ozone. Thig interpretation 
was ifterwardg supported^y the experiments of 
Soret and Brodie. The former showed that 
when ozonised oxygen is allowed to act ontuipen- 
tino, a contraction occurs that is equahto about 
twice the ioc^e titfe of the gas, is about 
twke®!as grearas the contrAtioii whidg accom- 
panies its formation, from which, if Wbe assumed 
that the o»ne formed is wholly ^sorbed by the 
turpentine, it follows that two volumes of gaseous ^ 
ozone contain three volumes of gaseous oxygen. 
Sorek’s experimenlkl numbers did not agree veij 
olo^y wifii thishypothesis. JBut the hypo^esis* 
was confirthed oy subsequent experiments, in 
Wch.he compared th«w rates of diffusion of 
^no. 01, u»d «0„ and found the ^ ol 



found that, while in some oaste, m in that M 
neutfal KIAq, the‘oxidation oausfd by ozcme is 
unaccompanied by any co^try Uon jp the volme 
of the gas, in other eases various dlfciqes of |pn 



tmeiion oeotir. Thiil oxl^aHoa bf HIAq^it 
Attended by a dimination in the Tolome of the 
gas eqnal to half the tolome that would be odbn- 
pied by the weight of gas that is absorbed, and 
the aotion of tiie gas on infantine and on 
JUtiJBfiJkq is ao<]pmpi^^ hy a diminu^dn of 
tdnme equal to two-tnirds of the volonD that the 
0 absorbs would ooonpy in the free state.*Inter- 
mediate oontraotions were observed, l^t in nq 
ease did the oontraotion seem to be gseater than 
in the aetkin of turpentine, v result whioh 
affbvjled strA^ eonnnnaiHon,of the yjews of 


Soret and Odiinjg. An ae^nntof the early tvorlt 
on oaone exiats in the dir 

jpAefftis, 5. dSdfBraunsehwelAlBdS). (For later 
worh 9 . Odling, B. L 187a!)^ 

AntoMons, This name was formerly given 
to p substanoe whose aotion w|th oaone resulted 
in their fu?\tual decomposition. Before the re- 
lations of oaone and ^oxygen were established, 
these bodiesfWere by some supposed to oonsist 
of oxyganr in opposite conditions of oleetrifica- 
jtion. &ntoioneim probabiy«hydi^ez^ ger- 

' e • * * 
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f AiSnCOSB 0, ^ substance, pro- 

bably a glneoside, occu^g in Paehyma pincto- 
ruin, a OEliXise fungifi ({hampion, J. 1872, 
789). InsoL wtfiier, sd. alhalis, foi^qing a solu- 
tion pp d, by Oa and Pb salts. 

0 FAOHTBHIZIBB. A suf^stance, not con-* 
taining nftfogen, extracted from the seedc of 
Pagh^AMUi angulattu (Greshoff, B, 23, 8539). 
y.sol. alcohoLether, and 0HC1„ v. si. sol. water 
and Tastes bitter, and is eztreihely 

poi8onons,^pecially to fishes. Begins to melt 
at 61^ and decomposes at 161^. Yields aalicylic 
and protooatechuic acids on fusion with potash, 
^e ijio^olio solution is acid in reaction. Pro- 
bably identical with a similar body in the root- 
barksif Derris (Pongamia elHptica). 

PJBOBOL qja, A<.e. CH,.CO.C,H,(OH)(OMe) 
[l:3:4f ^50^]. Got from the bark of Pisonuf 
fffpnUma of Japan (Nagai, B, 24, 2847). Whitt i 
needles (ficom alcohol). Yields an acetyl deri- 
vative r4d'5^, a phenyl-hydrazidq [107^, and a 
erystal&ne oxim (Tiemann, B, 24, 2855). Potash 
forms resaoetophenone CH,.CO.OA(OH)r HlAq 
at 150® forms the same body. 

PAUSAITBEB BS8IK OnH^O.? [95®]. S.G. 
.11 1*266. Extracted by alcohol from palisander 
wood, a red dye-wood from Madagascar (Terreil 
a. Wolff, Bl, [f] 33, 455 ; c/. Amaudon, Oi^tenio, 
8, 978). 

PALUDnnC. Fd. At. w. 106*8. MoL w. 
unknown. Melts^ between 1860® and 1880° 
(Beoqneibl, 0. B, 57, 855)q at o. 1500® (Violle, 
C. B. 87, 981). SbG. 11*4 at 2^6® (DetClle a. 
BebrayrPwM. [4] 50, 661). For other numfers 
0 . darkens Taiile^f Specific Oravitiei, 2nd edit., 
Uf. SJa. - *0589 a^O®, » *8582 + *000094 at 4® 
(Violle, 4.0.). Heat of fusion » 868 cals. 0 Jl. 
(linear) ■•*00001176 at 40® ffizeau, O. iL 68, 
1195). B.a 12*614 at 17*2^ (Ag at 0^100) 
(Matlhiessen, P. 108, 428). ^VAatilifes in green 
vapour at o. 2000°. B.V.S. o. 9*8. Fox chief 
lines in emissipn-speoir^ v. BJL. 1884. 484. ^ 

<9coiirr#fic£— In small quantities, alyout 2 0 . 0 .,, 
as metal alloyed with Ft, Ir, Os, Bu, apd Bh. 
Certain kinds of Boutl) American gold oontaiif 
ikom 5 to 10 p.c. Fd. Occurs also, with gold 
aiid lead seleiiidjs, in the Ha^(Zinken, P. 10, 
iiM), and In smgil quantities in some speoUheni 
2^T«r (B5^i. 180, 240). In 1808 Wed- 
|||| (P. laTj^. 4281 8181 


new metals from Ft ore ; to one of these metals 
he gave the name jMUadium, in allusion to the 
discovery, made aoout the smp e time, of the 

? lanet Pallas, and the other EO^^ediW’hodittm, 
ecanse of the rose-orloured solutions of its 
saltc'^Soi' a a rose). 

Formation.— 1. By heatin^^ FdOy,.-— 2. By 
heating PdCl,.2E01 and washing out the residual 
ECk-'8. By ppn. from solutions of its salts fay 
means of Zn, t)u, or Fe. — 4. By |eduoing 
]^dCl,.2EClAq by oxalic or formic acid. ^ 
Preparatio)i.~When Ft ore is heated in aqua 
regia, the Pd goes into solutioif, along with most 
of the Pt, as FdCl,. From this solution Fd is 
obtained by various processes, el. The solution 
is made as nearly as possible exactly neutral by 
Na^CO,, and HgCy^q is added ; FdCly, is ppd., 
along with Cu,Cy, if the ore oontaipM On ; the 
pp. is washed, dried, and stron^y heated, 
whereby Pd is obtained, mixed with On; the 
metallic residue is dissolved in*HKO|Aq, the 
solution is neutralised by Na,C(^ and heated 
with HCO,,EAq and whereby 00, is . 

evolved plentifullj^ and Fd is depositeu in lus- 
trous plates, while Go remains in solution 
(Dobereiner) ; or the metallic fesidue obtained 
by heating the cyanides ^ay be dissolved in 
HNOyAq, the solution evaporated to drypess, 
and the residue strongly heatf d. By now treat- 
ing with cone. HClAq, CuO is dissolved away, 
while Pd remains.— 2. NH,01 is added to tM 
solution in aqua regia, and the liquid is filtered 
from PtCl4.2E01 ; the filtrate ma^ contain Ir, 
Bh, Bu, some Pt and Go, besides Pd. These 
metals %re ppd. ]^y additi^ of Zn ox Fe. * The 
pp. is treat^ in various ways. Winn (B. 15, 
941 *, V. also B. 13, 1198 *, 14, 629) reofimmends 
to disseise the ppd. metals ip aqua regia, to 
boil the solution with excess of KaOHAq (voif 
S<dmoider, A, Suppl. 5, 261), whereby the per- 
ckloridew of the metals, except that of Ft, are 
reduced to the lower chlorides, to acidify with 
HGlAq, and add excess of NHA. in order to m»t^ 
Pt01,.2EGl. The filtrate from this Up. is bodBa 
with excess of NHJlq, filtered, and jsxcess 
HGLAq is added. Afteasome tlme'e rnUow pp. 
Itorms, wmch is either almost puf2Fd0ir2MXL(^ 
or if sdknewhat dirty^yellow fn colhhf, it my 
cmitain Bh^lOBH,. This pp. is treaUd w|t& 
cold NBUU* la which the Bh sali is lelsAliihi^ 



PALLABIOM. 


m 


•wt rauv^iXVHjn ii 

to ^ folatioa. «The pp.'is oolleoted, 

with iibsolote ftlodholfdne^ and heat^ atnyigl]^ 


* 8^ ^spongy mass of Pd is obtained. 

J^jMyiess may be nsed for pniifying <^- 

! For other methods of preparing p) v. Bimsen 
4.146,266); Philipp (i).*P./. 220 J)6); Guyard 
O.B. 66,1177); ROssler (^. 1866. l76kOpifioas 
<AP.J. 624,414). •V 

Pd may be mrepared from palladiam con- 
taining gold b> cuBBolving in aqua regm^ ppg. 
with HgOy^.^and proceeding *a8 described 
under 1 ahore. Or the 0 :^ may be fused w|4h 
an i^ual weight of Ag and some ENO„ the 
regnlus granolatod, and tr^te^ with HNOftiq 
(dock, P. if. r2] 2E 16), Ag ppd. by Edition of 
KaOl, and Pd ppd. wi& other xibtals by Zn ; 
the Pd may then be separated from this pp. as 
described under 2 above. 

Property, -- As prepared by heating 
Pd0l4.2K01 or PaOy» or by ppn. from solutions, 
Pd forms a grey metallio sponge which can bg 
pressed tc|gethc^j}^re easily than Pt, to a com- 
pact mass. This compa<^orm is also obtained 
by melting spongy Pd ; TPd is a white gs^al, 
fairly malleable,^ ductile, and har^ (somewhat 
softer than Pt). Compact Pd may be polished 
hjighly; it can be hammered into thin plates, 
and drawn i^ fine wire. In Bra^lian gold ore Pd 
is found fb regular ogtahedra,and in specimens oli| 
ore from the Harz it forms hexagonal plates. 
Joly {N, 43, 641) obtained it in cubic octahedra 
by dusting Pd ribbon with powdered topaz and 
heating to bright redness for some time by an 
electric current. Heated in the (>>H flame to 
0 . 2000S Pd volatilises in greenish vaj^urs, 
and Condenses again to a brownish sublimate 
which is a iflixture of metal and oxide. When 
the metal is melted in presence of 0 it absorbs 
0, which it gives up again on cooling (Deviile a. 
Debray, 4. Oh! [8] 66, 886). When strongly 
heated in air Pfl is oxidised superficially, but the 
film of oxide is reduced at a hi^er temperature. 
Heated in an alcoholie flame, Pd black absorbs 
0 and increases largely in volume. Pd absorbs 
H ; it causes the combination of H and 0 when 
brought into electrolyflc gas. Heated Fd foil 
brongflt into a mixture of NH| and 0 causes for- 
mation of NH4N0a dh^NOr Pd is more easUy 
act^ on by acids than any other of thePt metals ; 
it is dissolved by cold HNO^q. 

The at. w. has been determined by analysing 
PdG1^2K01 (Araelius, P. 18, 466) ; and by 
estimating Pd in PdNA^^i ^7 reducing sin H 
(Keijmr74mgll,898). • • 

In its chemical relations Pd is closely alhed# 
to Ba and Bh, and less closely to Os, ligand Pt 
(«• Kobu metals, tHi vol- P* ®28). 

On account of ite sUEcr-^e appearance, and 
its resistance to the action of H,^, Pd is used J 
for scales and division-marks on scions ' 

tiflo instruments, and also 4or coating and 
pAserving sUvered metallic ware. Pd wire is 

ised^ dentistry ; an alloy with steel is us^ in 

pnfcWtiff puts of nhysical instruments; and an 
alloy witn steeh Og, pnd small quantitia of An, 
Ni, H Bh, jmd Ag is used gi watch-making, as 
non-nsldisabU, ~ 


It .'is nonm^disable, hard, and non-magneUc. 

» divided Pd is nsed in gM-analyds frtr 
ng U Um mixtures, and jor qffectmg 


the gradual comUnatioo of H or hjdzooarboni 
with 0 (Hempel, J9. 28, 686, 1006). 

BeacHons and Combinations.— 1. When Pd 
is heated in oiP or oxygen Pd,0 is formed, but 
ihisioxide is rednoedto Pd qnd 0 at a h^er 
temperabure.— 2. Heated* in hydrogen to c. 100^ 
mnobeH is absorbed, probably with formation 
, nf a hydride Pd^ (v. Htpboobn, vol. ii, p.720).-— 
p. Brought into a mi^^ure of hydrogen and 
oxygen, in the ratio 2^0, Pd jHaok' causes 


forma^n of H^^withourexplosion (Coquillon, 
0.22. 709).—' Heated with#ni^/^P^S is 

formed^^M PdSe is fqpned by heating P^with 
6. Digested with btWfif and 
PdB^is produced.— 7. With iodine tinotftrs Pdl, 
^s pr(^nced.^8. Glowing Pd wire oai^s the4e- 
ramposition of many hydroearhons into 0 and 
H(Coquillon, 0. B. 84, 1603 ; Wilm,B.14,874)^ 
9. Iman alcoholic flame Pd be<mmes covered with 
0 ; spongy Pd increases largmy in volume, pro- 
bably with formation of a carbide (Wfinler, 4. 
184, 128). — 10. Heated Pd foil brdight intq a 
mixture of ammonu^arlB oxygen fiauses forma- 
tion of NBL^Og and NO, without explosion* 
(Eraut, B. 20, 1113). — 11. Pd is bxidlsed to 
ydSO, by fnsion with potassium - hydrogeta 
sulphate.— 12, PdT dissolves in acids noftre easily 
than any other of the Pt metals : in ndifte aei^ 
even in the cold, it dissolves toJPd(NO,),; in 
hydrochloric acid, espeoially when i]ll|ia»pas8ed 
in, PdOl, is formed ; in hydrioduTaeid, Pdl, is 
prodneeg; FdBr, is obtained by dissolving in 
hydrobromic acid, with a little HNO,Aq; in 
sulphuric acid, with a little HNO,Aq, PdSD, iS 
produced; Pd dissolfM in aqua regia to fonn 
PdCl,, PdCl, being perhaps pi^uced at firaiff 

Qualitative discrimvmtionoeiweenpallqflium 
dnd platinum. If a drop of an aloohotio sola- 
|mn of I is dropped on to Pd, a black stain oh 
Fdl, is formed, and this stain disappears on 
heating ; as Ptgs not acted on by T tincture, this 
reaction serves to distinguish between the two 
metals. 

Palladium, alloys ot Alloys of Pd with 
several metals have been prepared. The alloy 
formed by heating equal wdghts of Pd andfsoa, 
and removing the excess of Fb, is a steel-grey 
powdeif S.G. 11*256, agre^ng in* composition 
with the formula Pd,Pb (Bauer, B, 4, 461). 
Tin forms an alloy which seems to be a com- 
pound PdjSn, (Deviile a. DebAy, 4. Oh.JB] 66, 
885). Alloys with SbpAs, Ba, Bi, Ou, JHa, Hg, 
Ni, Pt, and Ag lave been descHbed (o. Gmham, 
C. 22*68, 1611; MaUet, C. N. 46, 21»pPi8oher, 
8. 61, 197). . • • 

Palladium, ammoflio-salta of, dt Fallad-am- 
moninm salts. (Palladaminee, . Ammoniacal 
palladium bases.) When HOlAq is added to 
PdCl,4^ containing an excess ^f NH,, the ^t 



base with n^ids arions salts are obtaJ 
pTs» 4.2NH„ Pd00,.2NH,^ when 
)f Nr 


a laf^ 

exfiess of NH, is added > PdCO^Aq and the 
solution is* evaporated, or when a solution of 
Pd01r2N'^ in NH,Aq*l8 evapomted, t^ salt 
PdCrdNHg separates. Similarly, whmi P^O, is 
dissolved in a large excess of NH,iiM, the salt 
PdS 04 . 4 NH, is obtained gy eva^poilting 
solution; deoomposi^ of the^sulphate wim 


. 794 JPAUU^IUU. 

BaOAqt ftud dvapoiratioJii gives the stronSly 
alkaline base Pd(OH)^iNH„ which yi^ 

•alts by neutralisation wi^ acids, e»g. 
PdCO«.4NH,, PdSO,.4NH„ &o. ^he compounds 
Pd(OH)r2N]^ an^ Pd(0^)2.4NH, represent the 
two seiiM of palladium ammonio- saltsi The re- 
actions of these compounds and their deriva- 
tives lead to their representation as, in one case, 
oompoundaof the radide PdNA— drived from 
N«Hg by repP.aoing 2H by Pd— anj^t in the other 
case^^ compounds of the t radicle PdN4H„— de- 
rived fi^m Pdl(iE[g by replacmg 2H b/ 2NH4. 

The two series of salts ^ay be called ipallados* 
Siam^nonttdh compotmdst Pd(NH3.NH,)CU <ko.: 
and d^tnonium pallados-diammoniuin^coin^ 

Winds, R1(NH,NH4.NH,NH4)C1^ Sgo, The mem^ 
bm of the first series are also sometimes call^ 
paUadosamine compounds ^ and tVose of ina 
second series ^llgdo-diamins compounds . « It is 
to be observed that both series are obtained from 
palladdtochloride, PdCl^ (e/. Iridium ammonio- 
SALTB, this^voL p. 47). xhe palladium ammo- 
nfo- salts bale been elamined chiefly by Kane 
•(T. 1842. 276)^ Fehling (P. 13, ,460) ; Fischer 
(P. 71, 481^ ; and Hugo Mtiller (i.*86, 341)5 
# L Pallados-diahmonium impounds : * 

N,H,Pd.XV or (NH,.NH3)rtl.X»„ or perhaps 

^Pallados'-dktmmonium chloridct N.HJ*d.Cl, 
(simpl^l^^^rmula FdCl,.2NH, » di-ammonio- 
palladium Trichloride), This salt is known in 
two forms: 1. Yellow crystals are^btained 
by adding HClAq to FdOl, in excess of^H^Aq; 
ihesf crystals are scarcely sol. water, sol. wiUi 
difficulty i#cold acids, moft sol. hot acids, easily 
soLdiHsAq, from ^jdoh solution acids reppt. the 
salt i|pchanged. %ie sadt dissolves in EOHAq, 
but no is evolved even on heating ; when 
^e salt is suspended in water and Cl is passg^ 
in, solution is effected ; addition of NHjAq now 
ppts. the red form of the salt, ^d boiling with 
KOHAq evolves NH, and leaves a liquid from 
which crystals of FdGI^2NH4Cl separate. The 
continued passage of Cl produces FdCl4.2NH4Cl, 
and finally PdCl4Aq. 2. k red salt of the same 
composition is obtained by dissolving the yellow 
salt in cone. HClAq and adding NHjAq, also 
by adding a*sUght Excess of H^Aq to m rather 
dilute emd soloUon of FdCl^Aq. The yellow 
salt is produced by dissolving the red variety 
in NB^ and ailing excess of HClAq ; also by 
heating the red salt to 20|P. JOrgensen (Om.-K, 

8, 12^) regarded the red salt as p^ymeric 
with thg^ellow, and gave it the folbula 
Pd(NH,.NHjLClft.Cl^d. The salt^ may be iso- 
meric, one l%ig P^HgCKKH,Cl and the other 

FaUados-i^mmofnum hydroxide, 

K^d.(OH), (i^plest formula Pd(OHf-2NH, 
m Shommonio-paUaditm J^ydtoxide!^, This base 
is obtained by decemposmg the corresponMg 
chloride with moist ^tg^O in igesence^of waTer, 
or^the sulpnate with BaOAq ; the solution tl^ 
obtained is^ellowish, odourless, and has a 
strongly alkiJme tai^ and reaction. The base 
is obUnned as a duay imtalline mass by ova- 
perating at the orduiary^m^nUare in absened 
Si alt. The dKUd rapimy abs^lic CO, from the 
fbr, imBdoa it ia decomposed by 

tp somcwhlt above 100^. The base, la 
iK iralar} the sohttion jfeoonqpoaea KH4 saUa, 


and ppts. CuO A and 4tea0 from sotntiona of 
salts of Cu and Ag. The solution may be boiled 
Vitl^very slight <mange ; bn boiling wilh alco- 
hoh Pd is ppd. The other salts of this series 
wl]||ch*have been described are pa follows: 

bromide MBu,* carbonate MCOgt 


?,(?), iodide Mi„ nitrutU M(NO,}„ 
fpj,* svigkaie MSO4, and sulphite 


Mi 

Huoride 
nitrite M(N^ 

n. (AmMONIUI^ PALLiU>OS-DI4MHOinUM OOM- 

pounds: N,H4(Nii4),PdX>,, or perhaps 
(NHj.NBy,Fd.XV 

Ammonidm pallados-diarrmonium chloride 
P^(NH,.NH4),C1,; (or Pd(NH3.NBikCl),«paZ. 
lado-diamine chloride t simplest fohnula 
PdCl,.4NH, » tetra^ynumio-mlladium dichlor- 
ide). ThAa salt is obtained in large, colourless, 
monociinic |il‘isms, with one molecule of water of 
crystallisation, by evaporating a solution of yel- 
low l}2HttPd.C^ witl) excess of NH„ or a smu- 
tion of FdCl, in considerable pxcess of NH,Aq. 
Heating the salt to 120°, or adding acid to 
p solution of the salt, causes formation 
of yellow N,H,Pd.Cl,. Addi^wH of PdCl, to a 
Isolution of the salt ^sauses ppn. of flesh-red 
Pd4>^.NH4)3ei,.PdOI,(Kane,FehUng). Treat- 
ment of Pd^H2.NH4)3Gl, witl^NHiCl and aqua 
regia is saia to produce Pd(NHyNH4)5,CL.PdCl4 
(Croft, C. N. 16, 68). ^ 

Ammoniuni^llado8‘diammoni$,m hydroxide 
»Pd(NH^NH4),(OH)3 ; (or • Pd(NH,.Nfi[3),(OH), 
••j^lado-diamine hydroxide ; simplest foifaula 
Pa(OH),.4NH | » tetrammonioqgalladiumdichloT 
ide). Obtained as a crystalline mass by decom- 
posing a solution in water ^of the sulphate 
Pd(NH,NH4)3S04.H,0, produced by adding large 
excess of NH^Aq to PdSO.Aq and evaporating 
with BaOAq, Altering and evaporating.* The 
solution is odourless ; it is stronglyhlkaline, and 
ppts. hydroxides from solutions of salts of Ai,Co, 
Cu, Fe, and Ni, but not from. salts of Ag; it 
sets NH, free from NH4ClAq. The solution 
absorbs CO, from the air; ^t is decom- 
posed by boiling with organic matter. If this 
base is neutralised exactly by acids, salts of 
the base are obtained, e.g. Pd(NH,.NH4),00„ 
Pd^£[,.NH4).,SO„ &o. ; excess of acid, espe- 
cially of a haloid acid? causes decomposition 
into a pallados-diammonium salt £id a 
salt of NH4, e.g. Pd(NH^!te4),(OH), + 4HClAq 
-FdN.^,.Cl, + 2NH401Aq + 2H,0. The other 

salts of this series which have been described 
are as follows: M»Pd(NH,.NH4),:— broimkf# 
MBr,, and the double compound MBr,.PdBr„. 
carbonate MCO,, fluoride BF, (?), iodids Mil 
nitrate M(NO,)J, double ditiriteH{jAi9 ^ ‘ " " 
^silicofluoride MSiF, (?), sulphate 
st</p/»f^MSO,. 

The reactions of such substituted ammo- 
nias as NHaMe, NH.E4, and NE^Ph on salts of 
j^Pd produce oqpipounds analogous with the am- 
moniacal bases described above, s.0. paltados* 
diethylammonium chloride N^ftiPd.^ 
and pallados-diphemylamnumliuim chlarmo 
b^]^^d.0]„ have bm described (Mfiller, 4» 

’Thisab8tituti(m*Qf tri-ethylareine and 
tri-eihylphosphine for aaunon&ai in the re- 
actions with Pd salts, prodnoes compounds simi*^ 
Ifir to the N-eontsimg bases; pbUados- 
dUriethylphitfkmUum Morido 
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®®’)- tod j)aJZa<Jus-ii. 

^ 7MM A8,Et,Pd.0l, (0. a. 

n» of. Only one bromide 

frttA jnd that has not been j^epgred 

free from impurifies. • 

furiKf^r^ piBBOBiiDB PdBr, (Palladous or 
The browni|h solid ob- 
Pd in a mixture^^BrAq 
and HNC^q, or digesting anqJy.divided»Pd with 
Jir^, and eyai^iating, probably has the compo- 
ition PdBrj, bift it has not been obtained pure. 

J^ouble compounds of PdBr, with bromides 
A haw0 been prepared, hut 

S?; examined, by von Bonsdorfl (P. 19, 

' ^7* dSl) ; fte K salt, E^^Brjf crystallise# in 
tniok rhombic forms (Joannis, 295). 

PalUtom, chlorides of. Two chlorides of 
‘ 5^ave been isolated, Pda and PdCl^ ; a third, 
je known in combination. As none of 
these chlorides Aas been gasified, the formula 
are not necessarily molecgilar (o. PALLiLDiuM, 
i^om COMPOUNDS op; posl). None of tb^ 
chlondes4ias Dmif formed by the direct union of 
Pd and a. ^ J 

Palladium dichloeidr PdCl^ {PaUadous 
^J^llo>dosO‘Chkyrid6), By dissolving Pd in 
HClAq. Cl being passed into the liquid or a 
little HNQp being present, evaporating • re- 
peatedly with HOJAq to reirftve HNO,, and 

# prismatic needle j Amrmmium^pai^iaatum 

of Pd01y2H,0 are obtained ; at a moderate tern- j monium chU^valladats Pda..2NH.Cl or 
perature HjO is ^ven off, and PdClj remains as fNHJ.^PdCl,. A bright-red pp. obtained by add- 
crystalline solid (Kane, T. 1842. ing NH,C1 to cone. PdCl,Aq saturated with Cl or 
276 ; Bdttger, 106, 495). PdCl, is also ob- treated with cone. HNOjAq. S.0. 2^18 (Topsob, 
tamed, partly as a sublimate and partly as a /. 1870. 393). Reduced with difficulty; tmated 
garyt-red crystalline residue, by heating Pd^S in with NH^Aq, N is evolved and PdCL.2NH. is 
a stream o; Cl (Schneider, P. 141, 619). PdCl, ^formed (H. Miiller, A, 86, 341). ; • ^ 

ffissolves in water to form a dark-red liquid, Poto^siurn-palladium tetrachloride or PotoMr 


of H. The other ehlorpalladites which have 
described are : Pdaj.A101,.10H,0 (Welkow, 
B, 7, 808) ; Bi^Cl^ (von Bonsdorff, P. 19, 847 , 
(W.,U) ; CdPdOl*; OaPdOL ; 
MgWCl,; MnPdOL; KiPdCl4; ZhPda^j 
0o,01 .llNH,.2PdCUGibbs. Jm. 5. [2] 87. 68) { 
(Carstanjen, Oin,-K. 8, 
^1254); WCL^.Hg,Cl,.6NH401 (Wilm,B. 18, 1202). 

Palladium subchlo^b PdCl or Pd,Cl,. 
Small quantities of this chloride are said to bo 
formed as a darlureddish-Drown w^stalline solid, 
when P'dCl^ is Heated to redniss; th^emoride 
deliqueecey in air, and always contains PdOL 
andPd (Kane, T, 1842. 2g6). • • • 

. Palladium tbthachloridb PdCL if%lladi- 
V or j^lladic^hUmde), This chloride probably 
ttists in a solution of Pd in aqua regia^ or of 
PdOj in ceno. HClAq ; the compound has not 
beerrisolated. As this solution yields salts of the 
form M^jPdCl* when treated with various metallic 
chlorides, it perhaps contains palladfchlor^ 
hydric acid H^dCi;. • 

Double salts :cMorpall(tfttftes * 
PdCL.2M*CJpr M*,Acig. Thesmsalts are formed 
^b^adding metallic chlorides to a solution of Pd 
in aqwL regia, or of PdO^ in cone. HClAq, or ta 
a solution of PdO^ in HClAq into ^ch 01 has 
been passed ; some of them are also produced by 
passing Cl into a solution of the corresponding 
chlftrpalladite. • 

Ammonium-palladium tetracHK^rTSe or dm- 

1 — X^ TtJni nVT-T'T 


from which some oxychloride, Pdj^^O„Cb, sepa- 
rates on evaporation. In water containing HCi, 
PdCl, dissolve^ very readily. The solution is dark 
brown, and on treatment with bases it gives salts 
of the foim M*JPdCl4 — chl^palladitea (v. 
infra ) ; this solution may be supposed to con- 
tain palladoa^hlor hydric acid H,PdCl4. 

Double salts; ^lorpalladites 
PdC^2M*Cl or M^^dCl,. These salts are ob- 
tained by the re^tion of various oxides with 
PdCl, in dilate HCM.q, or by adding various 
chlorides to cone. PdCl^q. 

Ammonium-palladium dichloride or Am* 
monium q/dorpalladite PdC42NH4Cl or 
(NH4),PdCl4. Olive-green needles with a bronze- 
ooloui^ l^tre ; e. soj. water, insol. codb. alco- 
hol. * WhA strongly heated pves residue of 
flnely-diulded Pd. Obtained by adding NH4CI A 
PdCLAq containing HOI (Kane, T, 1^2. 275; 
Wilm, B. 18. 1202). • 

Potaa&iurn-palladvmn dichloride, or Potass- 
fium chlorpalladite Pd01,.2EQl or dC,PdC|^ 
Golden-yellow needles formed by adding ECULq 
Jo cone. PdOl^Aq. The crfstals are quadratic 
prisms (Joannis, O.R, 96, 296) ; they are fairly soL 
w cold water, and much more sol? in hot water. 
Alcohol ppts.Hhe salt fnyn a hot cone, aqueous 
soluUon. Aw aifaeous solution boiled ^ith alco- 
hol ^r SO, %ivoB a pp. of Bd ; the dry saM is very 
slowly d^mposed by heat to KOI and Pd, the 
d^mposition is slow even in presence of ozftlic 
acid (IWssIer, Z. 1866. 176), but ^^id in a stream 
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stum chlorpalladate PdCl4.2KCl or K^PdOl,. A 
cinnabar-red powder, consisting of small regular 
octahedra, S.G. 2*738 ; obtained by mixing KClAq 
with PdcL,Aq saturated with Cl, or with Pd in 
aqua regia ; also formed by treating K.4PdCl4Aq 
with Cl jTopsoS, J. 1870. 893 ; Croft, 0. N. 16, 
6^. Wnen the aqueous solution is treated wi^ 
KHaAq, N is evolved and K^PdCl. is formed. 

The other ohlorpalfcdates* which have 
been described are; BePdCl4.8H,0 (Wolkow, B, 
7, 38); MgPdCl«.6H,0 (TopsoS, J, 1870. 898); 
NiPdCl,.6H,0 (T., f.cj; ZnPdOL.6H.4O (T., lx.). 

Palladium, oyanaes of; and Double cyan- 
ides; €>. vol. it p. 343. • 

Palladium, fluoride of, PdF,. Tl|i[%oompotmd 
is produce^ according to Beiyelpis, by adding 
HFAq to cone. Pd(KO,),A(]^ it iwdescribed as a 
brown pp. scarcely sol. water or BUB'Aq, and as 
forimng doable salts with alka^ fluorides. 

iflladiuni, haloid oom|ounds of. The 
j haloid oonupounts of Pd have not been flt all 
fully ii^vestigated. The following table presents 
I the compositions of thdbe wly^ have been 
< isolated * 

• PdX PdX, • PdX| 

• Pda Pdi 

• PdO,* PdO, 

* PdBr, ^ solutloii and 

• • Pdl, * Mmbihation. 

The compounds PdX, fopn *dpnble salts 
PdX,.2MX-M,PdX4, Aid P90l4 fo^ 


PdCl4.2Ma«>M,Pd9,; the acids H^d0l4 #id 



roe 




r «xiit in flohtlon. Thttohlbr* 
palUadatM an not wj dasiW r8du<^d; 

tha ohlorpalladites It^dOIf an nadilv oxidised 
to ehlorpalladatea. Nope of ihe haloid com- 
poanda haa been gasified ; the fonnula as;g the 
•implest that express the^mpbsitioi^ but they 
are not neoenarily moleonlar. PdBr^s (ormed 
by digesting together finely-powdend^ and Br 
in presence of water. PdOl, and PdClf are easily 
soluble in water ; Pd!l^ PdBr^ and Pdl, an in- 
soluble or ote slightly solnble in Vater. 

Bftlladinm, hydride of. absorbsiH very 
freely. OA piedb of Pd foil which l^s been 
Itronsjly hei^ tii absorbs 6(8 times its 

▼olnan of H at 90^-0^®. When eleotroly|lcally 
ppd. Pd i|i nsed as the negative pole in tho 
efCotrolysis of water, it absorbs 982 vola. H. 
The physical properties of Pd oha|ged with 13 
make it very probable that a definira oomj^und 
is formed, and thad this compound has the com- 
positioit (^0' details v. EmBoaBN, vol. ii. 


>ji|, hydn^de of^ o. Palladium, 


^iadlp 


posldsi amd hydmted oxidea^f, 

Palladinm, Iodide of, Pdl^ When EIAs; is 
added to PdG^Aq or Pd(NO,)^q, an almfosb 
1>lack pp, of Pdls.H 20 is obtained, which loses 
HyO tfi odbtto (Lassaigne, J. Chim. nUd* 11, 
57^ P^ is scarcely sol. water, alcohol, or 
e&er, slightljejol. HIAq, easily sol. KlAq, irom 
which dBSwIw n dark-red deliquescent crystals of 
potassium iodpalladite, E^Pdl,, separate on con- 
centration. As Pdl, is scarcely sol. wdter, the 
ppn. of this salt may be used in the quantitative 
estinAstion gf I in presenc&of Cl and Br. Pdl^ 
is decompom to Pd and f at somewhat above 
860* the last trAes of I an not removed by 
heat Siqpe, but by beating in H (Berzelius). « 
Palladium, oxides and hydrated oxides of. 
Three oxides have been isolated, Pd.;0, PdO, an6*j 
PdO,; another, Pd^O^ intermediate between 
PdO and PdO,, seems to exist. PdO and PdO, 
seem to form hydrates, but the exact composi- 
tion d these b not settled. These oxides all 
xoact with acids to form salts corresponding with 
PdO, Pd,0 at the same time forming Pd, and 
PdO, evolving 0. It is, however, possible that 
some salts megr be obtained correspondiim with 
PdO,, All the oxides an reduced to Pd when 
stron^y heated. The examination of the oxides 
of Pd it very incqinplete. 

PaZibunou suboxide %0. A black powder 
obtained by hea^g to low rqi^ess t|ie pp. 
losmed^byjmding Na,CO, to solution of a saiit of 
PdO (KaneT T, 1842. 276), or by heating Pd 
blaok in a stl^paSn of air (Wilm, PP. 16, 22251. 
ttaMmposed to Pd &d 0 by heating to full red- 
ness; reduced by H at ordinary temperatures ; 
raaots with acids to form Wts of Pd^with 
separation of Pd,* • 

PxuuniUM ifOKOXiDx PdO tPdUaaous oxide\ 
A black ^wdmr, prepared by beating Qd(NO,t« 
or very gently heating a Pd* salt with E,'*"' 
or Na^M wd washing the nsidne 4ith wi 
Beduoed very aa^ by H (W6bler, A. 171, l6b)»; 
gives Pd and 0 heated to folk r^ness. 
Bolnble In acids with difficulty, forming salts PdX 
iE«80||2N0|^„(te.). . • 

palladium monoaida. The 
dbtaioed by eddiug X^. or 
Mutionof nsaltol PdO wnsdeimri] 


ribed 


by Berxelius as PdO,B^g^t ti may ^ a bade 
carbonate ; heated to low redness this pp, gives 
€»d,Q. • e 

Palladzuii nioxmn PdO, {Palladia daida), 
A black powder, obtained by ppg. PdOI,Aq or 
E.^dCl«4^with excess of EOfiAq, Vsshing Sttd 
boiHng wilb water, and drying at 106* ; also by 
the action ozone en compounds of Pd, and 
by the d^tnposition of water using Pd as the 
positi>vi^le (Wohler, A. 146,-876! Mailfdrt, 
0. E. 94, 860, 118lb^. At low red heat gives PdO 
and 0, and at a higher temperature all 0 is 
given off: Treated with dilc^ HOlAq, gives 
PdCl,Aq and 01, w^ oono. HCOAp probably 
forms PdOl.. No oorresponding salts havd been 
iselated wiu oeytalpty. ^ 

Bydrutad palladiuv^ dioaida. The 
pp. obtainedeby adding excess of EOHAq to 
PdCl,Aq or E,Pd01,Aq is probably PdO^jAfi, 
but the exact oomposition of this pp, is not 
knowfi. • 

pALLADO-PALLiDIO OXIDB POgO, « 4PdO.PdO,. 
According to Sohneffier (P. 141, 619), an oxide 
6f this oomposition is ob|pknA bg melting 
^PdS, or Na^dS, wiOi ENO, and EOH, wash- 
mg^Avith water, and Treating the residue with 
aqua* regia. It is described as a dull-brown 
powder, which gives off all its O when heated to 
redness in air, and is reduced by H at the or4t- 
nary temperatuis. * 

• Palladium, salts ot OarilpfmHda obiUnad by 
replacing hydrogen of ncieZs hy Pd, AU^e 
salts ot Pd which have been isolated with cer- 
tainty correspond with the oxide PdO ; the salts 
of Pd are generally obtained ^^y dissolving Pd 
in the various acids, with a little HNO,Aq 
added, or in some oases by double decomposition 
from PdCl,Aq or Pd(NOj,Aq. Only a vet# few 
salts have been examin^ ; besides the salts of 
the haloid acids, the carbonate, nitrate, nitriU, 
sulphate, and atUphiU have been isolated (o. 
Cakbonatxs Ac.). PdCl«, oorresponding with 
PdO„ probably exists in solutidh, and several 
compounds of this salt — the chlorpalladates 
—have been obtained (v. Palladium tefm- 
chlorida, p, 796). • 

Palladium, seleuide of^ PdSe. A my 
fusible solid, resembling ofm-iridium, with which 
it is perhaps isomorphons (Bdssler, A.^180, 
244) : formed by heatings td^they Pd and Be 
(Berzelius). 

Palladium, sulphides of. Three sulphides 
are known, oorresponding with th^hree oxides. 
The highest sulphide; PdS„ reacts mih sulphides 
of mosp positive elements as a sulphanhydrids, 
forming aulpho-palladalA M,PdS,. • i;, 

S PaUiAdiuh BUBsuLPHinn Pd^. • A gi^, 
ard Bo||d ; S.O. 7*803 at 16*. Prepared by 
fusing together, for 16-20 miffutee over a blows 
pipe, 100 parts yellow kl,&,Pd.Cl, ^ 794), or 
*6 partsJPdS, ^tn 6 parts d^ E,00, or Na,CO» 
o^arts 8, and; 8 parts NH^Ol ; tno fused mass 
is treated with water, and ^o lustrous bluo- 
I violet crystals of E^^„ which are mixed loUt 
the Pd^, are cemoved by agitating with wafer. 

' Pd^S is very stable ; it is not acted on by tolds, 
i sotfoeiy f by aqua refia, mellp at A IM heal 
withoul change, hwia 8 slbwly ffmf 

Bhrongly heatM (Sohaeider, P« UX, / 

•pALLADiun novosmwnn PdS (MMm:; 
auljghide)^ Ot^taiiied by heating Pd^ cjf ammift ■- 



CALiqXID &aiDl. 


ap, spared ia the diy way, PdS forma a 
»«? ^ •ttlid t 


P. 60, 65), A colloidal solobfe ionn of pS’ 
was obtained by WinB8injB(br (Bl [i 49, 462) by 
dSSyaSr^ ^ wtremely dilate ftl^^n and 

(PoZZodic 

mpbi^. A ^iT-bro^ powder, aoaroely acted 
on by HNOgAq# soluble aqua i%gia without 
aeparotioneof S jBohneider,^. 14ll^)*; heated 

Ob^ned bv derompoBing sq^itivi of a aulplo- 
palladate by dilate HOlAq, and^wdbhing the 

l + aHCaAq-2NaClAq+PdS, + H.S. 

ii. reacts aa ad acid anhydride with 

the snlphides o( several of the more positive 
metals. ^ 

Sulphopalladatsi. ‘These salts belonr 
totwo ^ M!Pd«, andM^d.S.=M^dS..Pd.L 
(Schneider, P. 141, 819 ; J48, 626). t 

8od^ tulpiMpanadate Naj»dS, (Sqdiym. 
palladmm aulphj^). This salt has not been 
obtoined pare; as prepared by fusing 1 part 
f(iH^Pd.Gl, 794), or *6 part PdS, with 6 parts 
dry Na,COg,^nd 6 parts S, to Hdl redness, and 
washing^e residae^with water, it forms reddish^i 
brown needles, which dissolve in water to form 
a brown liquid deeompoaed by HClAq with ppn. 
of PdSse 

SUrnr stUphqpaUadate' AgJ^dS,, A black- 
brown powder obtained by adding the Na salt to 
an alcoholic solution of AgNO,. 

l%e members of the other series of sulpho- 
palladates, Ift^dsS,, may be looked on as double 
compounda of M^dS, and Pd.^S, or aa the salts 
of a hypothetiqal sulphopalladio acid H,Pd,S 4 . 
These salts mi^ perhaps be termed meta- sul- 
phopalladarss. 

Potassium meta-sulphoptdladatst E^d,S 4 
or K^dS|Pd,S. Formed by melting 2 parts 
NjHfPd.Gl, (p. 794), or 1 part PdS, with 12 parts 
K,GO, and 12 parts S, at a red heat, and wash- 
ing t^ fused mass wfth water (Schneider, P. 
141, ol9). Six-sided, blue-violet, metal-like 
crystals ; insol. wafeiu treated with HGlAq, K is 
removed bat no H^S is evolved, and the crys- 
tals become steel-grey; perhaps HPd,S, may 
be formed, ^t if so this soon decomposes, 
and a sulpmde, said to be PdgS,, remains 
(Schneider, P. 141, 626). Another compound, 
which majfperhaps b8 E^PdSf Corresponding 
with the fay^thetical Mid Pd(SH) 4 ) is formed# 
along with Fd, by heating in H. • 

• Silver meta-Ailphopalladate or 

AgxPdS,.Pd,S. A whita-grey, lustrous, crystal- 
line pp. obtained by treating the f. salt pith a^ 
idcoholic solution of AgKO,. • 

Palladium, sulphooyanidos of^ u. voL ii.p. 860. 

* J^alladium, tbio- salts of, #• Svdphopallad’ 
ofM under PalMium, sulphidu^ 

PAIK WL •KxtraetSd from the^fruit of 
Elak qutmeenaie. Soft or^ mess conlainiog 
Mlmilio Ind oleic aoidi kid their glycerides 



] MiiFUiT*** ana o&wio wuu» *uu 

{ptleaM •. Boodet, A 99, 49t Gnitonrt, ^. 

1, m; Hcmy, fl, 2«). 


— A labttenoe reaeinUini 

hamoglokln, which ocean in PatmOla emmS, 
0. B. 89, 816, 1078 } 0. ». 

41, 21d).* 

• Aon ojh«o, moL w. 98 (h 

(.VWiV.a* 

lOTO; 16, “ ‘ 

® ’ 

[Uidlja ‘868 

H35.(80li ^ 

[6] lx, 228). Occurs as ^oeride in a ve^arge 
dumber of apimal and vegetable fatssand fixed 
ous (Ghevreul, Eecherches svr lee corps pwaz 
I^my, A. 3fi, 44 ; Stonhouse, A. 86, 60 ; Sthamor 
a. Meyer, A. 43, 836 ; Schwarz. A. 60, 69 ; Heintz. 
A. 80, 299 ; 88, 298 ; 92, 291? von B6ok, /. or. 
49, 295 ; Berthelot, A. Oh. [8] 41, 216, 482 ; 47, 
297 ; Maskelyne, 0. J?8, 1). Its mpricyl ether 
occurs in bees wax fBredle, A. 71t MO), and^n 
human fat (Heintz),* and its oetpl ether in sper«> 
mMeti (L. Smith, A. 42, 241). Occasionally 
tMours in the free state, as in palm oil, and iiw 
Lyeqpodium sporAi ganger, Ar. PAJ^j 27, 626): 

Formation.— 1, By saponification oApalmi- 
tin, spermaceti, and melissin. — 2. By heating 
cetyl alcohol with potash-lime (Eninas a. Stas, 
A. Ch. [2] 78, 118). — 8. Together wffid^lrotic acid 
by fusiijg oleic or elaldio acid with potash (Var- 
rentrapp, A. 86, 209).— 4. By saponifying bird- 
lime with alcoholic potash (Divers a. Kawakita, 
C. J. 68, 271).— 6. By saponifying sthe wax of 
Myrica eerifera (Chittenden a. Smith, Am. 6. 

217). • » ^ 9 

j • Preparation,---^!. Japanese wax (8»ifis.) is 
saponified with KOH (1 pt.) and water (1 pt.L 
the solution ppd. by HOlAq, and the acid recti- 
fied in vacm (&aflt, B, 21, 2266).— 2. The fatty 
acids obtained ny sa^nifying fats are dissolved 
in ^oohol,.and fractionally ppd. with an alco- 
holic solution of lead acetate or a cone, aqueous 
solution of barium or magnesium acetate (u. 
voL i. p. 66). 

Properties.— Small hard crystals (from alco- 
hol), insol. water, v. soLaboilinf alcohol and 
ether. Slightly decomposed on distillation. 
Chlorination, in presence of SbCl,, yields CGL, 
0,01„ and 0.01. ^24®] partnaann, B, 24, 1018). 



and^dioxypalmitio orwAvua o, 

Oxidation bv nitric acid (S.G.l*^) yiel^ sue- 
oinio and giutario fields (CjarSte, 6, B. 102, 
692). J'he Ba salt distilled with NaOMe yields 
pentadecane (Mai, B, 22, 2188). 

SAts.-(NHJHAV-KA'l • 

(from aloohiU), infiol. ether. Dissolves m a Smou 
quantity of water, Ifiit a larger quantify ppts. 
EfiA's, vtiiioh oivstalliseB fMm alcohol in Pearfy 
scales [1 op®] ISchwarz).-NaA'^ lamfiik^ 
NaHAV uot by adding hot wateP(1600 pti.) fyi 
llaA'. usol. water, v. sol. hot koohol.->^]|^^J 
S. (alcohol) *0086 at 20^ * Pearly cryiialllhi 
r.— daAV * 8 . Mcohol) *0108 


•powder.— daA‘. ^ 

'MgAV [120®] (BLWithA', 
OuA', : greenish-olue ; 
phouB, sL sol. water. Bl. 
UeihpX $$her IfoAf, 
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Xthyl *lh»rV^W. C34'>] (Helali). (. 
Itoamyl «l*«r O.H„A’. J9<n (Bertlidot) ; 
[X8*6»] (Duffy, a. J.«, 8X4). Waxy. ^ 
Octvl OgHjyA'. [8*53. Foi?ned from 
the ootyl alcohol of castor oiL 

Dod$cyl 0ther 0, AA^ [41®] (K.), * 
Tstradeeyl eth0r [4^^. 

Hsxadeeyl ether C,.H„A'. [54^ (Krafft, 
JB. 16, 8028). Probably identical with^the cetyj 
ether 0, ^jA' [49°], wiioh is the chief compo- 
nent bf epw^aceti, fcom which it»is prepared by 
crystallisation from boiliif^ alaohol. . 

Oek%deeyh ether 0„H„A\ [69°]. 

, Qeryl ^ther [79°]#- «ie chief 

constituent of poppy Vax (Hesse, B, 8, 680). 

Mffrieyl ether [72°]. The con, 

stfttaent oT bees -wax that is insolnble in alcohol 
(Brodie, A. 71,169). «. 

Olyoeryl derivativee or PolCiitins o. vol. 
ii. p. 621. • ° 

Phenyl ether a [46°]. (260° at 16 
mm.) (Krafft a. Barger, 17, 1379). 

• p-ToZip^f/ierOy^A'. [47°]. (268° at 16 
mm.). e 

Chloride V),.H„OCl. [0. 126). (192 fL° at 
16 mm.) (KrafFt a. Burger). , 

• 0,jH„.CONH,. [407°]. Formed by 

the action NH^ on the chloride or ethei* and 
alto by*heating tetradecyl-malonio amide (Carlet, 
Bl, 1869, 174i; Krafft a. Stauffer, B. 16, 1780; 
Hell a.^M4poff. B, 24, 990). 

Anilide C,»Hj,.OONHPh. [90*6°]. (288° 
at 17 mm.). Made by boiling palmitic tcid with 
excess of aniline (Hell a. Jordanoff, B. 24, 943). 
Billiy needles (^m alcohd), y. e. sol. ether. 

Anhydride [64°] (ViUior,B. 

9, il32). • 

Nitrile 0,.H„.CN. [31°]. (262° at 100 

mm,). S.O. Y -8186 ; 153 -776. Formed by diS- 
billing the amide with P,/)^ (E. a. S.), and alss> 
bj heating oyano-palmitic acid (H. a. J.). Six- 
sided tables. Reduced by alcohol and sodium 
to hexadeoylamine (Krafft, B. 22, 811). 

References. — Di-BBOMo-pamario aom and 
Hxxapxooio aoiD. 

PALMITIC ALDEHYDE G,AiO. [ 68 °]. 
(198° oncor. at 22 mm.). Prepared by distilling 
a mixture calcium palmitate and calcium 
formate (Krafft, B. 13, 1416 ; 16, 1714). Elates, 
sL sol. ether. Combines with NaliSO,. 

Palmitic Mehjde 0„H„0. [47^. S, (al- 
cohol) v64 at 16^; 12 ai 78°. S. (ether) 16 at 
16°. Uot by oxidation 'of cetxl aloohol with 
ehronclc acid mixture (Fridau, S. 83, 2^; Poll- 
fas, A. Iftf 287). Crystalline. 

PAXMirra %f. OnTcxBDL • 
PALMIT0LIO JCID MoL w. 252. 

[42°]. Formed by the action of aloohoUF potash 
at 180° on di-bromo-palmitfo acid (Sch^er, A. 
14% 22). Silky (trop aleoboljT inaoL 

water, ▼. sol ether. Brferms 0,JUr/>.aDd 
FunuJIg nitric acid oxidises ftelo 
superio acids dnd suberic aldehyde.~BaAV^ 
AgA' : amorp)iqas powder blackened by light • 
R^erence^BnoMO-PALMJTOLTC Aow, e * . 
PALMITOHS AOf^H^l^CO. Di-pentadeeyl 
ketone. [88°]. 8.0. V -*99 ;i5a *794: Formed, 
^ distilling cgloium or barium palmitate with 
time rPiria,A7. R. 84, 140;*Ma8kelyne, d /. 8, 

I ; HiAfft,jB. Iff, 1414). Got also by hating 
Pimiilc gdtd with P,Q. at 210° (Rippmg, 0. /* 


PAUfmO AOW^ 

67, 986). bilfiiy plaleA t. sol alcohol and 


Oajim JO,.H«),C:NOH. [69°]. Needles. 

•PAtMITOXTLIO ACID [67°]. 

Formed,*t€;gether with suberic acm and suteic 
aldehyde by the actioQ of faming HKOg on pal - 
mitolio acidf (Schrbder, A. 148, 86). Lamina 
(from aJcehol), insol. water, ▼. sol. ether.— AgA': 
white pp., tumedimolet by light.* 

PAKAQUILOhE Occurs in the 

root of Panga; guingue/olius (Oarrigues, A. 90, 
231). j^orphoua powder, ^ sol. water and 
atjohol, insol. ether.' Has a bitter-lweet^ste. 
It| solution is ppd- by fknnin. H^04 forms a 
purple sojntioiffrom whidh water ppts. panaoone 
0|bH^«0, (7) % crystalline peflyder. HClAq also 
forms CO, and panaoone on heating. 

PANICOLB 0„Ha,0 Ac. 0,^„.OMo. [286°]. 
A oryptalline substance in oil of millet (Kassner, 
Ar. Ph. [2] 26, 896 ; 26, 686)f HOlAq al 160° 
forms MeCl and 0,JH,,0 [78°]. 

• PAPAlN V. Pbotbids. 

„ PAPAVERINE 0JEl,N0f4ir « 
^(OMe):CH.g.CH:CBW$J 

C(0^t3):CH.C 0.CH,0A(0Me),[l:8:4J 

rGoldsohmiedt, Af. 9, 330, 849). [147°]. S. 

(ether) *4 at 10°. Occurs in opium (Merck, A. 

I 66 ; 126 ; 78, 60 l Anderson, T.B. 21JPt. 1 ; Hesie, 
I A. 163, 76 ; St^pl. 8, 261 [2] 7, 6^1)- 

Preparation. — 1. The aqueous extraqf of 
opium IS ppd. with NajCO,, the pp. dissolved in 
ether and shaken with dilute HOAo. The acetic 
acid solution is ppd. by NaOH. The pp. digested 
with oxalic acid solution yield#orystalline papa- 
verine oxalate. It is better, however, to dis- 
solve the pp. in acetic acid, remove thebaJJpe by 
tartaric acid, ppt. the mother-liquoi^with ammo- 
nia, wash the pp. with alcohol, and then treat 
with oxalic acid. The oxalate is reorystallised 
from hot water, ppd. by GaCl,, the filtrate ppd. 
by NH, and the papaverine recigrstallised from 
alcohol (Hesse). — 2. A solution of the hydro- 
chlorides of the apium bases is ppd. with cone. 
NaOAo. The pp., consisting of narcotine and 
papaverine, is dissolved in £fi31Aq, and diluted 
till it contains only ^5 p.o. of narcotine. 
E,FeCy, is then added and, after 24 houfs, the 
pp. of papaverine ferricyamde is collected and 
decomposed byNaOHAq fPlogge, Ar. Ph, [8] 26, 
343), 

Properties.— Trimetrio prisms (from ether* 
alcohol); a:&:oa *32:1: *42. Narcotic. Nearly 
insol. hot water, v. sol. hot alcohol and chloro- 
form,%. sol. hqj^ benxeng. Cannotiie sublimed, 
inactive to light (Goldschmiedt, If. 9, 42). 
pOonc. H BO. forms a colourless solutfon, burn- 
ing darVWiolet on warming^ On adding dilate 
H.4SO,, HCl, or HNO, toaCKilution of papaveril^ 
in acetic acid, the sulfate, hydrochloride, or 
mitratePis ppd.« A solution of papaverine in cone. 
HfSO, gives a pp. of sulphate on adding water. 
Papaverine is a weak base ; its solutions do 
affect litmuq. With ammonium selenite ^dis- 
solved in oono. KSO, it gives a bluish colour 
obangiiW to red (Ferreira da Silva, Bl, [8] 6, 87{ 
C.R. llS, 126). • ° • 

Rihctione.—l. Potoeh-fueUm yte^s mlthyl 


amine, 0. 

8cid (Ooldsohi 


:6(OMe) Jl:8:4], and prfitocateoliiilo 

it &4, 704(6, 999}.--2. Till* 



PAPAV««JNR 


m 


WHO auiAq.— 8. A^aeoof 
KMnO^ dkidises » tl papaveriOi veratnov^ m- 
hemipiOi pyridine j[a)-^.carbozylio, dimethozy*^ 
oinohomo, dimethozy-phthalio, and ozalio cAsids, 
hemipie iso-imide NB^, papayeraldine aqd COg. 
Papaverio aoid (y. infra) ia the main prodnot 
(Ooldaohmledt, M, 6, 872 ; 8, 610). •• 

SaUB.-~B'Ha [220°]. S. 2*7 at 18°. 
Large monoclinio crystals; a:&4«*83:l:*58; 
8 * 92° 20XPouUon, M, 6. 676).-B'gH|»Cl, 2aq. 
[198°],— B'gHgZliCl4 ; white ^metric crystals; 


B'gH^gOlf: triolinio prisAs.— B'HBr. [214*]. 
Monoclinio crystals; a:5:c°-i83:l: *68; 8>«^° 
60'.— BTH. [2002* • Montoliiflo, |ometimee 
isomorphoas with the hydroohloq^e, but when 
erystallised from alcohol a:d:c « 1*8:1:2*12 ; 
8*91°. — B'HIg. Purple .monoclinio prisms.— 
BTO.*: thin Teddish needles. — B'aH.^Hgl4 .— 
B'HnO«: dionoelinio tables; a:5:c = ‘82:l:*65; 

3 « 94° 9'. — ^B'HgS04 : menoclinio prisms ; 
a:6:c - *83:1:1*^; 8 =« 92« 29'.-B'H,CrgO,. Flab 
orange nfedles.— %'HjC204. S. *26 at 10°i 
Prisms.— B'C^HjNjO,. C179°]. Golden t^lefl 
(from alcohol). — Succinate B2GI|i(jl204< 
[171°].— Benzotfte B'O^^Og. [*45°].— Sail- 
oylate B'0,HA- [130°]. — Meconate 

W7H4OY aq4 prisms, si. sol. alcohol.— Ferfo- 
oyanidtf F4H4FeClr. (Plugge, Tlr. Ph, [8] 26J 
793)^ 

M$thylo ’iodide B'Mel 4aq. Melts at 196° 
when anhydrous: 65°-60° when hydrated. Insol. 
ether, sol. water and alcohol. Moist AgjO forms 
a caustic hydr(B:ide, capable of giving a car- 
bonate (Claus, J, pr. [2] 38, 496 ; Goldschmiedt, 
M, 673). The following compounds have 
been prepared from the methylo-iodide (Stransky, 
if. 9. 761) : B'MeOH a;aq. Melting at 216° when 
anhydrous, B'MeOl [76°], B'jMeJPtCla 8^, 
B'gMegCrgOy [86°], and thepiorate B'MeOsHgNgO,. 

B'EtBr4aq. [140'’-146p 
(Goiasohmiedt, M. 6, 667) or •'EtBraq. [HIT 
(Olaus a. Haettin, B. 18, 1676). Tmuetrio 

Doedlea; o:6:c--'/b:l!-64. Bolling KO^q|oim8 
tho idkaUne oxide (B'at),0,8l. 8ol. cold water. 

SkthylO’ chloride B'EtC14aq: pnams. 
[ 80 °]. Gives B'^tiP^l«8?jaq [223°]. 

Bthylo-ioiide iTltl. [216^. 

Ethylo-nitrateWEm.Se^ Ptt^e. 

BthylO’Ohromate B'^EtjCraO,. 178^* 

EthylO’piorate B'EtC^R^l^O,. 

BeneylO’Chloride B'C^HjCH^. 

KMn04 oxi^ses it to v^try acid, 


[ 86 °]. 

iNiiro-hen9ylo*chlorid% 
OrystalliseB^with 


nstdles. — (B'OHgBslgPtoC — B'CHgBsNOg 2aq. 
-ffi'OHgB*)gOr,0, and B'OHgBsOAN.O, 
[172°]. An aqueous solntien of the phenaoylo* 
bromide igives .with dilute NaOHAq a pp. 
B'CHgBzOH, whence boiling aloohol produces 
(B'OH^^gO [186°], frystalllsing in omoorless 
zioodlos * 

TArahydride [201°]. Mada 

^y reducthg papaverine with tin and HOI (Gold* 
schmiedt, if. 7, 497). Sipall prisms (from dilute 
alcohol), m. aol. hot water, si. ^1. etiier. — 
B'HClSaq [290°^ Monoolinic needles, ewith 
very bitter taste ; causes albuminuria vihen in- 
jected Aitsrnally. — Sal t s : B'JH,ftCl4 8aq.— 
B'HiHO, 7aq. — B'H20204^aq. — B^Or^P, 
^'OAN.O,. [270°]. Yellow needles^ y.^iO. sol. 
alcohol. • ^ 

« Bromo-papaverine 0.2oH2oBrN04, [146°]. 
Got by adding bromine-water to a solution of 
papaverine hydrochloride. Mpuoclinio crystals, 
insol. water, v. sol. aloohol and ether.— B^ter. 

Kitro-papaverine PaoHaoN-O. aq. [168°]* 

S. (ether) *03 at 12°. Me^e by boilip Aapaveripa 
with dilute nitric %Did*(S.G. 1*0 d; (Hesse, A, 
8, 299^ Pale-yeUow priAns (feom dBute* 
alcohol). Violently decomposes wnen qniokly 
heated.-SaltB :«B'HC1 IJaq. S. *86 at 16°.-» 
B'^H^tCla.— B'HI : v. si. sol. hot 'water. — 
B'HNO.aq.— B'-H2S04 8aq.— B'HAO* 2ftq : yel- 
low^risms, ▼. sL sol. water.^ 


'apayeraldine__ Oa„H„NO* 


[4:8:1] 

0,H,(6Me).2.C0.04H4(0Me)^l. [2l0°]. Made 

by ozidation of papaverine wi^ KMnO< and 
dilute BL4SO4 (Gnldschmiedt, M, 6, 964; 7, 
486). Yellowish crystalline po^er ffxom 
alcohol), insol. watdl and alkalis, t. sol. hot 
HOAc. H2SG4 gives a red tolonr, ohangi'dg to 
dark violet on warming. Potash-fusion, splits 
K up into veratrio aoid and dimethozyisoqumol- 
Mte. Tin and HCl reduce it to papaverina 
tetrahydride. — B'HNO,2aq: lemon-vellow 

needles.- B'HClojaq; yellow crystals, decom- 
posed by water.— B'gH^tClg aq ; orange prisms. 
B'H2S04.-B'0,H,N,0,. [209°]. 

MstAwZo-iodids B'Mel 8aq. [186°]. 
EthylO’bromide B'BtBr8aq [above 270°]. 
Beneylo ’hydroxide B'0,H,OH or its 
anhydride (B'0,H,)20 is a nroduc^of the <«ida- 
tion dt papaverine henzyib-ohlonde by dum 
(2 p.o.) RMnO* at 46° (Goldschmiedt, 2f. 9, 827). 
It crystallises from boiling water or aloohd to 
slender colourless needles [1*4°], oonvwted by 
boiling HClAqtoto piQiaveral^ J 

OAm 0^^O,(NOH).* [846^ .WMt. 
neemes, sol. hot benzene. • 

Phenyh‘hydr<^tid$ 

[81°]. Reddish-yellow ^odtles ^m almoy^. 


q, aid 


• bromi/t* *i'S' 

wiflloreinnnt pyramids (Beutter, AT. 9, W^^)* 


l:96rand'rfi plloraO hoars‘(6. Krause 3f. 
ft folk White crystallih^powder foontatotog 

2 aq), in8ol. water, m. sol. aloohW,!^ sol. etper, 
disfillation with smc-dust.— Salts. BHGl . 

ite needles. -B'ASa4«aq*-BTO2aq.- 


LB'J5.0oO!8aq ; needlto. m. sob hot water, 

1 * 

toe ^tk EAiO^ 

; XO, X58,l^). 


0A(6Me),.00.04Hpi(0( 
by ozidising papaverine 
schmiedt, «. 6, 88Q 


Formed 
►4 (Gold. 



800 


P^^TKWHB. 


■datKms m Mid m reaotioii. Deeompos6tfV>ii 

^I'l tenM Motooataohnio Mia. 

S*jX' ~ — oiS'Uta 

BtA". - 0»4;V0H).(toq. _ A«^»8K - 


- Mpno-eihyl ether StHA''. ri88®l Om 

P»P»TOrio Mid in oono. 



•^6ta.-CaA'J^s Bwupo „ 

BaA,4aq.-*-HA'H01aq: orange- 
; ozjstalliiie pp. 

aIcoholif.~B'flCl aq : yellow needles. 

wkM^t^Si 2 ^ 1b m» Ji ^ ^ ^ ^ ^ ^ W .A II M ^ 


groups of needles. — 
•red needlea.~7 



An alkaloid in dried 
^p^ he^ ^ Papavereomniferum (Deaehamps, 

(from 


•^kol). *“ &linred 1^ by ^“o<. 

fAPAiyTJUtf. An audl^rphoos hygrosoopio 
powVer ppj by q^ding alcohol to an aqueous 
21*5; (PeokhoU, 

J^e Mngtc **• astringent, sli^^ 

ACIB OAN.0, 

iico" Oxatyl-urea. 1(61. w. 114. S. 


00<^;W 


o!B.m. fgaL 

.PofTnaffw.—!. By dissolving uric acid (1 pt.) 
in nitnc acid (7 pts. of S.G. 1-3) at 70^ SdI 
^ Bjmp. when parabanio acid 
on doling (Liebig a. Wdfler, A. 
26, 286; Mensohutkin, A, 172, 74).-2. By oxi- 
A product of the action of 
?^£La“ (Striker, A. 118, 166).— 

hAting with MnO, and 
^ots^SO, (WMbeler, BL [2J7, 621)t>rjrith 
KNOa an(8ri^04 (Gibbs, D, 1, 841).— 6. A^ro- 
duct of ^ a^ian of HCH imd KCflcion uric Ld 
j^urent a. (Whafdt, (8J 24, 176).— 

N^TO.JiH.OO.CO^ at 200^ {Grimaux.0. B. 
77,^6^).— 7. actio^f POl* Sft dik- 

« ol^ oxalic a^ and nrea (rtnonraroff, Bl (21 
18, 27)s— 8. By hearing nitro-pyruvic ur^de wifli 
omgdM an4»wtter(arimaux, ff. B. 79,* 1478)!-. 
Jrr^ of Br and water on uric ackl 

® * Magnier, Bl. [2]t2Q, Wh 

*JJ?Pf'^--“^qplinio lamina (irom water 
» alcohol); a;6uj«l; *6)86: *478; AtSl® 2V. 

aooOorling a white sX‘ 
OnnaetelyjniditM hr KMnOL ud 
** Bff. Hot atlMked tar kNO^ 

Iti solution ia not tmd. hv Ha 


^.aS5i»4;*54a 

fe“4*»fM4)!*®’ W- «< >»a otaleit 

1. In aqueons sblntion ll&c adlti 
raiidly change to oxalurate[a-g2. Zdao and HCfl 
reduce it U oxalantin.— 8. Alooholio KH. at 100’’ 
forms oxiauramide.^. AlcohoUo Btfat lOO’’ 
forms crystallising from alcohol in 

oold water fflOasiwets, 
(^ ptO’^at 180® forms 
5^^v"^^y“®oluble^^wder (Grimaux, 

, Giystallihe powder, got by 

a!.^amg alcoholic amioonla to a sointfon ofjNira- 
SS"® abiglute alcohol. Gives off its 

NH, at tpo®. Warm Water converts it into 
anunomnm szalnrate. — Na^i.'. — KA.'. Qot Iw 
using alooborio KOEt— AgA'. 'Oiystallinenpi 
fo* *>7 -igNQ, to a Mlntion of KAV- 

. Gotobj ppg. a Mlntion oipata- 
W and with AgN&r IumL 'water, m 1. 
HNOr— Urea salt CON,H<HA'. Eonr-sidsd 
1 ^ ^ i • ^ y d r a ■ I n e 

lalt ^APhU;^^. Insa. aloohol 

Boilings water oonrerts it into 

N^eO.NH.CO.OOJJ^h (216"] (Skinner la 

pro"]^a S) »*>»• 

~ ’ /IB S at A". 

, — nitric add (8 

RRo KKo j ''A mixture is ke?>t at 

80 -66®, and finally heated to 70®, when the 
hydrate sraarates in large ofystals (ToUens a. 
W&gier, A, 166, S23,; 176, 227). Formed also 
by the action of POOl, on a mixture of nrea and 

160 -160 it loses water and changes toorainarr 
parabanio acid. ^ 



Methyl parabanio add 


«><^H*:§o. 


Met^U)xdlyTrurea, OxalyUmthyUirea, [149®!. 

heating rntroso-oreatinia 
with HCl at 100® (Dessaignes, A, 97, . 842 ; 
Mfacker, A, 188^ 816), — 2. From methyLmic 
acid a^ HNO, (Hill, B. 9. 1098; 18, W9).— 
8. By the action of AgNO^ on^'methyl-thiopara* 
banic acid(oxalyl.methyb,thio.urea) (Andxeasoh. 
B. 14, 1^9; if. 2, 279).— 4. By oxidation of 
theobromme or oaffoline with chromic add 
mixture (B. Fischer, AT 216, 297 ; Maly a. 
Hmtar^er, B. 14, 727 ; Af. 2, 94). 
iVit^ff«.-Oplou^^ 

hot water. Add in reaction. Nonvolatile with 
^^mposed by avails, even in the cold, 
mto ihethyl-nrqp and oxdie add. « 

^ Sal t. — AgA'. Needles, soL hot water. 

Di.iiv»thyl.parabanic add 
OholMt^ham, [146®]. 8. 1^*2^! 

Fbm«<^7-1. Thff final product of the 
wrion hf ^orme on ^^c In water (Boch. 
lAicr, A. 78, 128).— 2. By bdling eeiffip c with 
nitnc add (Stoahhusc, A. tfTdTl \ 40. 222)^ 

Wdsss.'zsr.cisss&dl 

^dhe^with chromic am inilto [Maly a. 
Hint.Mgg.r. a 14. 7M).-«. th. M «( 

AjNQ, on 

[.0. B/thf aodon of 48^ 8GIA9: oa aiaMMk: 
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wyi 

(mil 


1 

waterfixi wl 


_ osomsed 

if fof. 


I (Loipen, 1ft XO. 184)c 

• v£^i- Completely decomposed by 

wkwxs. Gi^es no pp. with lead aoetatd 

^ oxala4#if ppd. 
ff^ohimont, B, T. 0. 
o» 3i7)> » 

B^ttojf>s, — 1. Alcoholic NH, tevs di- 
metoyl oxaliwamide [326^*00 healing.— 
3. HClAq at ^'isplita it uj into oxalic acid, 
COj, and methylamine (Calm, B. 12, 624).— 
8. ^Id alcoholicnoda decomposes it into oxalic 
^jjnethyl-urea (Mia. H.).-4. Zinc and 
*^duce it ft) di*m^thyl*glyoxyl*area 

^^NMe.OO <» 7 «tanineV)d 3 t melting 

below 100®, decomposed by heating with baryta 
into glyooUic acid, oxalic acid, methylamine, 
and CQi (Andreasch, 3f. 8, 42|^). — 5. On waipiing 
with water otntaiping BaOO, it yields di-methyl- 
oxamide (Maly a. Hinteregger, M. 2, 88, 132). 

Phenyl-|araipnJj acid [208°].* 

• Made fromphenyl-urea and CICO.CO^ t (Stolen- ^ 
tin, J, pr. [2] 82, 11). Silky plates, v^W. 
alcohol, ether, an^hot water. • 

^Di-phrayl-panbanle mU 

[204°J. ^rnftd by filing an alAholio solution 
ol ^ phenyl-guanidine dioyanide (dioyanomel- 
anili&^ OjjHjjNj or H -tri-phenyl-guanidine 
dicyanide with HdAq (Hofmann, Pr. 11, 276 ; 
B, 8, 764). Formed lUso by warming thiooarb- 
aniUdo-thio-oxanilide with ucoholio AgNO„ and 
by the action of ClGO.COsEt on di -phenyl-urea 
(Stojentin). Needles, insol. water, y. sol. alcohol 
and efiier. Decomposed by boiling EOHAq into 
oxalic acid, aSiiline, and CO,. Yields with fum- 
ing HNO, a di-niti'o-di-phenyl-parabanic acid 
crystallising in needles. 

PASACOHIC^ACU) w. Lactone of Oxxptbo- 

TABTABIO ACID. 

PABAFPIK. Solid, wax-lilis, fatty mixture 
of hydrocarbons of the CnH,n>s series, very rich 
in carbon and characterised by a very marked 
indifference to most reaj^ents. 

Angsts. — 

1 8 » » * 8 

0 86*16 84-9 • 86-31 84*86 85*6 

H 14*86 U-81 14-44 16*03 14*9 


1, Anderson, JL 1867, 480 ; 2, 8. Brodie, P.M, 
[8] 38, 178 ; 4. Pawlewski, B. 23, 827 ; 6. GUI a. 
Meusel, C. S, /. 6, 466^ BeUstoin states ^Bn. 
1, 189) that c^meroial paraffin olually contains 
1 p. 0 . oxygen, which can be removed by heating 
with Na in a tube. Lippmann a. Hawliozek 
(Be 13, 69), from a f&nole of brown coal paraffin 
T. il loL alcohol pri 4)y heating with PCI,, 
formed C^mOL; hence give fonnola , 

BoUey (ATlOe, 280), by heating hot parafflnd 

have formedman paraffin by oxidation wim 
ia^«ted folutlow In bSSene and ^xylene ] 


It beliavef ae a eolhiU in 

most other solvents. 

Melting-point [46®..66®]^ By the actioii of 
solvents, qpiall qnantitiea of fractions p8®>46®1 
have also been obtained (Albrecht, 1>. P. / 
318, 380). Ozokerite sara^ G64®]. 

Boiliil^-noinU Above 800®. In omde 
petrolAm me portion (800®-400®) solidiffes on 
<^ling. "On fractionating, BoUey and Tuch- 
sohmid found that the ptgrtion [63®] pOO®) gave 

[44-6°] and reside [6ffi6°]. t 

SpB^ftc gramy varies fromc0*872~0i(D12 at 
17®(Albaeokt). Ozokerite paraffin [64®]. S.G.tt 
0-917, [88»]. S.a. *1 0-874^eUby, cf J. 4^M8). 
paraffins expand considerably on meltmg. 

Occttfrcn<w.~Ocour8 native as fosul wot, 
hq^hettine, and ozokerite. The latter is the 
most abundent, and is found in Galicia, Bon- 
mania({ on the island of Tscheleken on the east 
coast of the Caspian Sea, and on the island of 
Swjatoi at Baku. Whgn bleached it is called 
cerisine. According to Zawziec^, ^ozokerite 
contains a crystallinq anh amorphous paraffin. 
It is also fouqd in Etna lava to®the extent of * 
43 p.o. in certain geodes pilvestri, G.^2, 9). It 
is obtained by th| distillation of brown coal, 
turf, boghead coal, shales, schists, arid* natural 
bitumens, wood, wax, and wax and linfe. it 
can also be obtained from broi^n coal tax. 
Details of various methods are ^er«by von 
Boyen, Z. /. Angew, Ohem, 1801. 2^). Paraffin 
is also obtained in large quantities from Ameri- 
can petroleum, being present in the high-boiUng 
portions which form a residue after the lighting 
oils have been distillel off. Other mineral oils 
contain appreciable quantities s>f solid paramn, 
e.q. Bangoon oil of Burma, 6 p.o. For tj^egsro- 
pliration of commercial paraffin from these 
Wies u. Thorpe’s Diotionabt ov Applizd Can- ^ 
uiSTBT, and for a theory for its formation in 
nature by the dpeomposition of animal matter, 
vide Zawzieoki, D. P, J. 280, 69, 86, and 183. 

Properties.— Paraffin, when pore, is a solid, 
colourless, translucent substance, perfectly in- 
odorous and tasteless, somewhat resembling 
spermaceti. It readily melts, forming a colour- 
less oU; bums from a wipk wi^ a bright 
flame, bit does not bum easily in the mass. It 
is insol. water, sol. hot alcohol, v. sol. ether and 
oils. The solubUity of paraffin from ozokerite 
has been studied by Pawlewski FUlmoxmwicB 
(B. 21, 2978), who shdW that tha liquid eon« 
stituentEe are mostly sol. glaffi^ acetic ncid, 
whereas vaseline, censine, ozokerite aiill^araffin 
are almost ii^oluble. PawlewsU ®. 28, 827) 
also states that ozokerite pardffin is loL formic 
haoid, aodte acid, benzene, p-xylene, and chloro- 
form. Thorpe a. Yoimg (A, 165, 1), by heating 
paraffin & closed vessels at a high temperatoijp, 

, have resolved* it into^a little gai and hydro- 
Lcfl^ni of the CyEEsn series 
r^ers of ’the C,iE[2N4-t senes 
Higher iolid«nd li^^uid hydrocarbon were also 
obtained. • Long heating at 160® oaoses an in- 
cre^e of weight, attributed ^ BoUey and Tuch- 
sqhmid to ’ oxygen, absqrption [Z, 1868. 600; 
Jeznnowitoh,B. 8,768). Oxidised# ro^wta can 
also be*obtained by* the action 
B gft ntff. Champion (0. B. 7& 1676) shown 
that vdtiosulpbosie add sloi^ trnhafbnns it 

• F 


SOS 




90^ into A liquid oil dt the oom], 

(called paraffinio aoid), from which 'ethl 
Halts have been ob^^ned, and at the same Aime 
yields a white solid 0 ,iH„NO|Bo 1. Aa. Faming 
nitric aoid, according to Pouonet, also acta upon 
paraffin at 110°, forming a true paraffinfs aoid 
OuHigOs [46°] ^gether with other f itty aoids» 
The acid has a wax-like odour, is inso^ water, 
but sol. alcohol, ether, and benzenor is easily 
decomposed by heat, and forms deliquesceiit 
salt:} of the alkaline metals, and yellow, cheesy 
plc^s with' the eaVtha..and magnesia. It is 
carbonised by^^ulphurio aoid^BZ. 23, IPl ; O. R. 
and nitric add oonvert^t into nitro- 
' oompoundl: and su^enc aoid. Onampinn has 


also Lhown that chlorine is absorbed by paraffin 
ip Bunli^^'ht, producing hydrochloric aoid. Ad- 
oording to Gill a. Meusel {Z. 1869. 66), CrO, 
and dilute HNO, oxidise paraffin a mixture of 
cerotio 0 , 7 H^ 402 . succinic, and other fatty acids. 

According to Beilstein a. Wiegand (B. 16, 1648), 
ozokt^.ite contains a solid hydrocarbon of the 
olefine se/ies. It is fb'rmed by distilling the 
'bzokeritf^ vaaio, add, after removing the first ' 
portions of oily distillatef orystaihsing the solid 
portion from a solution of alcoholic berfcene.^ 166, 80), 
It is called lekene [79°] S.G. 0*9392, and is* a 
very stu^h^e compound, being unacted upon by 
(3rOj/:HNO„ and KMnO<. It is, however, com- 
pletely oxidised by acid KMnO^, and slowly forms 
a brofpq- compound when heated with Br and 
ilgO in a citodled tube. For methods of analysia^>| 
of paraffin scale, and determination of imparities 
therein, vide B. Bedwood, 8* C. L 3, 430; 

Joum. Soc. AriSt 1886. 66; Sutherland, S, G. L 
6, 123, £71; and Stuar4 Thomson, ibid, 10, 

8Ca et sea, ^ S. B. 

FABAITIN^’HTDBOCABBONS V. Hydbo- 
cabSoks. 0 

FABAFFIN OIL V, Fetboleuu. 

FABAOLOBIK v, Pboteids. 

FABAHiEMOQLOBIH v. Hemoglobin. 

FABALBUMIN v, Pboteids, Appendix O, 
FABALDEHTDB v, Aldbbtde. 

FABAHILIBE 0,^„N^ [192°]. A base 

found by Hofmann (Pr. 12, 314) in the prepara- 
tion of crude aniline on a large scale. Long, 
silky needles (from dilute alcohol). EtI yields 


it, in alookoUo solution, into a sugitf and 
•inousparidol n 

FABIIXIH 0„H„0„^or*04^„0|,. [filO®]. 
S. ‘j)08 in the cold ; 6 alTlOF^. Ppd. b)r adding 
water to an aloohoUo extract of sarsaparilla root 
(^luokiger, Ph, [3] 8, 488). Plates or prisms| 
sol. hoH^lcohol and chloroffirm. ^no. H^SOi 
gives a yellow solution. Dilute HOI gives green 
fluoresoenc;^ and BpHts it up into* a sugar and 
parij^^niu which is iuMl. boiUng 

FABISTYFHtriN. An ^amorphous body 
which accompanies paridin, and may be ppd. 
by tannin. ''Boiling dilute ackis split it up into 
^ sugar and paridin, ^ 

FABFEVOLINE. blame given to th6 hexa* 
Hydride o! r’i-rtifith^rl-vethyl-pyridine, and to 
pyridine* bases isomeric therewith. 

FAB8LB f . The volatile oil of parsley con- 
tains a terpene (162° i.V.), S.G. ^ *866 (Gerioh- 
ten, B, 9, 269 ; S^nbr a. Griinling, A, 208, 76). 
The seeds contain apiol (g. vj. Water extracts 
Apiin (q. V.) from the plant. 

PABSNEF. The volatile oil of parsnep 
seeds contains octyl n-bu^yiCie (^nesse. A, 


0 , 2 H.,EtN 3 md 0[;H„Et,N,.-B"^,Clcaq ; six- 
sided plates f^from cone. HClAq) converted by 
water into yellow needles of B'*HC1 aq, si. sol. 
water. — B'',H^G1«: yellow prisms. — B"HNO,. 
~B'ejB 04 .-B"ASOf 

BenMoyl derivative Needles. 

FABAFEFTOKE v, Pboteids. « 
FABElJilC AOID OJQaO, 7 ^ acid some- 
times obtaHied igi the {ffeparation of lecanorio 
aoid (Schunok, A. 54, 274). Needles ^^taining 
aq), T. el.* sol. cold water, gK>l. alcohol and ether. 
Tastes bitter. Reddens litmus.— PbA'/? : white 
Aocnlent pp. . • * ** 

FABlOIllS V, OiNOBOMA BABXS. 


A nentral^ucoside extracted by^cohol ^om 
the leaves^f Paris quadrifolia (Wa^^ Bhamu 
Cent. 1841. 690 : N. Jahres. Pharm, 18, 174 ; 
Delffs, itnd. 60, 1&). Formed also, together with 
A sugar, bolUng i^isiyphnin with dililte 
H,80.. /nfti lamintt (oontaining 4aq) {horn 
WAtsnr) (^ufts.of needles (from alcohol). &>no. 

Ji<S 04 loms itredf Boili^ HOI Aq decomposes 


uu, ou;. ^ 

. •FAttVOLINEO,H„N. (o.200°). A product 
of rne putrefaction of horse^fiesh (Gautier, Bh 
[2] 48, 11). Oil, smelling like hawthorn blos- 
som, V. sol. alcohol and ether. Besinifies in^r. 
Its platinochl«iride forms sparinglj-soluble fleeh- 
ooloured crystals. ^ 

Parvoline CpH„N. (c. 220°). A product of 
the distillation of cinohGtiine with potash 
(Oechsner de Ooninck, G. B. 91, 296).— 
B'jHjPtCl* : brownibh-yellow^powder. 

Parvoline C^H^N. (183°). A product of 
the dry distillation of the bituminous shale of 
Dorsetshire (Qreville Williams, G. J. 7, 97). 

Parvoline 0,H„N. (188°). 3.G. aa *086. 

Got by distillation of coal (Thenius, J. 1861. 
602). 

Farvolines of known constitution v, Di- 

ETllTL-PTRIDXKE, Dl-UETUTL-STHTL-FTBIDlNa, 

Tetra-methtl-^^tbidine, and Mbthtl-pboptl- 

PYRIDINE. 

PASSIVE STATE OF METALS v, PassivUy 
of iront art. Iron, p. 62. 

PATCHOULI. The Volatile oil ot pa^tohonli, 
obtained from the leaves of Pogostemun Pat- 
choulif contains a sesqiiiterpene (which yields 
0„H,.2H01 [118°]), and a camphor 0,^.0 
[66°], (296°), S.O. £! 1061 (Gal, 0. B. 68, 406; 
Montgolfier, 0. B. 84, 88 ; B. 10^284 ; Wallaoh, 
A. 288, 81). Patchouli oamphOr orystallises in 
hextgonal prisms, insol. water, t» sol. alcohol 
and ether, it is Wvorotatory [alo » * 118°. 
On distillation with ZnOL, or on heating with 
HOAc and Ao,0, it yields patohoulene OnHn 
(264°), S.G. » *946 ; [oW 42°. • 

PATELLABIC [above 100°]. 

Oooi:^^ in t)^e lichen PeUeUaria (or ParmeUa) 


PABI^pP S.^‘5; S.i(hlooh8l) 9.*||Scn^a, from whioh ^ 


ether (Knop ; Weigelt, Z. [2] 6, 298V. Crystal- 
line mass, insoL water, ▼. soL aleohoi gnd/tfor. 
Tastes hitler. Decom^sed on fusion or on 
boiling with baryta, with formoAon of oroin and* 
oxalufaoid. FeOl, Vv** 8 ooloor, Oold 

baryta-water fonns a salt with tipniionl bins 
oolw. 

PAYUV 0 . Fnani» 



rAWfllKa,^N^. [166»]. lah--49-6'> 
in a *46 ||,o, ali^holii eolation. An alkaloid 
exir^ted oy alcohol from a white bark of an 
Asptdosperma from PSyta in Peru (Hesse^A. 
164, 5587 ; 166, 269; 211, 280; Wulfaberg, Ph. 
W 11, 269; Arata, 0, 11, 246; 0./.40f62J). 
Prisms (oonthinin^ aq) si. sol. water, ether, 
benzene, chloroform, and (unlike aspmosperm- 
ne) ligroin. * Tastes bit^r; is imt poison- 
ous. When heatod with soda-liml yields 
pa^^tone, I noUfUitrogonous substance, ouonc. 
HNO, forms a colourless solutiogi, changing 
through red to yellow. F0CI3 and cono. H2SO4 
give no colour, ^loridc of gold gites a j)urple 
pp, HgGlf gives a yellq^ amorphous pp^ 
BleacUing powder produces, in an acid solution, 
a red colour changing through*bliv to yellow. * 
aalt8.-B'HCl. . S. 6 at 16®. ftisms.— 
B'aH^PtCl,: dark-yellow amorphoOT pp.; dis- 
solves in hot HOlAq, forming a red solution 
changing to blue and deporting a blue PP> 
Paytamina A^amoi-phousflka; 

bid accompanying paytine. Unlike paytme, KI 
loes not ppt. it from neutral Solutions. Its salts 
sire amorplmuSi^dat does not yield pay tone. 

PECTOIACTIC ACID 0 An acid got by 
wiling milk-sugar with NaOHAq and lesa^O 
ban is needful for^omplete oxidatioj} (Boedfker, 
4. 100, 281). Brownish syrup, drying up to a 
^amish (containing 25aq). Miscible with water 
md alconol, fftsol. ether. BcducSli ammoniacal 
ijNO,, fofming a miftor.—BaA"4|aq : powder, 
nsol.Hloohol. 

PECT0D8 8DB6TAKGES. Unripe fleshy 
ruits and fleshy roots {e.g. pears, carrots, and 
urnips) contain a substaiite (pectose) insolu- 
le in water, alc^ol, and ether, transformed 
nder the influence of acids into pectin, which 
I Bolflble in water, and is ppd. as a jelly 
n adding afcohol or on boiling (Vauquelin, 
Oh. 6, 100; 6, 282; [2] 41, 46; Braconnot, 
Ch. [2J 28, 173; 30, 96 ; 47, 266; 72,433; 
Guibourt, J, Chivi. Med. 1, 27 ; Mulder, J. pr. 
16, 277; 16, 2l6; Fremy, A. Ch, [3] 24, 9; 


FBLOSPI* m 

pec^ in frflit by thn aetlorf of a ferment *(p6ot> 
asef Jelly, dryii^ up to a homy mass. Acid 
in taste and reaotion ; insol.«old water, alcohol, 
and ether. Converted by boiling water, first 
into para^ctio ibid and then into metapectio 
acid. •Boiling dilate amds yield arabio acid. 

Sal ts.^-Na^Ci.BLjgCTii.—^PbCligHjiiOig.^* 

(Chodneff).— AgaO,^«0,. (Fremy). 
Arabio«acid, when prepared by 
pfictio acidic is called metapectio acid, and the 
arabinose got by the action of HOlAqiuponet is 
called pectinosi. PecOinose or afabinosfl^ is 
tetra-oxf- valeric mdehyde (q. v,)^ ^ 

Befer^uiifi. — Ahabin and Obllulobb. 
P£g.ABOONIC ACID i;.«Ennoio Am. « 

. PEIXETIERIlfE O^H.jNO. (196®). * S.G. 
4 -988. V.D.-4-88 (calc. 4*66). S. 6, Occult, 
togi^ther with methyl-pelletierine, pseudo-pelle- 
tierine. and Aaopelletierine in the bark of the 
(Tanret, 0. B. 80, 1270 ; 87, 868; 


Ar, Ph. [8] 10, 116; Oiraud, C. R. 80, 477; 
Stude, A. 181, .244 ; Rodhleder, Z. [2] 4, 381). 

P^n, obtained from the juice of ripe pears 
• and apples by remodlni albuminoids by tannin 
and calcium by oxalic acid, and then ppg. with 
alcohol, is, according to Bauer (J. pr. [2] 30, 
870), a mixture of carbohydrates. Different 
analyses of plotin give C 39'6 to 46 p.o.; 
H 6*6 p.c.; 0 48-6-65 p.o. Peotous substaaces 
differ from odUulose in b^ing staiAed by methyl- 
ene-blue, bat, unUko lignin, the colour is 
destroyed by acids (Mangin, 0. B. 10^ 679). 
Bib boiling with ffater pectin is conver^ 
into * parapectin,’ a s^iition of which, ni^ke 
pectin, gives a pp. with lead achate. ¥*^1® 
acid yields muoio acid by oxidation. Boilm& 
dilute acids convert pectin into ‘metapectm, i 
wUWi is acid in reaction and gives a pp. with 
BaOl;(unlike pectin and parapeotm). Boiling 
alkalis convert pectin into wctic acid. 


88,716; 90,696; PA. [4] 28, 168, 88^. It 
may be extracted from* the powdered bark 1^ 
shaking with chloroform and milk ^^lime. U 
the chloroform is decanted and shaken with a 
dilute acid, th^alkaloids will be t^en np by the 
aqid^olution. The acid solution is nfix^ with 
ISaOH and shaken^with chloroform, which ex- ^ 
tracts ipellotierine and pseudo-pelletierfcre, which 
may be separated by crystallisation of thefe 
sulphates ; the pelletierino is finally distilled in 
a curfent of H. m f* 

Properties . — Colourless liquid, partially de- 
composediat 195®, but may be distilled in vacuo. 
M. sol. water, miscible with alcohol, ether, 
and OHCl,. The sulphate is lievorotatoify ; 
fa]0 - 30®. Besiniflefl by absorption *f oxyggp. 
Fumes with HOI. • 

Methyl-pelletlerine C,H„NO. (215®), •&. 4 
at i2®. Extracted from an acid solution of the 
nfiAed bases by adding NaHCO, and shaking* 
with chloroform. Liquid, forming very deli- 
quescent salts.# V. sol. alcohol, ether, and 
chloroform. Its hydrochloride is dextrorotatory 
[*1d “ "k 22®. 

Pseudopelletierine C^H.^NO. [46°] (when 
hydrated). (246®). 8. 40 at 0®. S. (ether) 11 
at 10®. Crystallises from water in prisms (con- 
taining 2 aq), V. e. sol. wator,^lcohobandCHCl|. 
Inactiv^as regards light. Powerful base, ex- 
pelUng NHg from its salts. Gives the al^oidal 
reactions. Like pelletierine, it^ives an intent 

» .-it. Ti arv J f\ Tl'HfJi • 


green colour with H^SCL and 
rhombohedra. JB, 100 at 10*^ — B',H;iAiCl* : 
needlv*-*'B'A^,4aq; V. soLVater. • 
Iiopelletierine OaH^NO. An^fi^Hquid, 
resembling pefletierin^in otb||r reBjj^ots. 

FELiUi^NS 0 ,gH„NO, 14 aq« -kn alkaloid 


ooDtain^in the ryt ol « 

, Cissamj/ilos Parma (Wiggers, A. 29 , M, 
81; Bbdeker,,^.* 6^ 63; Flttcki^er, AT*/. P* 
Ui&’h). Extracted by dilute and ppd. by 

rNOgfeOg, atid dissolved in eth«f 
ous powdei^ Blm^'Bt msol. 
alKaline in reaction. Yields methflamme, « 
melhylaimne, and a derivatm 
distilling with KOH (Willi^iis, Ohhn. Qom. 
1858r821).~B'HCHq; Wrphou;* 


cl Mrrots with 1 Aeoo«U°g toJfi«^ 


OA9‘7 to 63-8. •C^t 
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PEI4)SINB. 


Pifiluta&i 0|aH„KO.? A yelloxv^bABe, insol. 
ether, either fonaed from pelosine by a8ao- 
spherio oxidation ,or oocornog in Pareiffe.— 

PENBlOAKAFHTHEHE «or Pentadeea- 
naphthene 0,^. (247® cor.) S.G. 12.. -829. 
Ooours in Bnadan petroleum (Mai&ownihoff, 
/. JR. 15, 889). Liquid. a 

PENHYBOYAL. The oil of pennyroyal from 
^entha oon^ins pulegone, which mfy 

voct^o 



Pi^l 
1-98^ 
^sm^ng 


, S.G. 
Somewhat viscid oil, 
peppenn&t. Darkens inr^lour 
even ita closed tubes. When reduced by Na it 
g^ves 40*p.o. of menthol.— OioH„DrO. [40*6^. 
Wo* “83-8®. Made by passing HBr ipto 
pulegone dissolved in ligroin. WheMtone-shaped 
crystals. ▼. sol. alcohol and ether. This^ydro- 
bromide is converted by hydroxylamine into an 
oxim^SS*^ orystallising in four-sided plates, 
which onf standing lose Br and then melt at 
flO®. TKie^oxim ^s(f' forms the hydrated oxim 
(167®] (v* infra) by taking hp watej;. The hydro- 
bromide ir re-converted into pulegone by treat- 
f ment with Ag^O, while zinc-dust reduces it to 
pulegone «hydnde (a«» —17*4^), which yields an 
o;im ^3®], and can be converted, by the action 
of Na on its ethereal solution, into Iffivorotatory 
menthaL[a]j{« — 21*3°, giving a benzoyl deriva- 
tive [64^. ® ^ 

HydratBd omim 0,A»0(N0m. [167®]. 
Wo* “83*4® in alcoholic solution. Formed by 
th&Mtion of hydroxylamine on pulegone. Long 
mailed nCedles, si. sol. eftier, cold alcohol, and 
bdhzene. Yields ^ acetyl derivative 0, JS|,AcNO, 
[14^1 and a benzoyl derivative [138°].— B'HCl. 
[118*].* [a]^-— 32*4®. Trimetrio crystal!; 

ca:6:c--806:l;l*048.-B'HBr. [111®]. 


Cihoors f Tohl, J. 1865, 841) 
•PBHTAOEOSBOIO AOl^ 0,^.0,? DU 
amsnylv€(lmc acid. (800P-806°). A product of 
the action ofj09^aU.6O®on a mixture of sodium 
ispTaleratesand NaOO^n (Geuther a. Frdhlich, 
Z203, 804)1 Uamd. 

nHTABXOXVn ALCOHOL? *0„d,|0T 
[78°]. The portienn>f the wax of fHcm gufn- 
tniflua that is readily |K>]ubfe in ether (Kessel, 
B, 11, 2114). 6 Nodules (frqni eUier). « 
PENIMBOINBn Oot 

1 the Metfl denva^e af di-exj-pnito- 


|fhe4tb|thi 


decane (triamylene acetate) with potash (Bauer. 
A. 187, 249). Thick liquid. Unites wi^ bromine. 

PENTADECOIC Aofb [62®]. 

Formed by oxidation ** ofc oocceryl alcohol 
0 ,oHm(OH), or of ooccerio aoid OsiHaaOg wiUi 
0^. and acetic aoid; the yield is about 40 pc. 
(LieberSJMn a. Bergham, B.*20, 9^4). Orystal- 
line solid. Y. sol. alcohol, ether, acetic acid, 
and benzeim, less reddily in. ligroin.— A'^Oa and 


A' 2 ]^:^(Tahular pps. 


solid. 


*cthyl eij^cr A'Me: [68®];* crystalline 


Pentadecoic acid 0 , 5 Hm 0 ,,o [ 510 ]. (257® at 
100 mpi.). 'Made bv oxidation* of methyl penta- 
deoyl ketone with cjiromio aoid mixture (KrafiFt, 
B. 12, 1671; 19, 2983).* Pearly Boales.-^BaAV 
-ilAgA'. « r. % . 

Pentaneeoio acid [70®]. Occurs, 

together with mannite, in the fungus Agaricm 
integer (Thdmer, B. 12, 1636). Small needles, 
y. e. sol. ether and bdiling alcohol, insol. water, 
tsomerides v. Obtio aioid and Laotabio acid. 
PENTADECONENE (220°). Made 

from OijvHssBr, and aloohouc potash (Bauer, A. 
147,256). r « r 

Pentadeconene ^36®-246®). Made from 
sa^ftonio aoid and HI (Cannizzaro a. Amato, B. 7, 

oi-PBirlrADECTL-OABBlkoL 
(0„H.,)»0H(0H). [86“]. Made by redn^ng 

palmitone in foiling alcohol by sading sodium 
(Kipping, 0. J. 67, 987). ^ilky needles or ^tes 
(from alcohol), sol. ether, insol. water, ^ith 
boiling Ao,0 it yields (OuH|,)aOH.OAo [49®]. a 
granular powder, v. sol. ether. 

BI-PENTABECIA. EBTOip v. Palmitonb. 
n-PENTANE 0,H„ t.s. 

0H,.CI4CHa.CH2.0H,. Mol. w. 72. (37®). S.G. 
^ -6282 (Sohifi); '6337; H (Perkin); 


/li 1-8607 at 6-6°; Md- 1-8649; ni-l‘B769 
(Gladstone, O. J. 69. 290). M.M. 6-638 at 17-2“. 
Occurs in American and in Galician petroleum, 
in coal-tar oil, and in resin oil (Greville Williams, 
0. J, 15, 130; Bohorlemmer, 0. J. 26, 1085; 
Pr. 16, 131 ; Ldchovitoh, A, 220, 190 : Bonard, 


Pulegonamine 0,.H„N0. Made by reducing 
the foregoing oxim mth HI pnd P. Amber- 
coloured liquid, si. sol. water, y. sol. alcohol and 
ether. Tastes bitter. Boiling Mel forms 
0,^,^eN0. Phenyl thiocarbimide forms 
PhNH.OS.N(C,oH,«0) [198°]. Yields a benzoyl 
^derivatiye 0„H„BzN0 [101®].-(C,oH,^0)HCL 
[117^. Long needles, y. soL water. 

PENTAil^AHif 0,»H*.. [10®]. (270°). 

(186® at 10 mm.). S.G. V *772; y *769; 

*718. Made by reduction of 0„H2,.CCl2.C^ or 
of pentadecoic Scid wito HI and P (Erafft, B. 

15, yfyO). A pentadeoane (114® at 16 mm.) is 
got hflr distilling ^riom palmibite with NaOMe 
(Mai, BiJSt, 2184). - 

Pen^mno J2eQ^. cS.G. M *826. 

is <>*76 (J«t. A. 220,-168). S.V. 
wMpai^wrongn^ot tuDM(iTe.ouzea. n,., (^ohil?. M.M. 6-760 at 16-4“. OMorain 


^7. XV f XVX , JU«.,}UUTIbWU, A. AAV, XOV i JL»VUf»IU, 

A, Oh. [6] 1, 225). Oil. Yields on chlorination 
two amyl chlorides (106®) and (104®), and finally 
OjHhCI, (230®-240°) (jgauer, O. if. 51, 672; 
Bohorlemmer; Laohovitoh). CrOiOl, fq)lowed 
by water, yields OHsOl.CO^OtH, (Etard). At a 
r^ heat it is decomposed with formation of 
ethylene, ptopylene, and butinene (Norton a. 
Andrews, Am, 3, H. 

Isopentane (C]^),CIH.OH 3 .CHb. TrUnuthyU 
eihavs. V.D. 2*60 (rale. 2*48). (30°). S.G. 
it -6169 (Perkii.) ; * -6129 (SoUff, A. 


American and in Galician petroleum (Warren/iE. 
1866, 668 ; Laohovitoh^. Formed by the action 
of wa^r on ipo isoamyl, or by heawig isoamyl 
^odide with imc and water at 140® (E^rankland, 
A. 74, 47). It ia^so a product of the action of 
ZnOl, on hot isoamyl alcohol, and of s4)C^n 
dry isoamyl 4odide. 

The same ^ntane can bet obtained frobs ^ 
active %myl iodide i>y trratme^t, in ilcohoUe 
solution, with zinosaiid HOI in the;,e^d 
Oil with eharacteristie odour, iialBto ®>«aito)i^ 
Not altackod by Br of HN(V CbOi^ 



pentose suLPHcftrrc ^id. 


•on (ertZtvl Lm ®®‘‘®“ ®* 2nlile, 

a67rNaZU‘B^&- f «?«* < 

bom 04<3 cC 0H.^K 
PSjmB OASBOXYIIC ACID «. Hkoi# 


, 806 

I ettiono tricarboxylic ether, NaOEi 

I and^rl (W^tz, A, 214, 60).» Yields isopxopjl 
I suocinio ac^d on ^sion. ^ 

Ethyl e/Zier Et,A"\ (270®-29()®). 
tri-carbvcyUo acid 

Got bom Its other by cold al- 
c^Aolio pdtoeh. Monoclinio ■(?) cryeWe (bom 
wMcr), V. eel. water, aloqjiol, and ether.' De. 
composes on fusion into f!0, and dsoproSyl- 
succinic n.At<i 15 « a/*/ . sfioky pp ^ 


Aan. 

Cp7^«i‘f»"triUoxyU^^^^^^^ 

•1*052^^1^1?. / S.G. A3 

* CO.J!i rTT^PW/fSWfi*^??* tricarboxylic ether 
CO^t.CH,.CH(CO,Et)^ NaOEt.and PrI (Wiifte. 

--^1® with 

oyano-snccinio ether and 

lortil^oli. ‘ •'^®’ ■®*- 

Ethyl ether 
^^thylbutenyl 

tncarboxyltc ether, (281*5° cor.). S.G. 1-0575 • 
Md 1*4 j47 at 20°. Formed by the action of Na 
on a mixtujj^e of o-bromo-butyric ether and 
sodium methyl-malonio ether (Bischofif, D. 22 
//no^* o 647). Apparently the same acid 

((281*8° cor,), S.O. 1*0523 ; /i,. = 1*4340 at 20°) 
18 got from Bc^jum butane tricarboxylic ether 
and Mel. Both acids yield, on saponification by 
HjjSO^, two methyl-ethyl-succiaio acids [88°! 
and [168°]. 

Pentane tri-caAoxylic acid. Ethyl ether 
OA*C(CO,Et)a.CHMe.CO.,Et. (272-8° cor.). S.G. 
y 1*0^9. fin 1*4374 at 20°, Formed by the 
action of Na on a nnxturo of o-brorao-propionio 
ether and sodium etny^raalonio ether (Bischoff 
A. Mints, B. 28, 648). The same, or an isomeric 
ether (282*8° cor.), S.G. y 1*0607 ; /*u “ 11373 at 
20°) is got fr^ sodium propane tricarboxylic 
ether and £tl. Both acids yield, on saponidcation 


succinic 

Eth\l cthefEi^'". Midjta)m 

rtw'!li°w T*®"® sodinm-malcnio 

Isopentana tricarboxylic acid. * Bf 

Made from 

sodiurf methyl-malonic ether pnd a-bromo-iso- 
but^ic ether (Bischoff a. Mints, B, 23. 649). 
fields, on saponification by H,SO,, tri-dlthyl- 
sn^mic acid*[105°J ana a small qnalitity of a 
.substance melting betyeeff 108° andrif 2°. The 
Lsame, or an iqpmerio ether ((277-8P cor.). S.G. V 
20°) 18 got from sodium 
I isobutane tncarboxjj^lic ether and Mel. It yields 
on saponification, tn-methyl-succinic aaill [105°] 
and i^-di-methyl-succinic acid [140°]. • # 

I Pentane tetracarboxylio acid 
I (CO,H),CH.CH„^CHrCH^CH(CO,Ht Oil; spUi 
n-j^meSc acid 

• co,H.cg^.cH:*.CH,.cn,.cH,.co,H. 

Ethyl ether FA^A}\ (260° at 100mm.), 
Got from sodium malonio ether and trimethylene 
j”"* G- J"- 84f! B. 18, 

.H248). Disodium 8altCH,(CH,.CNa(OO.Et)9„ 
Amorphous powder; conveited by bromiiia,mto 
pdhtamethyleno tetracarboxylio ether. * 
••Pentane tetra-carboxylio acid » 

CH,(CxMe(CO.^),J^ [164°]. Got by boiUng its 
ether with alcoholic potash (Dressel, .4. 256, 
183), Crystalline mass, v. sol. water, m. sol. 


with H.SO4, jnethyl-ethj^I-succinic acid [1§8°] ; 
the acid prepared by the second method yields 
also the isoifteric acid [88°J. 

Pentane tri-carbgxylio acid • 

«H,(CO»H).OH2.dH#JO,H).CHyOH^OO,H. 
pOT®]. Formed from pintano tetra carboxylio I ^oj £>tv i jaeu 
ether by saponiilying with alooholia potash, and iorf|^lii^ mass. Chlorine a^lmg c 
boiling the product with cone. HCUq (Emery# light form« C.H,.Q).SO^ (Spring Winssinger. 
B^4,284). Mas8ofneedle8.—lg,A'": white pp. ^ 

^Pentane tri-earbozylic aoid 

.OH(OOj]^.O^.COj&. [148°]. 

lion 0! xumario ether on sodium 


Mde by the cnvwavaa va auauwaw wanva van Ai/viau&u 
ethyl-nialonlo ether, th^rodact being saponified 
(Atiwen, 810). v. sol^water and alaahol 
; Xiopentine tri-oarbozylio aoid 
mXCK(H!0O^ [146°] (Hi 

B, i(r 2622). Forxnedxrom its elJier, whiol 


ether. Converted by heating, by itself or in 
aqueous solution, into CH.dCHMe.COi), [90°1. 

Ethyl ether FA^A}\ (191° at 12mm.). Made 
by the action of Mel on a solution of di-sodium 
propane tetra-carboxylio other in alcohol. Oil. 

Penmno tetra-oarboxylJl acid; Ethyl 
ether C(CO.,Et),(CH,.CH,.CO^t)r (215° at 
13 mm.). S.G. y 1*1084. A by-product in the 
action of NaOEt on a mixturefcf /3-bromo-pro- 
pionic ether with malofto ether (£mery,i9. 24. 
283). OelourleB oil. • 

PfNTANE PHOSPHOKIG AGIB 

PHOSPHINIO Aqp. • • 

PENTANE STTLPtfONIO ACID^O,H„.SO,H. 
PFormedrfpy the action of nitric acid on isoamyl 
' mercapUn, disulphiA), or sulphocywaide (Go- 
rathowonl, J. pr. 84, 447 ; Hei)ry» jun., A, Gh, 
[8] 25, 246 ; Medlotk, 69, 225). DeKquesoent 
orfl^lii^ mass. Chlorine a^lmg on it in aim- 
ligm formt C^Hi^Ql SO^ (Spring IVinssinger^ 
B; [2] 41, AOl). ICl, at 180° forms the sax^e 
bo^ together with tri- and tetra- ^ozo-pent- 
ancs and 04H„01a(S0aH). ^ 

^ Salts. *-BaA\j[dri^ at 100°), GyrateaOh 
water.— PbA',(caq :'olourleaslaminie.— CnA',.— 
AgA': plates. Double salts wT^ehloro* 
pentane sulphonates UtkAflOMiSiSO^tya, 
-Ba,AV0,H„01SOJ,Cl,24 w ^ 
Chloride Liq^d. 



FEN^^AJSE HUJjFtiUSSUr AUiJJ. 


Paatane disnlplionle aeid OEt2(SO,flQi. 
Fonned from COVSO,H and ZnEt, in elher 
(Dse, A, 147, 146). Syrup.~-K^" 2aa ; needles 
(from alcohol).— BaA." 2aq. 1^ 14 in the cold, 
«. 80 at 100®.— PbA".-— ZpA" 4aq: plates. • 
PEKTA-THIONIC- ACIDS. ThiMe acids 
under Sulphub, oxtaoidb or, yol. iy. ^ 
•mPEHTATBIACOKTAHE [76®1. 

(381® at 16 mm.). S.O. V -7816; ¥-777; T 
*766r Forfied by reduction of the diohloride of 
steaxone wltfi H and"^ (KraffL J^. 15, 1716). 

p!E|^T£NE Amylenb. ^e name 'pentene 
is aVu> given Bometimea to pentauv^^lv^nyl tii* 
Tiydnde. • #» 

Dipentene u. Terpenes. 
e PENPENOIC ACID C^H^Oj i.e. • * 

CdEtiGH.COjH. PropylideM-aceiicacid. (196^. 
S.G. ^ '088. Made by heating pi^pionio alde- 
hyde with malonio acid, and HOAo a1^ 100® 
(Komnenos, A, 2l8, 1G6 ; Zincke a. Kiister, B. 


22, 49^/. Oil.— BaA',: 


.— CaA'jaq: 


nodules, y.^sol. water and'alcohol.— OuA', : green 
pp. [91®]. « Yields Cup at 176®.— AgA' : bulky 
■ pp. The 8ame» acid (S.G.^.^ *983)^pppears to 1 m 
got by adding sodium-amalgam to an alkifiine 
r solution of CCl^:CCl.CCl:CCl.CO.^ derived froiA 
pyrocateel^n or o-amido-ph^ol. It combines 
with bromine. 

Penteuoio acid CMe.^GH.GO^. Dimethyl- 
acrylic [70®]^ (196). • 


Pentenyl alCohol G)H,p. VaUr^sns hu* 
draU, (115®~120®). its aoetyl 

I'dervrative with solid KOH. * 

Acetyl derivative Ofifikc* (136®). A 
prq#u6t of the action of AgOAc on^O»H,BG4 o1^ 
tained combination of vaterylene with HOI 
(Beboul,B. 1867, 174). 

Pentenyl alcohol OH,.CH:OH.OMeH.OH. 
MethyJffofenyl-carUnol. (118®). Jformed.by 
the action of wat^ on the oorresfonding pentenyl 
chloride, whV^h » a produot/if chlorination of 
OHMe:CHEt (Kondakofl, B. 24f 931). 

PoAfenyfaleohol OH^GH.OMe^OH. Du 
Vfcthyl-vinyl-earbifwh Isoprenic alcBhol, (99®). 
Fonned from OgH^Gl, which is obtame^ from 
is^prene and FGlV/lradsiatzky, Bl. [2] 47, 168). 
Hmells liKe ^camphor. Dilsite H,S04 
forms a hydrocarbon. 

Acetyl derivative O^H^OAo. (121®). 

A pentenyl alcohol (125®-136®) is a product 


of reduction of tiglio aldehyde/Lieben a. Zeisel, 
Af. 7. 67). 

Bc/erencei.— B romo- and Gblobo-pbntbntl 
ALOonoL. r • # 

PENTEKTL-AICIDO-PHENYL MEBOAPTAK 

04tf/l^g^O.Cn.^Pp. Liquid, formed from o- 

amido-phonyl mercaptan and isovaleryl chloride 
(Hofmann, B. 13, 8, 1223).— B^j^H^PtCl, : needVss. 
PENTEEYBAMINE OJI„N fe. 


ing to GMe^(OH).CH2.GOjH and heating^he pro- 
duct with dilute H.^SO, (Neubauer, A. 106, 62; 
W. ipn Miller, A, 200, 261).— 2. Frora-di-methyl- 
allyj-carbilS)! by ozidisingato j9-oxy- valeric acid 
anwdistilling this acid with dilute H2SO4 or treat- 
ing its ether with PCI, (Scmijanitzin a. Saytzeff, 
A. m,*72; UstinofT, J,pr. [2] 34,478; Bl, [*] 
^6, 266). — 3. A product of the action of alcohoUg 
NaOEt on a-bromo-isovaleric ether (Duvillier, 
C, B. 88, 913, 1209; 112, 1012: A. Ch. [6] 19, 
428).— 4. The chief product of the action of 
iodoform on sodium isobutylate (Gorboff , J, pr. 
[2] 41, 228). 

Properfics.— Monoclinio prisms; a:&:ca 
1'53:1:'71; ^=»74® 13'. SI. sol, water, v. sol. 
alcohol and ^her. Bromine combines, forming 
O^H^Br^O, [iDS®]. Converted into isolfjtyleno 
and GO4 by heating for 30 hours at 220®. 

Sal ts.— NaA^— BaA'22aq : groups of needles. 
— GaA'-— GaA'-4aq. — ZnA', 4aq.— GuA’. 2aq,— 
PbA',.^.-AgA^ *• 

Js^mendes.— A llyl-acetio, Angeuo/ Tbtra- 

MBTBTU^OABBOXTLIC, and TiOLIG AOID. * 

PElTTEKfla ALCOHOL G4H,40 <a.s. 
CM^OB.CEm.On.mnyUethyl-carbinol (114®). 
S.G. S *866; ^ *840. Formed fronJ^^klcroleln 
by successive tMtment wfth ZnEt, ai^ water 
(Wugner, B. 16,819 ; B. 2i, 8343 ; Bl, [2] 42, 
88^. Pungent Ij^quid. Fields on oxidation ^y 
KMnO^ propi(^c ^d formic acids, fod 
trpoxy-pentSne. • 

Acetyl iJerivative OJI,.OAc^ ]132®) At 
748 mm. 8.G. | *913 ; *893. Liquid. * 

Pentenyl aleoW GH,:OH.GHrGHMe.OH. 




Miethyl-aUyUwbinoU (ll6®f. Formed by Gi4 
action of sine on a mixture of allyl iodMe and 
actfcio ald^^e (Wi^er, B. 21, 3850). Yields 
m oxidation a tn-oxy-pentane, formic and 
wntie acids, and acetic al^yde. 


OiPii 

'Fornuiti^n, — 1. From GHjPr.CO«Hbyoxidis- fCH^:CH.CH.4.GHMe.NHj. T86°). Got' by redu- 


cing nitro-amylene with sine and HGl (G^l, J. 
1873, 833). 

Pentenylamine Valerylamine, A 

product of the aotion^of NH, am chloro-amyl al- 
cohol (amylene chlorhydrin) at 100® (Wurtz, A, 
Suppl. 7, 89). — B'.^I,{Pt01g : orange crystals. 

PENTENYl-BENZENE G^H^.C^H,. (173®- 
177®). S.G. *84. Formed, together with a 
polymeride (0. 210°), S.G. 2a *93, by boil- 
ing bromo-amyl-benzene G^Hj.GHEt.CHBr.GH,, 
with water (Dafert, M, 4, 163, 61^). Yields benz- 
oic and acetic acids on oxidation. 

PENTENYL ^BOM IDE v. Bromo-amylenr. 

PENTENYL THIOCABBIMIDE G^J^GS. 
(190®). Formed from isoam^lene bromide by 
successive treatment with alcoholic NHg ana 
CS, (Hofmann, B. 12, oSo). Liquid. 

PENIENYL-THIO-VBEA 0,H.NH.c8.NHr 
[103®]. Formed from penlenyl thiooorbimide 
and alcoholi'^ NH, at 100® (Hofmann, B. 12, 
991). 

PENTHIOPHENE. The ho]:|g;plogue of thio- 
phenp known in some of its 

derivatives (Krdkeler, B^IQ, 8270).^ 

PEpiIO AOID OAO, <•«. ^ 

[128®]. A product of t||e ^action of alcohoiie 
potash on bromo-ethyl-acetoacetio ether (De- 
mercay, Bl, [8] 27, 488 ; 0, B. 88, 126). Got 
Oso by heating bromo-ethyl-aeotoa^tio ether at 
100® (Wedel, A, 219, 104). Trimetrio oryttebH 
v.sohhotGHGl,. 

Salts.— NaA'aq.—KA' Jaq ! t. e, sol. water. 
MgA', 6aq. — CaA', iqi. — BaA', 21iq.— ZnA', 6aq. 
— MnAg4aq. c » 

Stlhyl ether cJpEy.OT^^* 

(bbs. by Baoult*smeMod) ; (i^o. 166} (Moetdtelei 
a. Oomeliusf B. 21, 2607 ; 244), Iiiquid^ 
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Phe»yl . hyirtuid$ O^OISMm. 
Ctystels (ftom al«»h^. • • « / 

If Pentylenes. Pentiimp 

,uol. w. 68. 0! the eight possible isomeridesi 
three are d^ved from acetylene and preeipkate 
ammoniaoal silvdkr and cuprous sol^lens; the 
remaining Bje, so far as they are known, give 
no metallic derivatives.* The j^llowing are 
kQown: . • ^ 

1. Propyl-awtylene 0H,.0Hr0flf,0:0H. 
(48®-49°). Metlwl-propyl.ketone.by action of 
Icnl 


POI5 gives a dl^loride, from which alcoholic 
potash ^thdrawB 2HCk (Friedel, 1869, 124). 
Forms liqflid dibromide (111^^) and tetraoromlde 
(276^ (Bruylants, B. §, 411), 

2. Isopropylacetylene,* ^Iiy)oCH.C:OH. 
p8®~29®). The ehleride from isovalerro aldehyde 
(Bruylants, B. 8, 413) or isopropyl-ethylene 
bromide, is decomposed by alcoholic potash 
(Eltekow, Flawitzky, Ki^low, B. 10, 707 and 
1102). Oxidise^ by chromic liquor into acetone, 
acetic, and isobutyric acids. Bromides liquid, 
OABr, (176'^), (27h°) (Bruylants, B. 8^ 

407). T]|e si^ergeompound O^H^Ag is white, 
dissolves slightly in an^iaoniacal silver nitratt 
solution, and crystallises therefrom in tijiiall 
prisms. Convolved by a solution of ioAne in 
KI into the compound CjH,! (140*). 

• 3. Elte^w (B, 10, 1904), by treating com- 
mercial^ni^^ene with sulphurft acid (dil. with 
^ vol. EL/)) at 0°, ootaiiied an insoluble amylen^ 
thJ^ bromide of which, by the action of KHO, 
yielded a mixture of two hydrocarbons, of which 
one, the smaller amount (36®), gave a pp. with 
ammoniaoal silyer solutron. This he believed 
to be isopropylacetylene, though differing from 
the compound described above in b.p. 

I. Valerylene. This name was given to ilie 
liquid (44*- 46®) obtained by Beboul {A. 131, 
288) from the dibromide prepared from com- 
mercial amylene. This substance is a mixture 
from which Eltekow obtained the hydrocarbon 
described u^er 3, and a larger quantity of 
another (61°-62®), which is s^ted (B. 10, 20d 7) 
to yield acetic and propionic acids by treatment 
with chromic acid. Herco Eltekow ascribes to 
it the formula, OA-CsO-CH.. aUhou.;h it doea 
oot jield motallio deflvatiToa. Eeboul a ya.cryl. 
*nef heated to 260o-260o. » terpene 

O,jk,.(180‘-) (Boulhardat, Bl.[2] 39,24). Strong 
eulphurio aoid oonverto it a 

0, A. H,0 and polymendea ifco. (^boul, 

1. ^487s7a. rielda a dibromido, which on 
treatment mth alcoholic jwtaah givea O.H,Br, 

O H. (valllene), and jiieryleno 136, 

872). Vawrylene tetrabromidtf “ ^*2“^ 

k Plperylene (42-) (Hofmann, B. U. b6^. 
DiatingiJahod by the production of a pmtaltoe 

**^TiiopMBe (about 87°). Originally obtained 

tsSwHSs 


foAiing a syrupy compound which, on being 
quickly heated, often expjjpdos. Contact with 
strong acids in the cold converts it into a 
Bubstanc#appai%ntly identical with caoutchouc. 
Gomttines violently with bromine, forming a 
tetrabroiaide which rdbains liquid at -20® and 
is de^mposed by distillation. Absorbs hydros 
chloric ^g)id, forming a mixture of mono- and 
ti-hydroc^lorides : 0,^22(01 (l46°-160®), nn- 
stable liquid. Oxldiset by ohromio aoid to 
carbonic, formfe, an^ aottio aoi is*; byh itrio 
aoid totoxalio an# a small quantity of onAster- 
mined aqM. * • 

^atea to 280® is^rjne is ooivertecr intp 
dipentene 0,oH,g, identical with the prodqp#Jrom 


[•turpentine fv. Terpknes) (Bouohardat, C. B, 
87, 664 a. 89, pp. 361, 1117). W. A. T. 

* PENTipNE CABB0X7LIC AOID v. Hbxx- 
Noioaoin. 

Pentioene trioarbozylic aoid OaH,eO« i.e. 
0,H,.C(CO.,H),.CH,.00.^. • 

AllyUetiume tncc^boxyltc aciA^ l 1(>1 j* 
Got from its ether, whi^ is mada^m sodiim 
ethane tricarboxylit emer and allyl bromidq 
(Hjelt, B. re, 333). At 160° it splits up into 


PEMIINOIC ACID O.H,0.. [20D^^ Anro. 
duct of the oxidation of oil of turpentine by . 
HNO, (Rosor, B. 16, 293). Table# (from water) ; 

si. sol. water. # ® 

PENTimn ETHYL OXIDE OpH.^O, ♦.«. 
0»H,.aCaH,. (126®-180®). Formed from 

OjHjBr.OEt and alcoholic potash at 166® (Be- 
boul, A, 133, 86). ^ight oil. Oc®xbine#witii 
bromine. » 

PEHTOIO ACID V. Valero aoid. 
PENTONENE OjH,. (42-6°). S.G. -^OO. V.D. 
2'46. Occurs in oil deposited by compress^ 
gas derived from bituminous shale (Etard S. 
Lambert, 0. B. 112, 945). Oil polymerises in 
the cold, becdhiing 0„H,a, which forms crystal- 
lineO,oH„2H.,S04. ^ ^ , 

PEHTONYL ETHYL OXIDE OyH.oO U, 
OHiO.CH,.0(OEt):CH,. (165°). 8'87. 

by heating di-ohloro-pontmene QBuCChOHj),, 
with alcoholic potash (Combes, A, Gh, [6] 12, 
223).« Colourless liquid, 'fith unpleasantwmoU. 

PENTOSE. Name given to compounds re- 
sembling glucose but having only 6 atorns of 
carbon in the molecule ; tetra-oxy-valeric 

aldehyde. • , §• w. « 

PENTYL.# Another naq^e for the radicle 

^^ENTYLBNB v. Amylene and ^totkb. 
PENTfLENE-ttLYCOIcW, T>ipOXY.BBjn:Aim. 
pjjTYLIC acid is Valbbio aoid.. 
fENTYLlDENB o. Amtlidb^Vj^ 


IUNtYLlDENS-AOSTOKAXllAfi u. Acbtox- 

“toPp4b oil.* S.G, Ji^876.* The oil oj 
61aok*pepper is tevorotatol^av* -8-3®) and 
wnteins V^ter^ne (166®) whicSSi lievorotat^ 

' (a« -7*8®) and gives a crystallite tetrabroimd< 
WBberfiardt, Ar. Bh, [8] 26, 616 ; qf* Dumaa^ A 
16, 169< Soubeiran^. .. i n t 

PEPPEBVUIT CHL. The essential OH fron 
Afeafkaptperita qpntains menti^ij; A»0» ajn< 
a Uquid terpene. The ^ obtaiM by distiDiiq 
3f. a/rvmsis deposits oryj^ of *Oalthol, an^p 
pears also to contain OioH„a,an inactive proWwl 



8U6 


oit/ 


of ozidatloii of montbol (Moriyo, 0. 89, 8l). 

The oil from If. oontains o teri^ 
OJSL^ pas®] (Gladstone, C. J. 17, 1). 

PXPIOT. The digestiYe fermenC of the 
stomadh (Sdhwann; Brfldke, SOm. TT. 48, /M)1; 
Schmidt, A, 81, 8 dl). . It Uso oconrs semetimei 
in the nzine (Stadelmann, Z«U, Biol 26, 9 O 8 ). 

Preparahon.—l, The glandnlar lajBW of the 
■tomaoh is extracted with dilate phosphoric acidf 


/ / 






the i^d ppd. *t - ' Jme-waier, and Kie pp. dlssolred , 
in^duate HC9j^; the solution is mefl dialysed^ 
(Maly, J,w, lit 104).— 2. Themoeoul me&t 
hrane of j^gs’ stonuush^is macerated with water 
containing HGlAa and the pepsin separated 
ftp pfW^ the filtratCf oy adding jJaPl (Schethr JPh* 
{8} 2, 761, 848}v*-8. The rnncons mem- 

Maes are kjbt 24 liotipri * * ‘ 


after death, and then 
tHtn glycerin. The extrael is ppd. 


with^odhol (Wittich,/, 18|j[0,894; Podwf ssoik^^ 

«. JBrqparriet,— Amotphoift. ^Ooes not give the 
xanthoproteic reaction, and is not coloured by ^ 
H. 1^4 and sugar. It renders insoluble protelds 
soluble, ec^rerting them intd peptones; this 
action is V^tly enhanced by ue. presence of 
*05 p.o. HOL Digestibn is more rapid at 87* 
than^^-^" 

Aooordii^ t 
sin oontains some Uisolnble amorphous 
gr^ulef which alsQ possess digestive power 
in presence of pOlAq (c/. Bdohemp, 0, B, 

' 94,970). «• .. • 

* PBi^irs| V. PaoTxiDs. 

Use of this prefix appUed to inor» 
ganie eJinpounas ; tor psr- contpotmds md 
per- salts v. the element the per- compound 
of which is soimht for, or the salts to the 
fiame of whidu j^- is prefixed. Thus 
peroxides are deut with under Oxmxs; 
peroxide* of nihvgen nnder Nitboobn, ox- 
mxB or ; ptrchlofno aoi§ ufider pHLORmB, 

; oxTAoms or; perpa/nganates nnder Man- 

• OANXBB, OZTAOIDS Or. 

< PEBSIBIHE [124*]. An 

alhaloicC occurring with geissospermine in 
the bark of Poo Perevro {Geissospermum 
Vellosil Aeckolt). It is sepdirated from 
geissospermine by etlfbr (Hesse, 202 , 
147). Amorphous powder, nearly inlol. 

: water, v. sol. alcohol axd ether. Gone. 

( I- ^ HfSOf gives a violet-red and HNOg a purple 

red colour. — B'^^t 01 ,^aq ; yeUowish 
amorphous pp. 

PESIODIC LAW. In the history of 
modem chemistry we find several attempts 
I to trace connections between thd properties 
of the elements and their atomic weights. 

! Ddbereiner (G. A. 26, 831). was the first 
to show that a simple relation eziets be- 
tween the atomic weights ^f closely re- 
lated e1eme|Lts. Ca, Sr, and Ba are very 
closely rela^d elements, and the atomic 
weight of Sr is the meaik of those of Ca 
and Ba. Again, Se has an atomic weight 
equal to the mean bf the atomic weights 
of the closely related elements S anf Te. 
This doctrine of triad g^lroups was further 
extended by Dumas (/. 1861. 291), Kremers 
(P. 85, 66 ), and Lenssen (A. 108, 121). 
Lenssen endeavoured to embrace all the 
elements in a olassificatory system 00 m- 
pgsed of 20 triads. Pettenkofer (A. 106, 
188) pointed out that the atomiC^Weights of 
, analogous elements, s^. the alkali metals, 
fony simple arithmetical series, and he 
emphasisM the analogy 1 (>etwe 6 n such na-e 
tnral families of tfie elements and the 
hojpologons series of organic oompounds. 
Kremers (P. 88 , 66 ), Gladstone (P. 8 f. [ 4 ] 
6 , SI 8 ), Cooke (AumG. ( 2 ) 17, 887), and Dumaa^ 
(0. P.46, 709) followed wra generalisations 
ferin| only in detail from that of Pettenkofer. 

1 %ese discoveries did not, boilever, herald 
<any immediate great adVanee^ lit wsui, of course^ 
Interesibgtp find thaVolemenU shou^ grada* 
tional sixnilarity of properties poeseMf atbinie 
weiehti, whieherealsoiioto tpefit, nam^sfeeSIlf 
similar; but ti)s newly dlaeovered 
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PWetioal applioa- 
M, and did htUe ttaote than emphasiae pra- 

‘® » genendifation 

Th^ 1 «lomplete classificatoiir aylem. 

Instead of furnishing one inolusf^re aoheme 
dealing with all the elements, they rather 
tavoured a classification copsistinlof a number 
01 iBoUw and partial systems, eAVaystera 
compnamg only very olosel^^llied elements, a 
oiassincation s^lar in its imperfections to that 
wmch would have resulted in organic chemistry 
had chemists been consent to differenfiato 
pirwll^ alcohols, ald^yde's, and acids, with^t , iv, 

*ny WIedga of tJje rolntiojaWps oxisKng {Tn? “ 

"i; rr:: — r-rr —7-- * : 


«)0 

m 

oMivion from which it hii hnt lately been with* 
d^wn to the light of daj^fo. N, Deo. 86, 1889 1 
a N. 68, 61). 

Newlinds v^ the first to look beyond the re* 
latighs of analogous bodies merely, and to insist 
on a relationship of “h highef order, connecting 
the Q^erties and atomic weights of all thi 
elementii taken collectively, 

|e This relationship, first roughly indicated by 
Newlands in 1864 (C, 10, 94),. was tt^her 

developed in 1666 nij^er the titlcfof the law of 
octaveo as follo\# : — 


belonfring to tho same group usually appear o^he ■ 
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^ 

between fiicse di^nct, but closely connected 
classes of bodies. • • 

The idea of arranging all the element^f tho 
order of their atbmio weights witfi a view to a 
more comprehensive classification based on tho 
rflationa oWthese magnitudes ^nd the salient 
propertiis m the oiements, botli chemical an4 
ph^ical, seems first to have suggested itself to 
M. A. E. B6guyer^ do Chancourtois in tho year 
1862. His method of exhibiting the relationship 
was a geometrical one. CW a right cylinder with 
circular base he^^traced his ‘ telluric helix * at a 
constant angle of 45° to the axis. On this curve 
lengths corresponding to the * characteristic 
numbers’ ^^tomio weights) were measured in 


It will als*%e seen that the numibers of analogous 
eldhents generally differ by 7 or some multiple of 7 ; in 
^thcr words, members of the same gronp stand to eao)[^ 
other in the same rflation as extremities of^ne or more 
octai%s in music ((7. Jf. 1 2, 83).’ • 

As will be seen, Newlands* law was retrospective 
rather than prophetic; * it recapilKiIated and oo* 
ordinatod old facts, but did not suggesifhew ones. 
Though Newlands admitted the probability of 
the distovery of new elemerfls, his rigid disposi- 
tion into 8 octaves of the 62 elements then known 
neither admitted of y;iterpo1ations i^r sogfibsted 
additions. In his development of the oonceg^on 
of chemical octaves there waft a too evident sub- 
ordination of fact ; and chemists gave Init little 
need to a olassificatory scheme which formed 


terms of a unit equal to one-sixteenth of the turn pdbtaves at the cost of grouping together elemonfl 


of the helix. The extremities of these lengths 
were tho ‘ characteristic points ’ for the elements. 
Do Ghancourtais enunciated tho principle that 
the relations between the properties of Afferent 
bodies are manifested by sftiplo geometrical 
relations between the positions of their charao- 
tcristio points. * For instance, elements with 
analogous properties rfall together on vertical 
lineaiparallel to the generatrix. This relation 
becomes apparent when the cylinder is plane de- 
veloped as in fig. on p*808. It follows from this 
that the atomic weights of any natural group of 
elements are expressible in terms of the general 
algebraic fon}mla(w + Ifiml.wherewisaninteger; 
in other words, that the differences botw^n the 
Atomic weii^ts of allitd bodieg are, in general, 
multiples ^f 1C. ^ 

0 S Be • Te 

ISj ie+18aW; l%f(4xie)«80; 1«-K7 k16)«1S8 

6ther similar relatio A^ero developed by means 
of secondary helices. ^ , 

Do Chancourtois, evidently aosorbed in 
numerical relations exhibitedeby members of 
tediyidnol groups, omitted to oonsiier sufficiently 
th?relationfl of the various groups, and so he 


thS 


_ nan and: geologist, 

expressed^lmnsell in terms not at aU oaloulated 
to attract the attention of the chemical woiid 
at large; consequentiy his work^fell^ into aif 


chemically dissimilar, and then only snooeeded 
in producing oetaves varying in range from 8 to 
10 constituent elements. 

In March 1869 MendeUeff read a paper on 
the periodic law before the Bussian Chemical 
Society. This periodic law was nothing else 
than a generalised and developed form of the law 
of ootaves, the conoeptionB|mderlying botMaws 
being practically identical. Yet Mendel6eff’slaw 
was the law oi ootaves so elaboifated and ax* 
panded that it at once aitrag^ general atten- 
tion. Operative not^nly in the realxaof the 
known, but bq^ly presuming to deal Mh 
nnbao^, this periodic law olear^ idtioatep 
methods of testing its own validity* The law 
states that the prx^mties of fjh^tSmenUt os wU. 
at thos^f their ewnpounefft art periodie flme^ < 
Hons^^^ths aUytnic weights of tht tlenrnU, 
That % to say, if iif a co-ordinate syswni atoioila 
weights be mcasgred along (file axi|, andsaiij 

mea8urable*prop6^y^^oi^^HfiO^^( ^ 

^ the^ci of the intersectienM^rresponding 
absciss® and ordtnates will form imnnonsonwa 
Showing j&xima and minima. Ja the atomltt. 
weight moreases the property considered 
increase qr diminish mdefluilely, but- will exhibit 
•periodical waxing and^waning m intensii^* 

> The predlottons to ffbioh NewlMdAan Cilitm is tbe 
preftoo to his pamphlet * The PeHodIo LvirWre tooiided^ 
theoretloalcoiisidamtloxisatwhNgheendNdMepeodeetty 
of, and prtor to,hU law of oetaveikiAd wldhh,tii«refde^ 
not Involve any idea of peitodlellQr. 
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Oontemporaneondy with the ennnoiation St 
the periodio law by Mendel4eff, but quite indt^ 
pendently, L. Meyer {A, Suppl, 7, 854) showed 
that such a peric^o curve resulra whefi the re> 
latively measurable pro^rty considered*^ is 
atomic volume (at.Vt. + S.G. in solid stalls). In 
fwt, nearly evej 7 measurable property-^hy. 
lical and chemico-physical— has been tnvesti- 
^ gated, and in every case the law has been sub- 
stantiated.* (^ezaminanonof thecharacteristio 
ultra-violet s^tra of the elements, Hartley 
(0. J. 41^84) fougd these to var^periodicdlly in 
such ae^ay that elements belonging 
gi^u{^ave dnalogouslt^ aisposed spectra ;t) in 
fact, Haftley made use of this generalisation in 
assig^ng Ba {vide infra) a place in the periodio 
system (0. /. 43, 316; see also Leoocq deBoia> 
baudran, 0. N, 1886 (2) 4). Laurie (P^ Af. [6] 16, 
42) obtained periodio curves when he plotted^out 
the values of the heats of formation of haloid 
tsompouitis of the elements in diagrams in which 
ato^o weigM was taken &3 the other variable. 
In this oon8e8tion alsocCarnelley investigated 
the melting-poiifts, boiling-points, gj^d heats of 
formation, ol the halogen compounds of the el>t- 
l^ents (P. M. [6] 8, 1) ; the colours of corre- 
sponding ac^pounds of the elements (P. Af*[6] 
18, 130) p the occurrence of the elements in na- 
ture (P. Jf. 18, 194); the salient physical 
propertieanf the compounds of the elements v^th 
alkyl radicles^P. M. [6] 20, 259) ; and finaUy 
the magnetic properties of the elements 4^. 12, 
1968). Camelley and Walker have examined 
the ration of the phenomenon of the complete 
dehy%tion%f hy&ated oxides to the x)eriodio 
law^. J. 63, 69).^ Prud’homme (0. B. 112, 
236) femnd that the shades produced by using 
differem fnetallio oxides to fix one and the sam# 
qplouring matter varied periodically with th^, 
atomic weights of the metals. Brauner and 
Watts found confirmation of the law in studying 
the molecular volumes of the oxides (B. 14, 48). 
Boberts-Austen experimented with a like result 
on the tenacity of gold when alloyed with about 
*2 per cent, of othermetals (Pr. 43, 425). Becently, 
Sn^erland (P, 3f. [6] 80, 818) has asserted a 
perio^oity of^e vibration-penods of the atoms 
of elements ar their Aelting-points. • 

For a fairly complete summary of such in- 
vestimtions showing that the atomic weights of 
the dements are tile true variables which deter- 
mine thf properties of mafter v. Meyer’s Modem 
Theoriu of Ohemi^, pp. 119-1/A. • 

At nrab tight it might seem that the 9est 
method of givnf detailed expressjpn to this 
periodio law ilbuld4>e the*geometncal one of 
«»traoing periodio curves as above indicaM^ but 
in the preedit state of soiene# this is imp(usiblo, 
* for we have yet tq learn methods of meiSuring 
chexnioal pvopertiM. Fnrthcll the •periodicity 
whi(^ Mendel4efld^rts is peculiar inJts d|^ 
continuity, nqd^ntrasts stron^iy with*tne oon- 
tipdous periomc curves of the geometer, such* 
instance, as the curve of sines. Conalusiaiw 
respecting any poin^og such a curve as the curve 
of sines, where the periodiciW may be called 
eontinnons, ara warranted ; but unless geome- 
Ifleal anal^ he modified in a special mllumer 

iMtal hdrarer, that the spedflo haeti of 
^ pwlodlod^y with 


the connecting by a continunus curve of4he loci 
of intersection of ordinates andfeabscissss in a c6- 
oMinate system, of which i^opSlrties and atomic 
weights are the variables, amounts to a virtual 
noga|j^i]fof the indivisibility of atoms, and to an 
assertion th^ the number of elefhentsis infinite. 
No elements intermediate between, silver and 
cadmium, aM with iftomio weights between 
^ 107*6 atyl^.2f are knewn. Even if they edste^ 
we could^ot for q. moment suppose tnat they 
would form oi«des*with formi^ containing a 
fractional number of oxygen atoi^. Yet, as will 
be seen ly ter o*n, if the periodio 4aw were repro- 
sez^ed and interpreted geometrically*it would 
certainly involve not only the existence ef lUoh 
'^intermediate fletaeiftlRi bufc also the existence of 
oxides and ntl^r compounds incompatible with 
the fundamental conception of modern chemistry 
— the conception of the atom. 

For these and simifar reasons it is not only 
desirable but imperative that the periodio law 
should have anon-gepmetrioal representation at 
pfesent. Let the elements (hydrogen excepted) 
b| arranged in order of their rtonfis w^hts. It 
\^11 then be found thatgthe properties vary gra- 
’ dually as the value of the atomic weight in- 
creases; that yhen the eighth ol§ment is reached 
we have reproduced in varying intensity many 
of the properties characterising thirst Th# 
same is true of l^e fifteenth elements S^ilarly, 
fb the ninth and sixteenth elements we muve the 
recurrence of the properties of the second in Ihe 
series, and so on. * 

If now, instead of this linear disposition, we 
arrange the elements ib two d mansions, placing 
elements with analogous properties in the same 
vertical lines, and if we suppose that oe|^ain 
elements exist which have not yet been isola^ted, 
,we obtain the table on the following $age (taken 
from Brauner (C. J. 41, 68), and differing in slight 
details from the one first proposed by Mendeteeff), 
consisting of twelve horizontal rpws and eight 
vertical columns. 

The horizontal rows are called ' scries,* and 
consist of elements whose properties vary gra- 
dually from one member to themext. It will be 
seen that hydrogen, on account of the anoma- 
lous relations between tA value of its atomic 
weight and those of succeeding elements, is re- 
garded as constituting a eenes in itself. The 
vertical columns are called * groups,’ and com- 
prise elements with similar properties, i,e, ele- 
ments which would occur at comnarable points 
on periodio curves, could such be traced as 
already indicated. The i^ilarity in properties 
shown by membirs of a group is a re$nlfurly gra- 
Aationed one, and while in a series thc^roj^ies 
of the ekments vary in kind, in a group the 
variation is, speaking widciv, one of degree onl]fl 

It will be noticed ths4 ttie perfect symmetry 
el the table and the analogy which for the first 
fer series it shows with the notes of the dia- 
tonic scale ^sapj^ear when the end of the 
fourth series A reached. The three element8|Fg( 
Ni, and Oo, following upon Mn, ai^ showing no 
analogie| with the elements of OrcRiPs L, IL, and 
in. respectively (where, guided solely by eon* 
sideralions of symmfffery, we shouldkbe Inclined 
to locate them), inaugurate the eightn group ot 
Mtndeldeil’s table; a group eontatolnfi luihp 
of the mereim^rtimi Industrial inetolS|UU ^^ 




11 Att*197 Hg=200 


:194 (Aaal97) 


•rSflfeme^ 220 to 230? 


? 2 filementa 212 to 220 ? 
Ua240 I ? 24» 


( In this Table the atqq^o weights are only approx! mate.) * 

closely allied from a chemical pSint of view the Hydroxyl derivotives of the paraCfcft into the 
(jL Suml 8, 147), tind a group anomalous in minor classes of primary, secondary, and tertmry 
that even fferies only are represented, three alccjiols— is that, although ther# is a general 
elements occurring in each series. Accord-# similarity between all the members ofr a ^onp, 
ing«to Mendel6eff, the metals Cu, Ag, and Au, yet there is a more Pronounced sin^^wity 
similar in many* respects to the elements of tween the members of odd ftnes and l^he mem- 
Group I., nevertheless show, in their higher oxi- bers of even senes respectively ; in other words, 
dation forms and physicaliproperties, such ana- alternate members oLa grt up 
logieswith the members of Group YIIL as to closely related than buccess^emei^.rB. ^ 
warrant their double representation in the table ^ Nevertheless the advisalwlity of 
(A. ll?p. 162). It should also be noticed that the division of all the groups as 

table is M eJnstruotad as to indicate a subdivision Jttestion. In the case of Group 

nf flftfth of the trrouns I -VII. into two sub-groups *ib undoubtedly warranted. Mg, Ca, Zn, Sr, 

Ba,Hg have all certain properto^ 

Btituted of members of even series only, tho other But the faimly Ca n throff havt 

of members of %dd series only. This subdivision tho family Mg, Zn, Cd, on the otner, na^ 

U mow apparent in the following tabular ar- 1 respectively so many similanties that wo are 


^ I *2 4 

Ll= 7-02 K=3911 

• Be= 9 Cn=s40 

0 = 12 Ti=48 

N = lt08 V = 6l-4 

0*18 Cr = B2*l 

• Fb 19 Wn = r)5 

Fes=6« Ni=68'7 
Ooss69 Ous=|3'4 
iEMi-oor N^= 23-06 • 

Mg*24-8 Zn = 68-8 

Ala27 
81=28-4 

• P*8l A8=76 

08 = 32-06 Be»79 

Ol«=86-6 Br«79-98 

1 3 • fi • 


Rb= ^-6 
Sr= 87-6 
Tts 89-1 
Zr« 9<)'6 
Nba 94 
Ho» 96 

Rn=101-6«ir=103-5 

Pd*106-6 Ag=10r'92 
Ag* 107-92 • 
Cd=112 


8 

03=182-9 
Ba=137 
La =138-2 
Oe= 140-2 
Di*142-a 


ln*l^ 

Bn*fl9 


Tb*17l 

, A* 182-8 

* W*184 

• — 

08*190-8 

pt*196 An*I»W 
Ava»J»7-8 

Tl*204*l8 
Pb*206tf8 
j Bl»208-!f 
























812 PEIUODIO lAW. 


into tamiliof U by some regarded as aaperfluonS ; 
this group, it is si^, is more oontenieatly 
stndiM as a whole, for now the * groan oharao- 
teristios * predominate over thos^ of th^families 
(o. vol. ii. p. 210). ^ 1 

The elements Sonstitatmg the eighth group 
have BO many characteristic properties inucom- 
mon that subdivision of the group in any way 
would be artificial and onneoessary. ^ 

Tl^re hi^e been vaiious other methods (di- 
and tri-dimenuonal) Sugga^'tod fox* representing 
the pkiodicity ii^properties of t^e elemenijs, but 
none <j|jE inem perhaps sums up the fa(^s ^nown 
more simply^md clearly tiian Mendel^en’s tible 
(v. Meter’s Modem Theories^ p. 120 ; Reynolds, 
34, 428 ; . Crookes, 0. J. 63, 603 ; Riiyley, P. M, 
[5] l3, 26 ; Kremers, Physikalisch-chimische 
Untersttchungerit Wiesbaden, 1869-70; Baum- 
hauer. Die Beeiehtmgen etoiseken ’den Aiom- 
gewic)de und der liatur der EleinenU^ Braun- 
^ohweig,(|879). 

On inspecting his table'ln the light' of known 
facts, Mend«^fi was led^to make the following 
gisneralisations :-tr » 

(i.) Excluding Series 2, the mo^t markedly 
^n-metallic elements occur in odd series.' 


bicarbonate, its di£Bcultly(|flabl«oarbo8ite, and 
in the formation of diglyo^io^mid by the inter* 
abtion of LiOH and monooBloiloetio acid. K is 
more closely related to P than to Y ; 0 to S than < 
to Gpx ^^n F and Mn contri^t vei|y strongly. 
On this ti»f ount MendeUeff has stylM the ele- 
ments composing Seriesl and 2 TyjyicalEUmmie, 
Though the differences (averaging about forty) be- 
tween i]|%^t(^io wei^fhtB of Ra and Mgi(SeriM 8) 
and those of the corresponding elSments On and 
Zn (Series 5) arex grefiter than there derived from a 
consideration of Series 2 and 4, yeii the properties 
of Ra and Cu on the on& han^^hnd of Mg and 
Zn^von the other, contrast so strongl/, in Men- 
del4eff*B opinion, as to induce him to efixhl Na 
and Mg also gmbng fhe t^^ical elements. It is 
open to question whether the differences between 
Mg and Zn are sufficient to justify the classifi- 
cation of the former as^a typical element ; most 
chemii^ts would probt^ly find in Na the limit of 
the typical elements. Moyer, however, insists 
that the differences between Mg, Al, Si, and the 
ojher members of the oorrespon^g groups is 
such as to justify the enroln&nt of tl^se three 
substances among ths» typical elements, as 
(follows:— 

^ • A 


Ty^fe^j Li Be B 0 N 0 P — — Na Mg Al Si 

K Ca~So Tl V Or Mn i’n Co Ni Cu" Zn Oa — 

As Se *0. . « - 


(ii.) Omitting Series 2, only members of odd 
series form compounds with organic rSdicles 
(the organo-metallio compounds) Just as the 
hydrins of Pd, Cu, and Nb contrast strongly 
with me byffirides of elemei^ belonging to odd 


• 

Yet the typical elements after nitrogen exhKiit 
so little analogy with the groups placed below 
them in the above scheme that Meyer proposes 
the following as perha| 4 a more jicientifio dispo- 
sition of the typical elements : — 


Li Be B 0 
N 0 « F Na Mg Al Si 

S 01 K Ca So Ti V Or *Mn Fe Co nI Cu Zn 3a ^ 

As ^ Br <ftc. 


series, so organic compounds of members of even 
series (should such be hereafter discovered) will 
possess properties very different from those of 
BimiliM' compounds with which we are at present 
^ acquainted. 

Mendel4cff expressly omits Series 2 in making 
these ^ioeralisktions. ip If, excluding the very in- 
complete Series 10 and 12, we tabulate the dif- 
ferences between the atomic weights of corre- 
sponding elements <»of Scries 2 and 4, 4 and 6, 
6 and 8,4(p find that, wheredo the mean ^fforence 
of corresponding elMnents of con^cutive series 
b abont^2,^tb^ moan difference for Series 2 anfi 4 
is only 34*5. Siqpq properties and atonic weights 
are dependent, we shqpld expect from the above 
violations tihat the properties of the eleman^^ of 
Series 2 would contrast with,, the gener^ pro- 
perties exhibited by the other members ck the 
fhmilldS which they head. l^aoL is actually the 
ease to a greater extent with all the jnem-/ 

bert of Series Z^Zp.'Li differs f/om the other 
aUcatf metals, and approaches the alkaline earths 
Ih its insoluble phosphate, its easily splubto^ 


' TsrtDdtr these genefaUbtlont imooiiditlonal Walker 
(A Jf. es, Ml) bee proposed that<^ to^F be regarded as 
eepstltiitlng Series 1 .Series 9 being regarded ee wanting, 
hr this proposal Is aA»ptsd, it beoomei ha'dly neoesssly to 
SiffersBtw tvri^ sumsnts ft. infra\ 

s fsnsraUsatioii esa searosiy be appUsd to the 


Some go still further than Meyrr, and regard 
H to Cl inclusive as typical elements ; but such 
extreme views can icarcely bo regarded otherwise 
than as unwarranted subordination of fact to 
considerations of symmetry BUg{;ested by Men- 
del^ff’s table. 

Mendel^eff compares his so-called lyp'oal 
elements to the lower membem of homologous 
series in organic chemi8tr5’y which, as is well 
known, possesE many properties peculiar to 
themselves and unrepresented in the higher 
members. In this connection contrast and 
CH4O with the higher alcohols of the 0„H2n,fiO 
series. ’ « • 

While some disapprove of the titlis * typical 
elements,’ maintaining that this nomenclature 
connotes c&aotly the opposite of what it should, 
seeing that the typical elemtats are by no means 
types (as this word is gexibrally understood) of 
tb> ■ urou](9h or evwn of tne families which wey 
he(v% others attempt to justify Mendel4efl> 
nomenclature. « ^he former would reohristen 
the typical elements as anomalous element^^; 
the latter would either find in the^typioal ele- 
paent of th^e group a combination 01 individual 
ohjuracteristics of each of the Obnktiftients of the 
sub-groups {vide vol.ii.^p.207), or in tb^liyplcal 
elements as a class a representation vtim gfiihiri 
of variations of dhemioai proporiloe* 

(ill.) The pfisfaga from even to odd lirieiil 
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the highi^i halogen oxi^ is of the t}(e B,0|. 
it raot» Ma is the only member of the group 
that has an oxide oonforming to the type BsO,* 
Yet, having re^d to the successes (to be de* 
tailed Idter) auendant on other predictions of 
th^law, founded onk on oonsiderations of sym« 
metry iSid general idl tihis is s^ply tan- 
j tammint to admitting that the conditions of the 
1 existenee of such oxides as 01y0,« 1,0.? Ac., are 
f legitimate subjects for research. Again, in 
‘ Or. Vm. the only oxi% of the ffrm W* yet 
isolated are IluO* and usO, ; * btft oh6mi|tTy is 
by n^ means cl completely wirked*o^ soienoe 
wantmai^ething, ai^ the periodic law»woultt 
bo iSt mult did it fail w nirror foi^ such shoft- 
comings and imperfections as still exilw The 
forms of c<Muplex oxyacida are det^rminej by 
the forms of the maximum oxides, and may be 

•t . • a t J.1 U,. A ViV itA feHUlTa* 


loonmpanied by a more gradual dhange in the 
iwperties of the elynents than is the passage 
from an odd to aif e Ai series. This fact is in a 
manner emphasiled fb MendeUeff *8 second^ablft. 

(iv.) As the at. wt. increases in each group 

(a) The elements become more eleStrgposi- 
tlve, and weir Aides become more \^io. This 
is well exemplified by the oxides of the types 
E, 0 , and formed hf the elenaents of Gr. Y. 

, ( 3 ) Corresponding confpoundil |^e ele- 
ments b^mo more easily ^educed. * This is 
well instanoed ifi the triplets S^e, To, and Gu, 

Ag,Au. • 

(7) There it a tendency to form stable oxides 
(ana the Plaits corresponding to these) contain* 
wg*liM 0 than tlfe maximum salt-forraing 
oxide oharaoteristio tf infra). 

Thus, the oharacteiistio oxide of^rTV.is of the 
type RjOj, and the haloid and oxyhaloid salts of 
the lower members of the group P, V, Nb, 
belong to this form, e.fl(vPP5, VOCI3, ^bClj; 

but Bi. which the highest known member and SO^H^ ^ 

of Gi. V., fotmB Balts oorreponding to the oxide The highest oomia)unds ol 7 ^ 

Kfl.. AgainmGMV.no^deo! Sihav™g% halogens alBOjor«sp*.djj.^^^ 


AiV,. AKtUU XIX \JX. * . . aiv WX..XV.V. ... P • 

formula^iO il ki]i%wn ; SnO is known but is un 
stable; while PbO figuiBS as the stable oxideif 

(v.) Periodi<sty of valency and iimitiuf forms. 
It has long been admitted that the atoms of 
Ihose elements whibh form hydrides are limit^ 
with las^t to the maximiAi number of a 
atoms which they can hold in combination, bin 
it\as only with the introduction of the periodic 
law that it was hoticed that this limited power 
ol oombining with H atoms varies m a regulmly 
periodic mann^with th#atomio weights. Inttle 
U as yet known of metaUio hydrides, so that we 
haie to look to Groups IV-VH.. consisting of 
what may broadly bo caUed the non-motals, for 
a confirmation of this periodicity. 

For instance ^ 

Gr.IV.funushesuawithOTtj&llj. 

a, V .. llH„PH„AsH„Bba„ 

Svi OH„SH«SoH„T6H,i 

FaClH.BrH,andIH. 
In fte saki’ way, bnt more perleotly. the law 
teaobes us that the maximum number of oiy- 
ff^toms with which the elementary atoms 
Lnjeverally combinS to form definite s^U-form- 
?^?^TE-either acidic or basic, as the case 
mfy be— also varussf eriodically with the 
wekhts of the elements. The oxides oha^- 
termtio of Gr. IV. are of the type R;04 (or ROJ, 
He of G^¥. of the typeRA. 

tnqse ^ oroun. which hai 


,1. ^In carrying 

' T JIV coiisting for the greater partti 


halogens also correspt^iu lu — — — 

mum oxide torms, tfhd there! ortsexhibit a re^lM 
ptriodicity. In many oases, howeveiTi 6 .g. ieUL, 
ICL, AbCL, only haloids lower in type than tM 
maximum oxide! are known ; but h^sho oaso is 
a simple haloid known of higher typetthaxbthe 
maximum oxide of the element wnsidered. 

•Against the doctrine of a lAxiny^xn oxide- 
form peculisr to all the member^)! 8ro«P. 
and olthe types assigned (Table, top p.8U), the 
existenee of each oxides as BlgO,, BaO„ <^, ^ 
been adduced. In reply it has been pointed OTt 
that these oxides befcng to the ola 3 a»f per^M, 

all of which are distinguished by their instaWiUty 

1 in the presence of the so-called * contact agents, 
r hw well as by their inability to form (^respond- 
ling salts with a given basic or acidic owde, V 
' the ease may be; and that a generahsation «■ 
plicilly extending only to 
striotly so called, cannot be unpngnw by con- 
BiderXns originating ta ‘h® "‘“^y o‘ * 
b^ios lying wholly without the pale of its juns- 

^ YeUhis reply is soaieelysatislaotory ^ 

tee Jlrtooipto Xa^^Tt^MOg^" ”^2d as 

i haveVe po*er of forming with 
oiftoB unsWe bismnthates-BO tupsteMe, in 
fact that ieir true oomposilidO w s^ v«7 

^uMM: WiendeuS 


MjcotfUng to him,^ru6 peroxiaes swcu 

cannot f^rm oorresj^^g^ 
X? andkmn 1 ^ 5 .necessi^nto^ 

» I Sofi» of tb« 
be demente of Orgupym. 

“b&to tote ‘W - 

libi K. of oxMalilim win rewlt no* o»ly hi \teg» 
2SSS otSwmi «w pwroxlto, W 


|,T 48 ’ 

kibOT fiomi of oxwaaon ww TiSC* 

ceBtponadt ol Mo aad W. 
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oxides (aoidio or basi^ as defined by ^e periotto | 
law (o. also Piooini, p, 18, E$f, 255). Still file 
oase of OuO (which cannot be regarded as a 
peroxide) presents a difficulty, If Ca(a rightly 
placed in Gr. 1.; for, in accordanoe withrthis 
position of Cn among the dements, the^prinoiple 
nndor d^nssion would lead us to expect a 
maximum salt-forxning oxide of thenformula 
Ca.p. 

li^concl^sion it miy be said tbai although 
there undoubtedly is son^ connection between 
the It. wts. of ^e elements a^^d the ^ypes of 
oxlde^ they fonn, yet with the imperfe^j^t methods 
which we hs,7e of repir»ehting the peri^modaw, 
and in ^e absence of any firmly grounded and 
generally recognised classification q( oxides, it is 
impossible to give a hard-and-fast' enunciation 
of this connection. ^ * 

We may assert that, so far as we are acrare, 
a single atom of dn element combines with at 
« most ioijf atoms of 0 or four atoms of H. The 
periodic law^ teaches ns that the hydrogen -hold* 
ing power cd the non-mf^als decreases regularly 
.with inoreasing,.at. wt.,whilj the oxygen-holding 
power, as pleasured by the group-oxides, fu- 
greases regularly in such a way that the sum oi 
xhe numlier of equivalents of both is equ^il to 
eight. F,pr distance, S combines with two equiva- 
lems of H to form H.^S ; it cannot, therefore, 
form a higher talt-forming oxide than SO,, which 
contains 'six equivalents of 0. 

Some chemists have proposed to extend this | 
principle to the medals, i.e. to Groups 1., il., and ‘ 
III. Since Ka combines with one equivalent of 
0 t<f*'give salt-forming^oxide, it must, they 
argee, combine with not more than seven equiva- 
lents of H or its equivalent. Similarly Ba com- 
bining<^wcth two equivalents of 0 must combinr 

S ith six equivalents of H; and so on. Bu| 
rauner {Sitz, Tf., ' Math.-naturwiss. Glasse,* 84, 
1165) would go still further. * Let X denote a 
single equivalent of any element or radicle 

(X-H, |, on, d;c.); then he asserts 

2 2 8 

^ that the whole of the compounds of Na will be 
constituted on the types NaX or NaX„ or on 
tjpeAitermeliate between tliese two ; t^at all 
the compounds of Ba will be constituted on some 
of the types included in the scheme BaX, . . . BaX„ 
and so on. In slgirt he would make out that 
there ye certain limiting forma defining the 
compleuties not ogly of the binciy, but of all 
the eofiipoqpds formed by each elemem, « md 
that the raom oi these limits varies regularly 
and periodicallf Vfii the tftomic heights. In 
^der to substantiate this view, reoour 8 eJ 2 Mbeen 
nad to formpisB not yet authorised by Avogadro’s 
,law, and sweeping assumptions are madf as to 
the lisposifions m the constitoent, atoms or 
atomic groups in^^ihe mdlecules or reactii^ 
masses of Hh^mSieo taken to exemplify tUm 
doctrine of limmng forms. Thus, out^of all the 
numerous coslj^unds of the alkali mefiUs, the* 
only one that can be found oonformiug to Uib 
$yMBX, is the subsflufoe Na0H.8H,0, and then 
emty provided we znanipfilate^ the constituent 
•toinsasfdi^: KafOH)(OP).^^ Si belongs 
io Qronp Iwf theref^ aoeording to Brauner, ; 

to be of &e type BX*, ! 




Itf mdde SiOg «mauuy ounioinu wjm |rttle, 
bat the highly oharaotexistie body Si]^. does 
not Again, can such dbmpounds M R as 
PtOlBHgO, PtCl^fiHQlfiH^, <feo*t be regarded as 
belonging to the type BXg? These are one or 
two examples, out of very many, of the kind of 
dimcultiu^at stand in the way of i full recog- 
nition of Brauner’s extension of Mendel5efi’s 
views (v. CLXBSiriOATiON, vol.ii. pp. ^ 10 - 18 ). 

The idga Chat the valencies of the atoms va|^ 
regulany and periodically with fiieir Veights‘ia 
one which h^ often been mooted, but in the 
absence of any recognised definition of valency 
it is an idea difficult to r\riticisq. 

Q If, as was origin^ly done, the valancy of an 
element be referred back to some const^n* ob- 
jective attrihut:) of the e^tom, and measured by 
the numbdi of H amms with which the mven 
atom can comiuine, a partial periodicity involving 
only groups iy.-VIl. is undoubtedly apparent. 
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This conception of constant valency not only 
lac^s in generality (since out of the 70 or so ele- 
ments o^y sonr 3 17 oombine with H), but for 
Che establishment of its Validity demands a 
division of compounds into the two olassel^ of 
atomic and molecular — a division altogether too 
artificial to be admitted. If we forgo the idea 
of constant valency, tnd mere^ attempt to de- 
fine the valency of an element as a number ex- 
pressing the maximum number of monovalent 
atoms (H, F, Cl, Br, I) with which a single atom 
of the element in question combines kO form true 
gaseous molecules, i.e, if we give a mere name 
to the maximum number of ' equivalents * repre- 
sented in an atom, the alleged periodicity is still 
far from being perfect, as the tabl&on the follow- 
ing page, embrac^g the latest results, shows. 

^garding this question of valency in the 
light of what has been said of Umiting hjrdride 
and oxide forms, it is at least apparent that our 
crude conceptions of valeaoy do not admit of a 
satisfactory quantitative interpretation, ^he 
sulphur atom fixes 2 equi,''alhnt8 of H and 6 of 
0 ; the arsenio atom fixes 8 equivalents of fi and 
5 of 0. Why, we may ask, should we decide to 
overlook these essential relations^ ^exhibited by 
the oxides, to 'say nothing of the peroxides, and 
regard( the valencies as deduced from the hy- 
drides and haloids merely as fundafaental pio- 
£.ertie8 of the atoms ? 

Mend^l^efl himself regards the theory of 
valenoy as extreme an^nU very valuable^^ 
Originating in the study ooi carbon compounds, 
v^noydnds ix{,the domain of organio ohemistry 
its only legitimate application; for the carbon 
atom, in aooprdan^}e witii its position in the 
periodic Bohen.3, combines with equal nomtoriP ^ 
of equivalents ^f H and 0, and, farther, carbon ^ 
compounds do not form so-callld molecular 
compounfis. He maintains (that <the forms of 
chemiccl compounds (Including here(i|omerlim» 
and therefore simetunJ fonnoUe] are^'fiiUy is« 
plained, without the i^orlona of a statical 
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* ^ ^ (The Index num^rsexpreasvalengka.) 

thMty of valency, in terms of the pesiodfo 
principle togethfr with more generalised views 
on substitution involving the recognition of 
Xewton’a third law? which states that action and 
reaction aR equal (v. A, Sup^, 8, 211 ; N. 40, 
o64). ^ 

^Uses of the Periodic Law * — An induction of 
any value shoufd be suggestive of deductions 
admitting in their turn of experimental con- 
firmation. Ju^ed frond this standpoint, the 
periodic law is well worthy the exalted position 
accorded it among the principles of chemistry ; 
for it has ^ened up immeuse fields of reseaioh 
which deduction has already, to a small extent, 
successfully explored. ' 

In order tP maintain a general identity of 
properties in the vertical columns or groups of 
Mendel4eff’s ^able, it was found necessary to 
make gaps here and there ^ to leave certain 
series unrepresented in the various groups. It 
was lyiserted that these empty places in the 
scheme were the positions of undiscovered ele- 
ments for which Me1idel6eff proposed a provi- 
siomd and temporary nomenclature. Thus, in 
the year 1869, thqi element next to Ga-4() 
with a higher atomic weight was Ti 48 ; but Ti 
could not find a place in Group 111. Scries 4, 
as its prope|^es resemble those characterising 
Group IV. and show no analogies with those of 
the other members o^Group III. Ti wasiaccord- 
ingly pla6bd in Group lY. Series 4, and the 
vacancy ki Group III. Series 4 was assigned i(^a 
then unknown element provisionally styled 
*ehaboron. The ftinoiples of this nomenclature 
are very simple. lAa predicted element takes 
its temporary name from the ^e inuBiediat|^y 
above it hi the group-family, the Sanskrit pre- 
fixes eka-idvi-, tri-, <ko. beiifg prized accormng 
*a%the unknown element is one, two, &c., removes 
lower down^ the family than the name-deter- 
mining dement 

Those element of a family whichlitand im<^ 
mediate]^ above and beltw a gap, together with 
those which immediately preoMe and succeed it 
ia the series^are oalled tne atom-analogu^B of 
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■•l^e element to which the gap Corresponds. 
Thus B, Yt, Ca, said Ti are the atom-analogues d 
ekaooron. Now it follows from the v^ry^ature of 
the law that the properties of any given eleifient 
miiet be determinable from thosenf its atom-ana- 
logues ; that the properties of el^abortn, for in- 
stance. must be similar to, but intermediate in 
intensity between, those of S and Yt, and at the 
same time while dissimilar from those of Ca and 
Ti, they must show an intormediaov in tl^r dis- 
similarity. Hence it becomes possmle to p^dict 
the properties of still undiscovered elements ; 
ithe mean of means of the properties of,the atom- 
^alogues forming the basis of the prophecy. 
How closely the properties of ekaboron thus pre- 
dicted by Mendelleil tallied with the properties of 
Sc experimentally investigated ten years later by 
Nilson is shown in the article Axomio and Molb- 
cuLAB Wbiohts (vol. i.). Even were this case of 
ekaboron an isolated one, the wonderfully exact 
concordance between prediction on the one band 
and experimental realisation on the other 
woul j go far to establisl^the peoiodio IfiWbas a 
generalisation of the highest order. But eka- 
boron is not an isolated example of the prophetic 
infallibility of the law whicjji has as strikingly 
asse 1 ted itself in compection wth the tw ' ’ 


discovered elgpnents Ga andJjle (q. v. vA! ii. 697, 
61^).^ The periodic law is and will to to the 
science of chemistry whatNewton’slfiwof gravi- 
tation wa^and is tb the egieft<st of astronomy. 
Neptmm had its place assigned in the world^ 
aroTIhcl us before it was seen ; befe|e they were 
disotkered So, Ga? and Ge had their propertiei^ 
detailed apd their places asligned^hem among 
,th6 elements, whicn by nwans of the periodic 
Ikw hfiire been raised fromito^eyel o! * mere 
fragmen^^ afic' incidental faotrai nature.* 

. Tl^ validity of Mendel^eff’eigeneraliBatioa 
4ias also been confirmed in connection with the 
question of atomic weights. Before the enuii* 

* It yrt remains to be seen whettor the new element, 
anstmoum, separated by Branner IromJfibuinm ores, will 
identify itself with dv^teUmfinra. whost^OfeitierWre 
reoentiy been speoifled by MeBAdMft. 
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elatioii«of the period^ &w the valiils for iho 
fttomio weights lormM a sories of isolated aid 
purelj empirioal numbers ; the atomio weight«of 
an element onoe asoertained, there was nothing 
in the aotoid numerical valoe itiblf , e^ when 
ooneidered along with the properties, eitheff to 
oonfirm or oast doubt on i\ as the tru^ atomio 
weight. But the periodio law teaches that the 
atomio freights are jby no means discenneoted 
quantities, but that, taken in oonneotion with* 
&e p|operti^ of the eldments, their values con- 
stitute a senep of mut(fal]>oorre<^ive numbers ; 
b sbftirt, the la^r gives signifi^noe to* the ex- 
pressipnf^ the probability of an atominw^ght.* 
c. In dealing with this aspect of the law iWwill 
be weK to distmguish two seta of cases : — 

0 . Those b which the law has actually fixed 
oerflain atomio weights bdetermmable at the 
time by other means. 

/9. Those in which the law has merely soLwed 
to correct the valuds of atomio weights macou- 
,rately determined by the usual methods. 

As illustrative of a we bay consider the case 
of Qe.* Thei 3%ni valent of^ Be having by accurate 
experiment beeivhred at 4*51, it follows that the 
atomio weight must be numerically equal 4o 
n X 4*51, where n is an integer. At first chemists 
were led tp assign the formula Le^O, to the o,xide 
of ^e on/iocOunt of its isomorphism and many 
pomts of similarity with Al^O,. This taken in 
conjnnotionwilh the analysis of the oxide makes 
n»8, an<roomoquently fixes the atomic weight 
as 13*5. Bat Braune^ repeatedly emphasi^d tho 
view that the oxide of Be has the formula* BeO, 
and that Be has therefore the atomic weight 9. 
The }^gnot%of the many srguments advanced 
by Branner b favour of his views was the b- 
oompatibih'ty of tbel^xistenoe of an element with 
an atoifiia weight of 13*5, and havbg the pro-* 
perties of Be, with the system of the elements asr. 
arranged and classified by the periodic law. 

In this system be argued that, not only was 
there no room for an element at.^'wt. 18*5, but 
that the proved existence of such an element 
would be totally subversive of the law. On the 
other hand, he pointed out that a vacancy ex- 
isted b Series 2, Group 11., for an element with 
an atomio weight equal to 9 ; and a careful exami- 
naticiffhl the ^ationaof the members of Series 2 
86 a whole to those of other series, taken along 
with the known relations of beryllium to the 
m^esinm group, cabsolutely demanded b his 
opbionj^ filling up of ttxis vacancy with the 
element DeryDiom. r ^ranner's vidVi wer% folly 
oonfirmid ^ Nilson and Pettersson, who sho- 
oeeded b tS^b^the vapour density o( beryllium 
chloride ; the aH>lica^/ion o^Avogadro'c law to 
|heir results gave the atomio weight of Btrgyual 
to 9 and ihc,lbnnula of the ogide BeO. 

( We are indlbed to wonder that the question 
of tho atomb weight of so^rafis and compara- 
tively unimportant^ element as Be hag orig^* 
natea such a hp^afiioont of wprk aud^stimn^ 
lated suoh Uv£ discussion, unless we remember 
that a qoestioif of much greater Import thsn the 
atomio wei^t of Be was at issue ; the validly of 
the pedo^ law Itself ifas at stake. And it is of 
blsM to note tiiat HendAeff fegards the sub- 
itiiitiathm olr;^Aiiner> Tfewaon & as aoo^- 
f f Ini jniMHalily /snows tbs vslocs gives tar 

isiSM^Wvatasta 


motion of hit law of the same order a» thebie^ 


In a similar way the suggbiifins thrown out by 
the i^riodio law anent theVtobio weights of U, 
Oe, and In have all met with corroboration. Up < 
to tbe d&te of the periodio law, Piligotls value 120 
(a> three ^ea the equivalent %0) was received 
as the atomio weight o^ U; but Meadeldeff (f.e. 
178) suggested six times the equivalent, or 240, 
as the,(y)rr^t atontio weight, thus conferring 
on U th£ distmoti^n, which it is iSow universally 
admitted to hold, of being the slement with the 
highest know]^ atomio weight. ^ 

In Id'^O the reoognisfd atonAo weight of Ce 
W(v^ 92 (2 X 40). MeudelSefl (l.c. 186)fhowpver, 
showed that no pl^e exiSted in the sySrJ^m for 
an Slemonl^v^lf this atomio weight, and showing 
the projrarties^of Ce, but that suitable vacancy 
existed in Group IV. Sories 8, if Ce was regarded 
as having an atomio w^ght one and a half times 
the th^n accepted value. MendelSefi’s proposal 
has been fully justined by lattr w6rk on the 
corite metals (0. d. 68). 

, The equivment of In is 37*8, and formerly its 
atomio weight was taken eqWU to twise this, or 
7^*6. But Mendel5eff ^J.c. 174) showed the ne- 
cessity of treblbg the equivalent, thus assigning 
the v/.ue 113;4, which is now 'accepted, to the 
atomio weight of this metal. Similarly Men- 
deUeff suggested, what has' not yeji^been vei^ 
satisfactorily SOTtled, that (he atomio* weight 
67 yttrium is three times its equivalent number, 
29*87 (v. Eabths). 

The investigations on tellfirium are fairly 
illustrative of the cases summed under the head- 
ing 3. The adoption T^f the vafue 128 for the 
atomio weight of Te as determined by Berzelins 
would necessitate iodine (at. w. 126*5) tahbg 
precedence of Te b Sories 7 of tbe periodio 
, scheme ; iodbe being thus separated from 
rest of tbe halogens and falling btoGroupYl. with 
such elements as S and Se, with which it shows 
no analogies, and Te faUbg into G^oup VII. with 
snob elements as 01, Br, and Mn, with which it 
in tom shows no krbship. This violation of the 
principle of identity of ohemioalbehaviour b the 
groups suggested some grave 8rror m the ac- 
cepted atomio weight of JTe ; an error oansbg 
this element to succeed iodine b the serieg m- 
stead of preceding it, as the general plan of the 
law requires. Tbe subject has recently been 
mvesti^ted by Braoner (G. /. 55, 882), who for 
a second time has vbdioated the law in a most 
striking manner by showing that the ei4evani 
tellarium is probably not elemental, and tiiat 
theatofitio weight of nnalloyed telluric is con- 
siderably lower than that of iodbe, being equal 
tc about 125. 

In much the same way th^^w hailed to the^ 
correction of the previoufly aooepted atomic^' 
weights of osmium, platixfom, and gold. 

r Pomlbrly the aooepted atomio weights of Ost 
Ir,(^Pt, and An we|o b aocordanoe with the 
sdieme ^ 

* ^>lr>Pt>Aa. 

But from tho analogioi existing hoigrtan Oi, BOt 
and Fo, and the diimofitiofiof tno first two soriii 
ropresentM b GroniTml. tfofld64sff (i. 
prodioted alterations A tho itomlo 
aooordaneo with tho oehobo ‘ 
Oi<lk<PUAttS 
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Ail prMiotion has beea tally ooa/lmed by I atmio waigtti u* mvaimim coMtaUng Bome 
recant rlkan^es i iliias not, however, yet been the natural families, and j]be analogy betw^ 
found possible tqvefify and substantiate thg 1 the relations so obtained wd those fo^d be- 

results now aooe^d for the last three xdetals; ^ ^4 m«mh«ni ol 

by the applioaUon of Avogadro’s law. • 

As '\^l*be 8%sn from the ease of teUunbm, 
the periodio law ha its relation to atomio-weight 
ietermlnations is broadly auggestive rather than 
iioourately definitive. It mgy be %a>t era long 
dm diisccwery ^f the exact oharaofll^V the 
^odioity, wmch at presenf we comprehend 
>nly vagnely, wtH raise Mendel4eu*8 law to the 
■ ftwlt of an instnment for the absolate ev^nation 
tf vei^ls. » 

has repeat^y empbasised the 
reat aSvantage accruing 4o 
smists generally from alh aaonuTO of 


hemists generallv frim alh aiontife of Ae 
eriodio ^^catton as a working basis—tne 


ine natural xamiues, ana foe auwuajr 
tte relations so obtained and those fo^d be- 
tween the moWmlar weights of ®{ 

homologous series, led Dumas (0. B, 46, 46, 47; 
andQlSbtone (P. lf.»C4].6, 818) to suggwt that 
the soioalled elements are not primary, but are 
composed of two or more simpler memeats. 

« PelopW (B. 16, 1868) oaUed attention to 
the fact ttiat the residuef of hydromurbon^ and 
nitrogenous organic If dim ow bj>arrangd to 
a periodic systS^ exhibiting iiL the ^»r ot 
members constituting the period, m ww^^to 
the fflrtlRdft passage iu^P^^odfeom l«s»o te 
acldio characters, a close analogy to MenWw s 
.periodic arrangement of the elements^ The^- 
I lowing are examples of the periods anangedrby 
Peiopldas 
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iraighUi of all iha eftments were whole 
tiples of that of hvdrogen, which he id^- 
tified with Ihe primaiy matter ; and in la^r 
years many have in turn thought to figd in the 
periodic law a warranty for resuscitating ^the 
principle underlj^g l^out’s law, at the same 
time either shifting the primary matter lower 
down in the scale, so that hydrogen itself aj^ars 
as a highly condensed form of matter, or noWl 
attempting in any way t» particularism concern- 
ing tliB prid^y matteis^ ^ « 

T&e applica^on of recent ^evelopm^ts in 
spectipsdbpy, combined with improve^^ethods 
oi fractionation, has fes^ted in the^V^at 
many^j^ur so-called rare elements at least are 
not strictly elemental (o. Metals^ babe, and 
EleIients). At first sight the large increase in 
the number of recognised elements which thU 
recent work involves would seem \o militate 
against the indicattons of the periodic law. But 
rCrookes^O. J, 63, 487) has attempted to show 
that the ner views may ho brought^into com- 
plete harman 5 * with th^ periodic law if wo will 
put admit into (jhemistry the principle of evolu- 
tion. Granted that the different forifis of matter 
have been cyclically evolved from a primitive* 
Tormless foid (protyle), and that the units of 
Mdpdel^^ff^ generalisation are rather ‘elemen- 
tary groups ’ than true elements, then the periodic 
law with its limited accommodation necessarily 
follows (v. alsetMills, infra). 

Some attempts recently been p^de to 
express the atomic weights of the elements by 
means of general algebraic formulas. X^ile it 
mu8t%6 allcyved that we ar« more likely to arrive 
at rfear views regarding the periodicity of the 
elements through methods founded on the theory 
of nuifbcrs than through methods of a purely 
geometrical nature, yet many of the researcher J 
so far undertaken in this direotion do not even ' 
promise to help towards the final solution of 
the periodic law. In a few cas&s expressions 
have been obtained which, as they involve con- 
stants numerically equal to some of the impor- 
^ tant constants occurring in the principles of 
ohemistry, may on a more detailed study oul- 
min^ in a clearer understanding of the nature 
of tne elemeAs and*' the rationale of the law. 
Mills (P. M. [6] 18, 893; 21, 151) arranges all 
the elements fording to their atomic weights, 
and then subdivides this arrangement into sixteen 
groaptop He then finds tlftit all atomic weights 
are involved in vthe logarithiiKo exiyession 
16 .p — 16 in which x is an integer4snd 

pMfphe group -upgpiber of the element^nsidered.* 
This expressioif arrived at e&piricaliy is, accord- 
ring to D^ls, such as we should expechiM^e re- 
gaH the elefilents as stable, but more or Ipss in- 
e complete, stages jn the polymerisation %f the 
prinlary metter aa it ooolgd. •It ia also noto- 
WOTthy that th^^^ve expression, in^that iS 
points to the^switeiibe of an upper limit to our 
e:^ing syst^ of atomio weights, confirms views 
on^uOly ezj^essed by Mendel4eff. • • 

(P.3f.[5329,97)togive 


I (m + Vo), where 
t;^yn»a m( 


i membei 


periodicity, bnt on the natnraywriodioifr as Ibis 
Binds expression in Mendei^fTjB sohemA. 
Camelley *8 equation is 
approximate atomio weii 
df an aijthmetioal progression depending on the 
seridi to q||bich the element belcgigs ; a « number 
of the group of which the element is a member ; 
and c is a constant. • 

Exoludinpthe eluents of the first three seriea 
(typioaF^Cments), the expression for the atomic 
weights of all the s(her elements Inay be thrown 
into the more donvenient form 

kmC (3J 0^9 + • 

wlr3re a is the number of the serieiF to which 
the^ element belongs. In* his paper, ft^elley 
notes the tt^lfoiflng points of interest : the mean 
value of ccfi'.64 is nearly blentical with the 
mean value of the atomio heats of the ele- 
ments. Assume that ,e in the above 'formula 
actually represents atomio heat, then it follows 
that the specific heats of the elements diould be 


a general expression to tti% atoi^o weights of the J 
elements is of fiore interest In that it u founded, 
on a fSp.veniently assumed and arfifloial 


given by the expression and this is 

^ WI+ vV 

found actually to be the oase.^t shoulfi be noted, 
liov^ver, that these cofucidences may be purely 
aociu^tal and meaningless, being simply the re- 
sult 01 the particular units adopted. D. 0. 

PEBSEITE [^^8'^]. S. 6 at 18®. 

Mol. w. (by Boult’s method) 17fit(oalo. 212^. 

body resembling mannite, eccurring inrUie fruit 
and leaves of Lauras persea growing tofthe 
tropios (Muntz a. Marcano, G,fi, 99, 38; A, Ch, 
[6] 3, 279 ; Maquenne, A. Ch, [6] 19, 6; 0. B. 
106, 1236 ; 107, 683, 668 ; Debdrain, 0, B, 108. 
101 ; cf, Avequin a. MSlseDs, A,Xlh, [2] 72, 109). 
Extracted by water at 60®, the extract treats 
with lead acetate, filtered, freed from lead by^B^, 
concentrated, and mixed with MeOH.« Formed by 
reduction of mannobeptose by sodium-amalgam 
(E. Fischer a. Passmore, B, 23, 2228). Small 
needles (from alcohol), si. sol. oOld, v. sol. hot 
water and alcohol. Its solution Incomes dextro- 
rotatory when borax is added. Does not reduce 
Fehling’s solutiofi or undergo alooholio fermen- 
tation. On oxidation by nitric aoid it yields 
mannobeptose 0 ,H, 40 , and finally oxalks aoid. 
Boiling HI and P give 0,H,, (o. 104®) and 
(190®-200®). HOI yields 0,H,4 (92®). An al- 
coholio solution treated with HOI and benzoic 
aldehyde yields 0,H„(0E[Ph).p, [o. 219®]. 

Acetyl derivative C,H,(OAo)^ [119®]. 
Crystalline powder, insol. water, sol. aloobol. 

Butyryl derivative 
(o. 80Q° in vacuo), Symp. 

Nitrate 0,H,(N0.),f [188®]. rMade from 
perseite (1 pt/ ‘ 

H^ 04 . ^Whil 


, fuming HKOs (5 pts.]. and oono. 
. . e needles, insol. water, sol. hot 

alcohol. Explodes when struck. » 

PETSOOEirS. The ^hest boiling portton 
of Amg^oan petroleum ^ntai^ aooorc^g to 
tlemilian (B.^ 9, 1804), a hydrocarbon CLH,* 
[a&ove 800®] orysttUising from benzene in yellow 
lamina. PivSlier {A. Ch, [S] 17, 28) lonml 
earbopetroaene O^H, [288^ which yielded 
O„H,0ANA [186®] and 0„H^0iEyf,0,[186®J. 
Prunier calso found, fin 
0, A 7, [102®] yieldir^ 0^ 
a hydrocarbon 0^.? [119®]. 

cPBTEOWlTfearfh-oi, 
fjdineral ailt^ Erd/lA^ ^ 
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me liquide, Petrolemn is tho general 
MMuo nivoii to tli nitnral oily liquids occurring 
in the earth fi^ifhrent depths and ia^maiur 
locidities. The natural oil is a mixture orseveral 
hydri>Garbon8, has a strong bituminoue smell, 
but difler^yery eonsiderably in its ntarflicaf pro- 
perties and chemical composition. It is found 
in large quantities in tUe United States, in the 
Caucasus, and in the comtry siluatc^ at the 
mouth of the J)anube, in oonsiderable^luantities 
in Burmah and in Galicia, aift h^s been found in 
Persia, the West Indian island^ Italy, paris of 
Germany, S^Ht^rland^hina, India, France, and 
England^* Its specific gravity ranges frbm *7J to 
1*1, * 011 ^ its colour Ifom pale yellow to brown, 
dark green, and bla(;)c. Tke ^oiour of cfude^ 
petroleum not only varies with the locality, but 
varies from time to time in the* same district. 

B. lledyood has recorded the colours of various 
kinds of crude petroleufti {Joum. Soc. Arts^ 34, 
823, 878), |nd J^ovibond’s 4intomoter is ifbed for 
determining the colour of oommereial samples. 
Crude petroleum varies coftsiderably in its com- 
position, Jthat from North America consistiri^ 
chiefly of hydrocRboni^ of the C„llyi+a seri^, 
while that from Baku (Caucasus) contagjs m 
addition the hvjdrogenised* aromatic hyd**^®^' 
bons of the general fonnula C„I^[„ (Beilstein a. 
Kurbatow, B. 13, 1«18, 2028) and small quanti- 
ties of oUter hydrocarbons (llarkownikow a. 
Oglobiife, B. 16, 137, 307). Galician petrolemt 
cofttains hydrocarbons of the series CnH^n-t-s 
and OnHy,-, (F«und, A, 115, 10), and also the 
hydrogenised aromatic hydrocarbons of the 
fimula 0«H- (Laoh|wioz, A. 220, 168). 
Crude petroleum also contains small quantities 
of compounds containing sulphur, nitrogen, and 
oxygen. 0*23 per cent, of nitrogen has been 
found in petroleum from Ohio, and 1*11 P®*J 
cent, in that obtained from California, Beilbyl 
has also found *05 per cent, of nitrogen in Baku 
oil and 0*18^ per cent, in Galician ozokerite. 
Crude AmerMan petroleum contains at least 
0*008 per cent, of nitrogen C. I. lU, izu). 
SulphE amouQto to 1-87 pet cent, m oe^m 

_ ia rtrocinnt: in that OU- 


186 ; Petroleum AmmAiMmi icf, 1879 ; and tot 
v^iation of flasbing-poiuiwith climate B. 0 * /* 

1, 471 ; C. K 40, 805 ; 49, 1961 For ealorifio 
values qf petrBleum, see Beville, 0, B* 72, 196, 
and 68, 348. Co-eilloient of absorption of oxygen 
is higWr for petroleum than for water {2eU» 
Phy^ Ghent. 1, 70). When crude petroleum 
I is m^iUed, the various fractions are aiparately 
•collectea and used for a variety of oommereial 
' purposes* In American the distillation is con- 
ducted in large sti^s, «id the ^fst fractions, 
knowp as *oynmgeiie' and ^rhjgolene,’ aA con- 
densed by artificial cold ana pressiike*^ The 
frag^ffiff*whioh nexf egmes ovei, having# a 
density increasing from *636 to *725 W60, is 

separately ^collected, and when r^distill^ is 
termed ‘gasoline,* ‘naphtha,* and ‘benzine.* 
flL’he next fraction consists of oils of S.G. *76 to 
‘81,^nd istnown as ‘ kerosene * or * photogene * ; 
while the residue is distillcd*in other retorts for 
lubricating oils, S.G. ‘Si-'O, and solifk paraffin* 
until cok%l8 left as a residue oomfcustible with 
difficulty. Petroleum ather is the fraction Cbn- 
t aining hy^ocarbqps of 8.0^ •625-*666, and 
consists of* ‘ rhigolene * and ‘gasolene,* while 
^troleum spirit or benzoline coiftists of t^ 
‘naphtha* and benzine * fractions^ S.G. •68~ 
•745. * f •* 

In Russia the petroleum is distilled m a senes 
of stills in a continuous process, emd yields three 
fractions : light benzine, S.G. *754ii * gasolene* or 
heavy benzine, S.G. *787 ; and kerosene, S.G. 
•825. •The residue on furtffer distillation yields 
(1) lubricating oils, (2) solar oil, and (3) ‘ aatatki,* 
which last is either ^sed as fuel oj^istiHitd at a 
red heat, yielding benzenes ‘ana anthre^ene. 

I Baku petroleum contains %nly traces of soud 
Ubydrocarbons, while that from the»(touoa8UB 
'fields about 6 per cent, of paraffin (B. Bedwoqg, 
iS C. I. 4, 74)* 

In Germany the crude naphtha is refined into 
four distinct firoducts : 

. 1 __ /AiXO 


Petroleum ether (dOMO"). S.G. 0-640-(>'6fi0. 
- - 8.G. 0-700. 


Bmzine (70»-120°). 

Sulphur amouota to i-o< per ““'Virthinb 1 c1Sm^X(130»-1C0^'')?' V-G.’ 0-746-0-7I!0‘ 

Bueeto UneSt (SoSe^l Ind. 18. ho). 

tttmetffmmOahfornia,L ma.Oh^ „ .hi details on tl« petr 


tameairom viuuiunim, ^ — , ---- - 

but is absent from PAnsylvanian and West Vir. 

riX oils (Vohl,D. P. /.210. 47; Wo^man, 

^ (1 J riSOll 18,*172). Prom the variable oom- 
^LnKde pelioleum it follovvs that Hs 
Citaity wiU beveJy difierent,tlie several eonsh- 
tumts ot crude petroleum extending from 

melbers of the mars^yus senes to 
S which boU at 400". As a ruje, he 
netrolenia*with lowest speoiio gravity is tho j 
mostTolatilo and inflammable. Crude petroleu|i i 
also may contain water imd sedimepl, 0“^ “ ' 
.tested commoroUfilX for its specific gravi y. 

J M jcninnr its few jvhen rubbed between the 

of petroleum 


KWriSS 0^ ^Pfioieum 

.IfX)^9ortant fiwtors for asoertmmng its 


henkel, unem. ina. lo, . 1 ^. 

Further details on petrlleum imlistty, 

and me properties and uses of these commercial 
products, will be found in Thorpe's Diotionabt 

or Applied CiiEMiSTBY. • 

JsJarly Literature^Belore 1864 ver|littie ac- 
curate knowl^ge of the chepiical constitution of 
tha various petroleum oils was kno^ tile ewlier 
investigations chiefly* recording^the Toc^ypa m 
which thetiU had leen foindTets physical pro- 
rties jind its behaviour on distillation. 
f7n we next page is a list ol^e mow im- 
porta|lt of these laminations. 

AUBRIGAN PWBOLEDM. FelOtB^ A. CAiOUrS 

[0. B, 54, 124 ; 66,* 606 ; ^2) made a 
1 Aatic Investigation of th«fPe®a|llj^aa w m 
1^1864, an^ shovwd that 

ftf every member of the series from 0|I^ijto 

and they when dirtmcTm “oced W 

tesalvcd Into clibc»*ftiH,in, wd ’9“*' 


m 
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^earbons.^ Sohorlemmer found small quantities 
of benzene a^d its homologues, and Sleilstein a. 
Enrbatofif a ^^rlrogenise^ aromatic hydrocarbon 
of the OaH^h seizes, whion they isolated and de- 
termined to be hexahydro-metaxylenit. . 

The par&ffin hydrocarbons above alluded to 
2ave also been examined in detail, and in many 
CMOS thejf donstitution determined. * 

Jn the neighbourhood of the North American 


matic hydrocarbons, and is forth 
by its large amount of sulphur derivatives. 

The action of h&at on American petroleum 
products has been studied 1^ many observers. 
l][hen the crude oil is ^eatfil alone the lower 
menders of the OaH^a^i series of hydrocarbons 
are e v^ ved as gas. 4 s the temperature increases 
the higher paraffin hydrocarbons distil over; 
but at the same time vapours are evolved whiqh 


oil wells methtfie is evolved, and is associated j are absorbable % bromine. Le Bs^ examined 
with ethane ii^the gases which issue from the | this product, and found it to Sonsist of bf omides 


De la Mater well at Pittsburg (Sadtler, Am. Ch, 
1876, 98; Fouqud, 17. R. 67, 10151. lilThane, 
propane, and n-butane exist dissolved in the 


netrol^m. Of the higher paraffins the following 
hav%been isolated : 

C«H, 2 , fi'pentaife, dimethyl-propane ; 
O^R,n.l iexane, ethyl-iso-butane ; 

, 0,H,^ n-heptane and an isomeride ; « 

either dimethyl-dieth^-methane or 
methyl-ethyl-isopropyl-methane (Sohor- 
lemmer, 0. /. 26, 319) : * 

OaHjs, n-octane and an isomeride; 

CLHm, two isomerides exist (Lemoine, Bl. [21 
41.164): 

• (186<») S.G. V 0^42 
^ 8^180°) S.G.ii(h784. 

OiAp oonstitution not known (160^). P jouze 
a. Oahoura ; (156<’) Wurtz, Bl. 1888, 300 ; (160^) 
S.G. ^ 0*758 Lemoine. The solid paraffins 
and'OwH„ 4iave also been sepa- 
rated. rPTalM Greiglle Williams, Jlr. 1867. 787 ; 
O. /. 1^ 180 : Pelouze a. Cahours, A, (7A.l4hl, 

5 : /. 1862^0 |Warron,B:. 1866, 668 ; J. im, 
8^ Warren a.%torer, Z, 1968, 228 f Lefebvre, 
X 1869, 185; Sch^lemmer, Tr. 182. Ill; 
%»nalds, Z. 1965, 528; O. /. 18, 54 ; jf^95, 
,421 ; Warts* A. 96, 872 ; and Cor the oocuAenCe 
of tl^ aamoi^ydrOharbonfl In hpgheod coal and 
eannd oil, Sworlraptier, A. 225, 109 ;* Williams, J 
A. 125, 107 ; vs/f/AS a oomparative tablpHhow*^ 
ing the OMH^T^bydrocarbons fOtmd in petro- 
leum, or by COTuUIng paraffin and reddo^ tl^p 
fatty aeids, Beilstein, vol. i. 186.) Warren idscr 
Obtained the olefinee»0,JBIU CI,|H,„ an4 0^^ 
American ^roleum, find traces of volatile 
' henaene hy^pdtrbons and the hydro-benfene 
hf^ncallan oil have also 
" )ect8a in this m Canadian petroleum 
1 9 somewhat great«r percents^ of aro« 


of the olefines O^H^, OtH,, O^Hg, OgH,,, OgH,., 4nd 
that there are isomeric compounds of the higher 
members of the series. They have been sepa- 
rated either by fractiqpating ^ bromides ob- 
tained in this way, or by their dinerent behaviour 
towards cold HGl. Acetylene and crotonylene 
J are also formed, and other less hydroge%ed 
I hydrocarbons. 'V^en the vapour of ^petroleum 
Pether, or the fraction f50°-80°) and containing 
' ohiefiyOgH, 2 ,CgH, 4 ,anaO,H,|, is passed through 
a red-hot tube it yields OgHg and 0,Hg and 
hydrocarbons absorbable by brofiiine. These, 
according to Prumer, are acetylenes consisting 
of crotonylene 0«£Lg and traces of OgHg, OgH,g, 
and C,H,g. • 

Petroleum spirit (70^-120^ oontaini the 
hydrocarbons OgH,,, 0,H,^ and OgH,g, and the 
rectified oil fl50°-2^^ the paraffins ^m OJHgg 
to 0 ,gH, 4 ; tlie crude fraoti^, however, contains 
hydrocarbons which are dissolved by sulphuric 
acid. The heavy oil (above 400*^), ui^ for 
lubricating purposes, has not been^arefuUy^ ex- 
amined. Vasefine is the next proouct' obtained 
on distpling the crude oy, the distiUation for 
heavy oil being stepped as soon as aCtd vapours 
bqgin to be evolved. Little is knowmas to the 
oonstitutiqp of its hvdrocarbons. When vaseline 
is not manufaoturea the disj^ition is continued • 
until solid paraffin distils ovft. The solid residnet 
rich in oaroon, contmns hydrocarbons, and 
in it or in the solid paraffin have been founds 
besmes the higher )>araffins, anthracene, pjben- 
anthrene, oh^l%oe, pyrene, dhmogen (Fritasc^ * 
0. B, 54, 910), (parachmw (BasenaolOi bei&- 
erythrene^hultz), and fluoranthrdbe (Prunicr,- 
•Bl [2] 81,^93}. A hydltocarbpnjC^M isomode 
with ace|mphthalene,hi» also beenlsigiyted^ 998 
there are mdications of the presened bf qhinoiMdf v 
From the coke Prunier aikd Vamtine have 
fVQceeded^by fixs action of idvwts, In 


, u/unTcarDons eoniaining 

B TeiyCigh perognt^ of carbon. 

From a green [190^-240^ obtained 
tromPittsburg, and called ‘petrocene * or tIA * new 
product,’ formed by the distillation of tl\p residue 
after the cvdinaiy paraffin had come o^r, Plunier 
isolated hydrocarbons which are cdlled carboz- 
ene, carbopetrocene, and thallene. Analysis 
shows that they contain 9 f- 97*7 ».c. of carbon, , 
tod hate fmmulaB, therefore, from 

where n i%%ariabl 6 but higher 
than 4. ^ • 

Ousjavson has studied the action of AljBrj 
and HB^onme differSnt fractions of fetroleum 
ethfr. The fraotiond(67°-*70°), and chiefly flex- 
ane, ^e by this treatment«a aplJ^ from vidiioh«j 
he obtained an <yange liqWd O^K^lBr,, which 
decomposes above 120 ° and on addition of water. 
It is insoluble in the hydrocarbons from which 
it is dirived, and in CSj, but soluble in EtBr. 
The other fractions give sifnilar results, 4but not 
such a good yitld. • 

Beilstein and Kurbatofi, by .the action of 
HNO,. on the fraction (96°-100°), obtained « 
nitro- cpfhpound (195°), and soluble 

in KOH. The fraction (116°-120°) sirmlafly 
treated also gave acid nitrp- products, c^led by 
the authors triifltro-isoxyleno. • 

Bmaian petroleum. The Baku oil has been 
(he subjectaof much investigation, and it appa- 
rently ft a more dbmplioated mixture th^ thw 
Ai^erican product. Its density, according to 
Mendel 6 eff, varws from '881-886 at 16°, and 
its variation with temperature is given by the 

[0'0063&-0'0000016<i*-l-44], 


krraoifEUU, an 

ibeticaU; by Wiaden (J. fB7, 161), who leMtribad 
tne following;— 

* C.BT.. hsTftbvdrohenzenA. *76 



equation 

sinlb the co-eflicient of variation of density with 
temperature can be considered constant for any 
given hydrocarbon. The densities d range be-’- 
tween *760 and *900, 

Baku petrbleum gives off a large volume of 
inflammable f;as, and leaves on distillation a 
vaseline having all the properties of the Ameri- 
can product save that its nensity is higher. 
The low-boilingj?ortions of the oil contain some 
hydrocarbons of the series , and marsh 

gas is evolved in the neighbourhood of the Gas- 
pia* Sea; but Schutzenberger and lonme 
found that the tnaior portion of the hydro- 
carbons present were characterised by g>^®at in- 
ertness, and had a 

the formula OJBL,, being isomendea of the oleline 
series of hydfBSrbons. The hydrocarbons were 

hydrofflrboni, and at » 

^ . IIM. l.>to 


_ ... javp — 

uivaau hexahydrometaxylene (B. 18, 1820 ; 

0. fr. 40, 169 ; also Markownikofl & Spady, 
iB. 20,*1850) in Russian petroleum, and snbse- ^ 
quent iif^restigations have established 
sence of a series of nsi^hthenes ffom OpSuto 
0„H«. Markqwnikftfl (^.284, 85-116) hfB alw 
obtamed similir results, and Ims showa wat tno 
nauMflhes are the'ohiel constitu^ts of xhe^u 
boSng below 800°. the fraction ^igtilling 
(210°-330°) under 20 mm. also conjoins a large 
1 percentage* of these OnITjn 
♦addition, he isolated in the fraction (86 
the. follo\Bing aromatic hydrocarbons : 
CAlCHa), CsH„ isoxylen®, p-xylene, 0 ,^,, 
pseudo-cumeno and mesitylene, 
isoduren^and another (diethylbenMn^), O^Hig 
diethyl-toluene and isomerides, an^ny^ocM wns 
of the formulffl OnHutstyrene?), CT,,Hja, 
and Markownikofl and Oglobme, from 

, tRe fraction (210°-330°) under 20 mm. obtained 
evidence of th% presence of oxygenated con# 
poilhdB of both acid and neutral clmAotere 
[21 41, 258), and obtained a denser naphtflene 
0, JIjo. Engler has also oonflriqpd the present 
of mesitylene and pseudo-cumej^e (B. 18, 2234) 
in Caucasian petroleum (t>. also Le Bel, u. B. 
103, »17-1019). . 4 . 

Aschan has isolated from the Bakuou, acios 
of low carbon perc^tage derived from 
hepta-, and octo-napiithenes. ^rm 
naphthene carboxylic acid 4?y P and HI jm has 
prepared an octonaphthene (117°) undw ^42 
^.G. 2 0'7706, identical with that obiamea ^ 
^arkownikow from the Caucasian oil 
2710 ; and Zaltftiecki, B. 24, 1808). On the 
formation of •acid compounds in petroleum v, 
Zaloziecki, Z. /. Angew. 0. 1891. 410. , 

The oil of still higher boiling-point consists 

ol naphthines OA.-.. “ , 

bably derived from the naphthenes by the high 4 
temperature, together with CnHm-« h;gdrooa r- 
bons and about 10 p.o. of true ibenzeri^m- 
pounRs, which are hoffiologuei o* styre^ 
When the naphtha residues are distilled at t^ 
peratiires above 400°. dissociation of l^he ^ 
boiling products tahes plaft, and toh lo^ 

iriveaiOO'’ as the beat temi^tnre 
Siohifeon (D. P. /. 266. 226 L The No^ 
brothfra obtain tenaene, naphtnwen^ »a«, 
antl^ne from thar petr*lem^6«» •» 
- IT M6, 4a(W82). Tedstem fc 


Baku (D. *P. jT Iwo, «i 9 iMo«;b ^ 

Rlurbataff have studied thetOthonj^ 
upon Sussian ^et-oleum. TheJ^find 
.(^tion is oxidiwd WsaoouM »ai 

iSLl'TOlatae acids, and at the same tlin> f 
"Tcopoound 


nitro 

The oorrespoiMwg «a««sa/.a « 



m 




bydnxsiilboiui ofaiefly^ tMAiing fh« 
fractions of the oil irith eonoentrated £[^804 aifa 
sepanting the snlpUbnates prodooed. Abott 
16-20 per cent, of the lraetione( 180 ^> 280 ^) is 
^ eoDver^ into these snlphonates. Ohienjmono- 
and di- adds deriyed fropi the h7drqparl2>ns 
GhHjh-i* and 
The naphthenes are not attaoMd by 
oono. ^04, bnt faming acid eonverts tlfem into^ 
resins* The principal ^phonates isdated are 


Sohnizet^berger Cias shown toLt a brigiit-red 
heat dffissooiates the low-b^ing naphthKiSS into 
b^ei^ derivatives, wHde a dull heat determines 
the fomfbtion of butylene, and orotonylene and 
its homoloj^nes. The oil obtained <from Tlllis 


petroleum oontalat t emaUtfumito 
body resembling the aUcabiw 9^ 2 Mi), and 
Weller has also detected t|e ftesence of bases 
id th# yellow oil (S*G«35) obtOned from Baxon 
petrolenm (B. 20, 2098). On the Galician petro- 
lean^indiutry e. Redwood, 8> CL 1. 1802. 

BuBifssnpBTBOLEuuhasonly oeen imperfectly 
examined. Romanis bps fonnd eases, oensene, 
and solid paraffin in^Uie crade oil and 6 p.o. of 
solid pirsffiiV in that refined at Rangoon. It 
Bolidifie/at 24^, agd has a S.G.^86-*2. From 
another distriob in Banna (Arrej^n) a mineral 
oil is obtained»whioh contains benzene^and its 
homologves, bnt does not solidiff.* Im 8 *G. is 
else lower, *825 (0. Ak 69,^92). * ^ 

, fhe origin of jpetroUwn, — MendelBOl! has 
given consi&rafile attention to this subject, and 


appears to be intermediate in character to tha 1 « | has advanced strong reasons for believing that 
of the American and Baku products^ Beilstein mineral oils have not been produced like coal 
a. Kurbatoff (0. /. 40, 1020 ) isolated from from the deoompositioivof past vegetation. He 
samples of this petroleum, n*pentane, iso- believcfi that it is fomed in the depths of the 
'pentane, ^d a butane in ^e (30^-36^) fraction, earth beneaijji the ve^ site on wiiichlt is found, 
a bexane anS paphthenos m the (70^-^5^) frac- since it cannot be w^er-bome. The absence of 
tion, and a Ifbptane, benf an^ and toluene in the any large masses of organic matter in the oil 
(OS^-lOO*^) fracffon. They ^ilso ohi^ined from districts negatives the vegetaMe origintof petro- 
this oil, by the action of HNO„ a dinitro- coii- ^ lOam. In Europe* the dil wells belong *to Ter- 
found C 4 Hg(N 02 ), [96^ (v. al|o Le Bel, 0. B. tiary'and late geological periods, but in America 
l()p, 1018 )l d • and Canada the oil-bearing saisds are found in 

Che petroleum found in Germany and Galicia the Devonian and Silurian fonnations, and hence 
is characterised by a large amount of aromatic below the carbomferous beds. The beds alSb 
hydrocarbons, and Kraemar a. Bdttcher hold that : ^ways run pamllel to mountain ran^is, and 
the hydrocarbotis of German petroleum and Baku ; Mendel^eff believes that water has found ite ^y 
oil differ from coal tg r and shale tar oils «nly in ; through the fissures formed at^the upheaval of 
the relative proportions of those hydrocarbons these ranges to the heated metallic carbides 
which are attacked by cone. £[,804 and HKO, below, resulting in the formation of metallic 
(B. 20 f 596-299).^ * oxides and hydrocarbons, the chemical composi- 

Cngler has mad^a very systematic investiga* tion of which depends upon the conditions of 
tion into the composition of the German oils, temperature and pressure under which thejsare 
and has iSolated or identified the following sub-*! formed. This origin of petroleum is^supported 


stances: gases CH 4 , GO, COj, K, C.^,, an^ 
homologues ; in the first fraetton (below 150^) 
0 ^, 4 , and C.H^; in the fraction ( 1 G 0 °- 
182^) pseudo-eumene and mesitylefie ; and in the 
higher-boiling portion solid paraffin. The oil 
from Oelheimer and Wietzer contains saturated 
« hydrocarbons, naphthenes, but no solid paraffin 
nor volatile products below 150°. The Tegem- 
seeoyr^ especially rich in aromatic hydrocar- 
bonsflEngler, D. P. L 267, 650-670 ; 692f 697 ; 
268, 70-90). Bugler has also detected phenols 
and fatty and oleio acids in many specimens. 
Bonssinmnlt has^lso isglated from Alsatian 
petroletfi, petrolene, and a black colouring mat- 
ter simjJ^ar to that*found in Alsftian bitomen 
and in Galvim oil (Le Bel^ Bl. 1888, 359). ^ 
Galician pstaoLEnH ooi^ains hydrocarbons 
of the &d series (Freund, A, 

^16, 01}. it has also been examined b;pLsd^o- 
wics (A. 220 ' 168), who findg in the low boil- 
'ing fraction (80°-^25°) the following l^dro- 
carbons: ift)pentime (80°)i if-pentane (37°), 
hexane (60°), n-hdptone (99°), ennane ^148°4 )b 
S.G. y *742, tr?i decones (162°)f S.G. * *7187 
and* (162^. «, S.G. W *7324 ; •benzene,, 
toluene, xylene, and mesitylene, but no (fiefinct^ 
From the high S.G. Qf^the benzene fractions he 
alio infers the presence af n^hthenef (hexa- 
bydro-tolne^ aiid hexabydro-isoxylenej. Paw- 
Ifwaki has also fonnd 2 p.c. d aromano hfdro- 
aarbo^ pfinoipally boazene and p-xylene, in 
^filetaa oiL Aooordi^ to Bandrowski, this 


^by the frequent presence of sulphur in crude 
oils, by the asphaltene containing a mineral ash 
consisting of oxides of Fe, Al, Cu{ Oa (Ag), and 
by the non-saturated nature of«,mAny of the 
hydrocarbons. The occurrence of petroleum in 
the lavas of Etnft lends additional support to 
this theory (Silvestri, G. 1877, 1). Hoefer, 
Engler, Leopold v. Bnoh, St 6 rry Hunt^ and 
many geologists believe t^t petroleum baa been 
formed bv the decomposition of organic matter 
of animal origin, and advance the presence of 
nitrogen compounds and^ direct experiments 
with animal fats in support of their view. On 
the origin of petroleum see Neuea WUrterhuch^ 
hi. 39 ; Byosspn (M, 8. 1876, 1077^; MendeUefl 
(Revue Scientif, 1877, 409); Anderson (B. A, 
addresi, 1889) ; E^ler (B^fil, 1816-1827) ;Hoefer 
(^iiieraltilindusme ' m Bolley'e Technologie ) ; 
Alozieoki (D, P, J, 280, 69, 85, ISSf; Watson 
Smith (Bra L 10, 979h ^ S*Il* * 

FETBOLBtlMIC AClll) g; Hbndxcxnozo agio. 
PBTTENXOFSB ’8 BBACTIOIT. A blood-red 
ealoor & waruring with cane-sugar and oono. 
£[, 904 . The ooloni^is produced by the bile acids, 
oholio acid, awd many other bodies. Furfor-^ 
aldehyde may m used instead of sugar (Ifylks, 
B, 11 , 492 ; o. llso voL i. p. 608). 

, FBFCIEDAHlir v. toiBATOBDr. 

An aUoy of Fb^biA Sat v. tUi 
voLp.ri 6 . ‘ * 

FHA00HX3I V, Pbotbids. . 

. THAaioi^snx «. iHotab 
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ffUMi tiw*]. w.-stte® in • 

i p.e. ebloroform 8<^tion. Found in thd busks 
^ peas (Pisum (Likernik, B, 24, 188). 

I of table* (from alcohol), insol. water, 
file colour 


Groups 

soL hot alcohol and ether, 
on shaking its ^oroforzn solution vil 
of B.G. 1*76. 

PHSLMKBBEKE. dextrorotatory modi- 
fication of this te^ene oc^rs in oil of elemi, a J 
IflBVorotatory variety in AustralmiF^alyptus | 
oil (Wa^ach, A» 246, 234).^eThe dexSorotatory 
variety ocoorgldso in the seedstf Phellandritm 
aqmticjm, ^ in oil of fennel fc. Terpenes). 

PHtaACftUEIO* ACIB 0,.H,fNO„ i.e. 
OB^^MO.NH.CI4gO;a!» [143°]. S. -TaWl®. 
Occurra horses’ urine (Saliowski, B. 17, 4P10), 
Found in urine aftef takfng ^enfl-acetio acid 
(Salkowski, H, y, 162). Prepaitd by digesting 
phenyl-acetic anhydride with glycocoll and benz- 
ene (Hotter, /. w. [8] 88, 07; B. 20, 84). 
White lamina (from ^ter) or cubes (from 
alcohol). *On1iitration it gives p-nitro-phenace- 
turid acid [173°].— CaA'j^aq. 8, (of CaA^J 3 at 
11°.— CuA'^aq.— AgA' : amorphous insoluble pp. 

ethPrUeAf, [86*6°]. Needles.. 
Ethyl ether mA [79^]. Prisms.^ • , 
n-Propyl-etherVvAf. [31°]. Piaffe. 

A mide [174°]. PearlJ tables. • 
PHENACOKIO^ ACIB. A name given by 
tlarius toss mixture of maleic (md fumaric Ucids. 
PHENACYL. •The radicle CsHj.CO.ClT.,. • 

• BI-PHENACYL-ACETIC ACIB v. Di-bbnzoyl- 
ISOBUTTBIC AOXn. 

BI-PHENACYL-ACETOACETIC ETHEB 
(CH^z)jCAo.COj^.t. [83°]. Made from aceto- 
acetio ether, ^aOBt, tnd phenacyl bromide 
(Paal a. Hoermann, B. 22, 3225). Monoclinio 
crfbtals, si. sol. cold alcohol, v. sol. CS*. Aloo- 1 
holio NH^ at 126° forms two bodies [136°] and*! 
[192°]. 

Motio-oxim. [63°]. Flakes. 

Di-oxirh, [63°]. Flakes. 

Tri’Oxmi. [68°]. Flakes. ^ ^ 

Di-phenyl-di - hydraeide 
r88°-92°l. From the ether ami phenyl-hydrazine. 
PHENACYX-o-AMIBO BENZOIC ACIB. 
Formyl Serivative 

m.N(OHO).O.H*CO.H. ^4®]. Got by 
oMsing quinoline phenacylo -bromide with 
KMnO^ (Bamberger. B. 20, 3342). Tables (from 

&ClA4^Goedookemeyer, S. 81, a(587| _^n. 

AOm 

sodium isoMnyr-malom« 


k PmU, A 81, 148S, 1058). OtTstAi ((lou 
ether), insol. water. With aqueous potash it 
Jives benzoyl-propionic hcid; while idcoholic 
potash ^yield* OPhlC.OHBz.CO^ [186°] and 
OI4 Bz.6h^z [146°]. 

^PSySNAOTL BEOMIBE v. M-Baoifo-AaBTo* 

PHBNOME. * 

PHENACYL CELOBIBS u. ti-OHLOBO-iORTO- 

PHENOfiu. • 

PHENACYL 0YA]fIB£ v, Beksotl-aobto® 

KITRITB. > • 

BI-PH£11*ACYL4[AL0NI0 iftIB v. ^-bkk- 

ZOYIrDf-METHTlif-MALONIC ACIDjS ^ * 

^inKACYL-PHLiaALAMIO AOllT • 
Ca^.C,H,.CO.NH.OHyfJO.O,H,.*[160°L Mbde 
by the action of alcoholic potash on^nenaoyl- 
phthalimide (Goodeckcmeyer, B.® 21, 8686). 
Needles, insol. water. Decomposed by boiling 
H^lAg i]|to phihalio acid and amido-aceto- 
phenone. « 

Phenaeyl-pb thalimide OgH4!O^Ot:N .OH3BS. 
[107°]. Made byhe|^ting w-bromo-acdtophenoifb 
with pofassium phthalimide at JTO° (Goedqpke- 
moyer, B. 21, 268^. •Dimetrio j^tes, sol. fuco* 
hoi and eWfUr, alnfbst insol. wftter and ligroln/ 

• Phenyl-hydrazide « 

C,H40,.N.Ott,.g(N.,HPh).CA. [166°]. Orarfa 
needles, insol. water. %• ^ 

PHENACYL 8TJLPHIBE S(CHi{OO.CI|HJ^ 
[77°]. Made by adding w-bromo-aoetophenone 
(100 pts.) in alcohol (400 pffi.) to a solution 
of Na (12 pts.) in alcohol (4OT pts.) saturated 
wit^S (Tafel a. Moritz^B. 23, 8474). Prisma 
(from hot alcohol). Beduoes Fehling’s solution. 
Yields a di-oxim [161°] and a diphenyldihy- 
drazide [147°]. • . ^ ^ 

PHENACYL BULPHOJYANIBB 
0«H5.CO.Caj.S.CN. Sulplwcyanoacet^lumone. 
[74°]. Made by mixing alcoholic Sorations of 
barium sulphocyanide and «-bromo-aoetophen4ne 
(Arapides, A. 849, 10). Needles or prisms, y. 
Bol. ether, insol. water. Hot HCl converts it 
into CH^^.S.CONHj and finally oxy-phenyl- 
thiazole. 

PHENACYL THIOCABBAMATB 
CH Bz.S.CONHj. A very unstable body got bj 
boiling phenacyl sulphocyanide with cone. HClAq 
until crystallisation begins (AjJ^pidesjiiL 249, 
121# Yields oxy-phenyl-Phiazole on boihng with 
HOlAq.— B’HOl. [0. 177°]. Silky needleB.— 
B'JI .PtCL. [0. 200]. Yellow crystalline powder. 
PHENACYL TjLBIDIirB v. ToLTit-AiniK). 


flJJS'on. bmiwyl-B^to «th.r (H8P< 


Bi-phenlbyl-p-tolaldlirt 0,H,Me.li(0HaBz)a. 

rt66°]. Formed from |?-toluidin# spd w^romo- 
acetophenone in ^Toohol (Wtoa^ a. Donner, 
B 23, 168). Needles, vPsol. luoohol. 
^PHENAMYLAMINE u. Ajjpo-AiOL-wMte- 

**^lphenamylinins N9(0«H»0|Mii)|l XM* 


ene 'O.H. aiH.,).NH. 

O.H.(CliH„).Onwith ammonia^ iSnB»,« with 
•zlidimd NH.Br or NH.01; 

W to 96 p.o. (lioya. H, 80. 

Atetyl dsrivttiive NAo(.OiiH||)i, [51^ 

Qfl^Qo „ g. 
oiH..oo“ " 


MoL V. 808. 008°} 



(Ba7daar»^.l«7,184i (abo?e S60^). 7omiil 
bj ozidiBing the retinae left efter erapoi^S 
the eloobolie washing! from the distillate gotm 
preparing anthracene from o-bromo-benvl brom* 
ideand Na (Jaekson a. White, Am. sTs^). 

S? orystaUismg theproduoiftrom i 

• )•— 2. By adding a solution^ of OrO. ‘ 

Sa?^^ pl^anthrene in 

HOAqJGraeb^ B. 6.^1-/^. itf;, igg). The 

NigS^. followed by ppn. path HOI andPOifftal- 
lisftioi^ from *HOAo.— Q* By oxidising crude 
^enan^ene (810^-^40°),' the following bodies 
^g. obtained at the same time; 9nethyl-an- 
throquinone, diphenio acid, oarbasole, acridine. 
“«^«»Pj«“ylo“e-ketone (Anschata Sohi^ta 

Pfio;^f^.--^range needles or prisms (from 
soly^ts) cor tables (by ^blimation). almost 
inML cold wfi^r, si. sol. hot water and cold al- 
o^ol, m. toR hot alcoBtol, ether, HOAc, and 
Cono. 11^04 formrfa darktgreen soln- 
non bnt doep not sulphonate it, even at 100®! 
^lutaon of phenanthraquinone (-1 g.) in HOAc 


wiku wwuTOii 

mstorl-^pbene gives on shilling with 
(16 a blnish-green liquid which, when 
po^ into wa^ and extracted with ether, im- 
E . •J>“Pl8^Ionr to the ether (Lanben- 
h^er, A 8, 324; Y^eyer, B. 16, 1634).# The 
cdonnn^ matter 0,;B,^0 formed in this re- 
2S5S. ^ZV f“*»q“*none on distiUing with 
*998)- -*■ solution 
of phtnuU^mnon^ wet ether when exposed 
m olra^ tubes to direct sunshine is readily re- 
duoed fo^eronthrahydroquinone, with forma- 
alddyde (Klinger, B. 19, 1869). 

•'y sfcrowie octd to 
acid.— 9. AlkaUne 
KAteO, gives oxy-dipheoylene-aoe& acid and 
(Anschata a. Japp, B. 11. 
?^9)— » „B<idoced to dihydtide by warming with 
Sod%um-amalgam acting on its 
SMholM solntums forms diphenic acid [226°] 
}i »9“eou8 NaOH yields 

Oi^r y(OH ).CO^ (A.fa. J.). Boiling baif.'ta- 
to^ l^des oxy-diphenylene-aeetio acid, 
diphmylene k^e and flnorena alcohol.— 
*orms diphenic 

^acid, the ^Intaon meanwhile giving out phos* 
(Laohof itch, Jb 16, 
*8 vapour over heaOl 
a-pWfone-kefobe is fonped (Wit- 
“■ 602)— 8. DistilliUon 
rS. 1^1 y**'^„8»^8S diphenyl. WhTn tke 
■^flnotene, fluo,enealoohol«nd 
^^wk^ne M. alsotonnod.-9. Uatil- 
lyy.”** * gives 4lnarene«and di- 

?5SS^ (A«¥ha*» A. Schnlts, B. 9. 

®*^^?**^ srtlh Hnc-diut fidds 

MUr. Aifi qonqsrti it into " « " • - — «»— 

g.J. 


iJthoagh jt ^ ft bcghii & B2S 

cOnveH it Into phcnfththrftqninonc. fiOiakin 
in& sJcpholIc polMh, ft is oxidised to diphenic 
^d,ftheg^otion phosphorescing theanwhile. 
Iron and sfietio acid rednee it first to ohloro- 

va um to 

phenaiii^ *'ah\ot^ 

phenan^ns day be nerystalllliid ftam glacial 

phrtisnthraquinone. * Pheaanthrone mayr be 
^78*aUi^ jM,,from gladal acetic add/ then 

exhaustive chlorination with 
HDCl, it yields peroHloro-diphenyl together with 
a very sn^ quantity of per-chloro-b^ene 
16 s 2870).— 14. Be^oie aide- 
hyde {tree item HCM at 260® forme benMalquin 
of ph^tUhrens O.A,0 [829®], which crystal# 
rectangirfarj[)lates a^ yields 
emkoxida- 


tthr^uinone 
Zn£L, hence contains 



'W — — WWW !■ ||ATOS 

; bAxenemayfinsedasdflusitts The 


Vto.Bg &WVC 

DMzoio acid and ;oheu« 

letito. It givesoff no gas wif 

?? i^Wilcock, g. /. 87. 661).— 

15. HeSlmg wfth PCI, foUowe^ by addition of 
waten forms 

im flClh-colonred plates, sof. water, dleohol, 
(Fossek, If. 7, 86).— 16. deefor.e 
Jv » ®ce*on«“Phefianthraquinone 

0,AA M* /• P* 58)- By the action of 
on this body, a small quantity of 
?a 1?**^* [238®] is formed (Wadsvfbrth, 0. J. 69, 
105).--17. Ammonia passed into an alcoholic 
^^lution forms phenanthraquinonimideO,.H.FO. 
On heating with alcoholic NH, in seided tubes 
toere are formed diphenanthrylene - azotide 
two compounds 0»H, JJ.O [282®] and 
[over 800^ and a compound 0,,k,,N, [above 
286^ (Schmidt. B. 7, 1866 ; AnschWa. SchuHz! 

^2, 1641 ; Sommamga, 
M. ^ 146 ; Japp,®0. /. 49, 846; 61, 98):— 
18. BmiMotc aldehyde and aqneoqs NH, at 100® 

quickly forms 0„H,^0 o^. 0,ja.:C^^bph. 

This * benzenyl-amide-phenantbrol ’ erystalUlbs 
from benzene in tufts of silty ixsedles, [202®], y. 
sL sol. alcohol, sol. cone. HOULq and cone. H-So! 
eathout change. It yields benzoic acid and 
phenanthraquinone on oxidation. HOlAq at 
20^ forms bencoic acid. It does^hot act on 
67,666; 8% 226).-19. Oumtofo 
a2dehy(isandNH,fdFms,inl&e manner, Cxunenyl- 
MoMo . phensoUnol 

[186^. ctys&llisiiig from bensegu-ligwitTi In .nw 
needles, end forming in conrfBLSO. a yellowW< 

®!i wystolHsing 

8L Bal^ aUUmi* (I nud.) ted em 
xitt^aq form, on wamdi^, o«pzy#li|pnienylH 

■Qddo - pkAninthiene 


P*ma. Stieatfeild. 0 . jTdl, 14% *3 
ajtoallisse ftan| HOAc to riead«(%e£ss 


belto- 



is tt. gol alcohol, 7. sol. HOAe. It 




Boiling alooholi^l^sh gives salicylic aoid. 
SOlAq at 200^ las no action. BzOl yields % 
wnzoyl derivative [220®].— '22. o-Metlmy- 
iMfoic aldehyd^{lBg,) heated with phenasfhra. 
ininone (80 g.) and excess ot NHj^q at 100^ 
crystals oiOuH«:N^;O.CaH,OMe 
208°], • while the motjier-liqi^r contains 

"^14®$ wh^h orysAiliaes in 

vhite needles, gfsol. hot benzen^Japp a. Street- 
;eild, G. j[. 41, 154).— 28. p-Oxy-bmzoic aldehyde 
ind aqnegus Jift, form^j-oxy-benzonyl-ii-amido- 
)heim^rene [abov% 360^, crystallising f<bm 
iOAc m slender needles. «It vields an aqptyl, 
derivative [206°-210°]*(J- « S.).-24l Aldehyde-" 
ammonia yields ah amorphous biHe (J.a. W.). — 

25. Alcoholic methylamvM forms, on wanning, 

* * yellow Crystals. The mother-liquor deposits 

C,,H,4N, or 0,4Hg(NMe)^ cwstallising in •dour- 
less prisms^ [188°], and yielding B'JICl, v. sol. 
water, and B'HNO,, B'jg.^C204,all crys- 

tallising in needles (Zincke, B. 12, 1643). -• 

26. Eth^kne-diariMiie and HOAo form the aziy 

0,4Hg^^^CaH4, which crystallises from algphol 

in needles [181**5. It yields a platinodloride 
B'jHyPtOlg, nearly msol. alcohol (Mason, B, 10, 
rt2; 20, 2fi3).— 271^ Propylen^iamine yields 
0,,H,»NI, crystalliling in needles [128°]8 an| 
yi^ding B'JEljPtCl, (Strache, B. 21, 2362). — 
28. Tnmethylm^-diamvM forma Cj|gH.j,NOjp a 
lemon-yellow powder, not melted at 250°. Its 
alcohol solution is coloured violet by acids. 
20. Teira • anMo - phevMzine and HOAo give 

a green owstalline pp., forming a bluish-green 
solution in H^SO^, changing on dilution through 
red to orange (Nietzki a. Miiller, B. 22, 450).— 
30. PhenyUra-o-diamine gives phenanthrazine 

0„H,<|>°^64> 

alcohol (Hinsbotg, A. 237. 340f-31. Tolylene^ 
diatnipd fonni. 0„H,<^^^0,HjMe [218“].— 
83. Heating with acetamide and HOAo forms 
the* azine 0„H4<§>C„H., oryalallising in 
yellowish-bro™ flattcedles [4^1, boL amline. 
nitro-benzene, and phenol (Mason, 0. J- 55, 
108). — 83. Naphthylene - (1,2) - diamitie yields 

[264°] (Leuokart,B. 19,174).- 

3S.f X. . tS. 1 

^^..{ling potaeh 4enpatea 0„H,<^p^‘(OH)/ 


Ml 

lopne yellow needbft 

aMmim gives an isomeric azine [144°1.<«» 
8t. {(^ti^%l)-Br(mu>-toly^’diam^ in HOAt 


oi. yu,9,iS,j.;-£}rv7iK/*w»|r»«7»e-u«u7nwne ui uvow 

forms OyHgiN^fHjMeBr [210^ etjBtBlliaag in 
yellow Seedles (Hartmann, A 28, 1050).— 

00 4.* OL^' ‘jJ t. 


SS^i‘!IH-amido-btn8m (Iroia chryaoiiinc) 
yields C,4H,:N,:OeH,NH, aS brown crystals 
j [179^ piitt. C. i 49, 402; Heim).— 89. Aceto- 
utcefio kher forms, in presence of KOH, phen- 
^anthroxylene acetoaoedg ether 0,8H„Et04 [186^ 
orystdlising in white Qpedles (Japp a. ®teeat- 
feUd, 0. J. 49, 27).*-40. Acstoift and 
form* crystalUsiif in gpl^rleai 

lamim^^. 130°]. Jhis body forms a^ellow 
somtion in HOlAq, whiA deposits a ^k-broe 
substance and gives, on addition of waror to the 
filtrate, nedllles of 0,TH|40g (Japp a.^treat4iud, 
A?. /. 41, 272). 

CowbijmliOfM.— 0,4HjO,NaHSO,2^. Sm^ 

colourless plates, v. e. sol. voter, which slowly. 


decomposes it.— (CjiH^O-J^HgCyj. 

j- -a— 4 ^-,4 


[223°]. 


r ■* T 4- 

crystals wi4h green liutre, deposited f»m a nor 
saturated* solution oi phenanthMjuinone ftfid 
HgCy.in acetone (Ja^ a. TumeiTO. 57, 7). 
-(0„H,O.Ji^gCV^[223°^ R8d prisms (from 


Zn0l, in HOAolb a hot solution of flmnantto. 
quinone in HOAo (Japp a. Turner, 0. #. 57, «). 

Bydrocyanide O^HgOjiHCN),: tufts of 
needles, formed by action of 3(o.c. HCN solu- 
tion. Decomposed by heat intoTts components 
Cono.eHCl decomposes i^gi^ing off CO, and 
forming 0„H,KO [241°] and C,5H„NO, J* 
The latter separates from benzene m slenuer 
needles. Both disAlve in sodisM^ caritouato, 
expelling 00,; the compo^d i241 ] proddbmg 
C,.H,,JlaNO,4aq, and also the corresponding 
^0 H!«N0«)3a7aq whence HCl nberates 

WoX-MiUer.O./.61.»L^^j,0- 

Mono-oxim 0,4H,N0 <.s. o^|.ob 
ri58°]. ForAed by boiling pbenanthraquinonc 
with alcoholic hydroxyl amine hydrwhloride for 
an hour (Goldschmidt, B, 16,2178). BmaU yellow 
needles, v. sol. hot alcohol. 
with metallio salts (Kostanecki, B, M, ^7). 
Boiling NaOHAq 

H,SQ| forms a blood-red Solution and a» ^00 
converts it into diphcnylene ketone carboxyho 
amide. HCl, Ac,0, and HOAo at 100° oo^^jerU^ 

by in'ra-moleoular 9(iange,%nto a base 

[2X7»L probably 
prilms [92^ (Wege V* 

A 0.H..C:N0H raAOO*l k WAirniM 



which crystallises j 

NaOHAq. A solutiq^ o! * 


Uow atsdlcs, inwh 

\ ddoxim in 
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and Ao|b gainrated Hd in the eold gi^ 
the aoetyl separating 

from alcohol in minute crystals fl84^]. 

Phenyl-hydratide PL65^* 

Formed by wanning an alcoholio solatiotf of 
phenanthraquinode with aqueous phenyl-hy- 
drazine hydrochloride (Zin^e, B» 16, #564). 

Ked neldles or plates (from alcohol), ^ives il 
violet solution in H,SO^ « 

DAbrome-phenantlg^qiiinone 0,4H«Br..O^ 
raso^ (H.1; (^tefmayef, B. 7. 1090). 

M ade^ by h eatii^ the quinondWith «Br ^nd a 
litUe Vater for six hour%at 180^ A, 

167, 165- Tellow ncxfules (from HO Ac), sItboI. 
al^hol.* Yields di*brome*diphonyl dicarbozyUo 
aciA on oziaation by chromic acid nfizture. 

K itro-phenan tbraquinone 

[iSSofeoj.^- C267“]. Fonatairorethe 
quinone and boiling HNO, (S.G. 1*4) (AnsohOtz 


PMrmnthrme7^/drogu%not&, Mbl,w.210. Formed 
by hhating phenanthraquinone with aqueous 
SOygor Itf passing SO, into il warm alooholio 
solution ^the quinone (Graeoe, A. 167, 146). 
Ckilourlesa needles, m^ sol. hot water, v. e. sol. 
alcohol, ethw, and^ii^zene. Absorbs, oxygen 



quinone. FeGlg, HKO,, and OrO. ozi^ it in 
me same way. « « t ^ 

^Mono-acetyl durivative * 
0„H,(OH)(OAoj. j;i70»]. Gotbyboiiafpheii. 
anthraquiribffe^ithdlOA^s, r” ‘ ““ “ 


. _ [^17®] on oxidation. 

Hy oxidation of^a)-, (i3)-, and (7)*ili/;ro-phenan- 
threne with CrO, and HOAo there are formed.! 
i(a)-, (/3)-, and (7)-nitro-phenantlLraquinones 
[^6®-220P> [260<>-266°], and [263°] respectively 
(SAmidli JS. 12, 1166). 

Kitro-phen^thraqninone. [282°]. Made by 
warming ohloro-phenanthrone with nitric acid 
(S.G. 1*8) (Lacfovitch, J. pr. [2] 28, 172). Orange 
plates, si. sol. HOA% • 

Bi-nitro-phenanthraquinone 

0§liroj:o2; Cf ^"3- M**' by boiling phenan. 
threne with fuming jpTO, or with afuiixture of 
HNOy ^nd H^SO,. Obtained also, together with 
a more scfluhle isomeride, by nitration of phenan* 
Akraquinone and of nitro-phenanthraquinond 
[267®] (Graebc, A. 167, 144 ; €chultz, A. 203, 
108 ; Strassburger, B. 16, 2346). Yellow plates, 

V. si. sol. alcohol. Yields di-nitrh-diphenyl di- 
earboxylic acid [268°] on oxidation. 
Aaddo-phenanthraqulBone 

ra:4:^OA‘(NHJ.W- Formed by re- 

dn^jy^of nitoo-phenanthraqninone [257®] with 
tin tod HCl (Anschi^-z a. Meyer, B. 18, 6943). 
Violet-black needles, si. sol. hot water, forming a 
reddish-violet solution.— B'HCl : yellowish-red 
feathery needles. • ^ 

Di-amido-phenanthraquinone 

Sld-S^S^icO- Fomedbyrednodonof 

;A.a.M, 


the di-nitro- oonyund witfi tfn am. 
Kleemann a. W&se,^. 18, 2168). 
Needles, not melted at 810®. 

^forms yellow plates. 

Oiy.phsmuitlkrlqui&oiis 
PI 


Violet-black 
The hydrabhl^ide 


5-go. 

o.h;(oh).co 

^ Formed by the»actiqjr# 

of nitrous awd on amido-phetonthra^uinone. 
Brownish-redgieedlos. May be sublimed. Forms* 
a yellowish-green solution in KaOHAq. • •. 

Acetyl dsrivaUve,^ 1200^^210% 
BUzy-phsiiaiitliraqiiiimae . 0,4H.f0H),0- 
Fomed by Ah« action of nitrons acid on di- 
•mldo-phtoAilhraqainone (A> a. H.). l^ute 
l^brpwiAmedleq. Yi0d6 » di-acetyl derivattvt 
difslilllsiiig in yellowish-rgd needlos. 


, HI, tod red P (Japp 
a. Klingeman*, 0. J, Proc, 6f 81). Formed by 
the action of sunlight on phenanthraquinone in 
aldehyde (Klinger, A. 249, 188). Flat ifeedles. 

Di-ac^tyl derivative 0,4£L(OAo)i. 
[202°]. Fopned fr^ the dih^ridS and AoyO. 
Colourless plates (frqm benzene), not oxidised by 
boiling ohromic acid mixtnre. Not attacked by 
beating with KOHAq, nnlesfUthe solution has a 
ffigher S.G. than 'i'3. ^ * 

Benzoyl derivative C,4Hg{OH)(OBz). 
[178®F Got Ay action of suiilight on phen- 
anthraquinono and benzoic iJdehyde (K.). ^^ite 
needles (from ]^Ao). ^ • 

• VaZerj/Z CV4Hy(Om(OiOyHyO). 

[149°]. Got by using isovaleric aldenyde. 

JSthyl derivative C,,Hg(pH)(OBt). [80°]. 
On treatment of phenanthraquinone with ZnEt. 
tod alcohol successively the compound 
0,4H,40yEt0H [77®1 il got, from which EtOH 
can be removed by standing for some months 
in vacuo over H2SO4 (Japp, C. /. 87, 408). Otives 
a mono-acetyl derivative C|,H,^o02 tlOS®]. 

Isomeride of hydro - phenanthraquinoao 
Oi 4H8(OH)2. ri48°]. Got by heating its diacetyl 
derivative with alcoholic NH, (Fischer a. Go- 
richten, B. 19, 792). Needles ; vary oxidisable ; 
its alkaline solution turning green and finally 
red. « 

Acetyl derivative OnHAOAc),. [169®]. 
Made by filing morphine meilnylo-iodi^ with 
AojO, adding dry AgOAo^filtcring, and heating 
the filtrate at 180°. Needles (from ether). • 

Di-ajnido-hydro-phenaathi^qninone 
C„H8(NHJ8(0H)8. Formda by reduction of di- 
nitro-phenanthruqninone with SnCls (Kleemann 
a. Wense, B. 18, 2168). Very readily oxidised by 
air, FeCl„ or prO. to violet-block ^leedles of di- 
amido-phenanthraquinone.— B^'HiCfi, 8aq. 

Teira-aceiul derivative « 
G4 H,(NHAo) 8 (OAo)» Colonrless needles, solid 
At 800®, si. sol. alcohol and HOAo. 

PheaAhthraqniiione eartK^ylio a^d 

aH)(Cp,H),CO* ^7 oxidation of 

^onanthrene ^boxylio acid with OrO. in 
H<i^o (Japp a. Sehultz, B. 10, 1661 ; A. 190, 
14). Orange eiabsttooe, sol. NaHSO^Aq. 

Phenanthr^nlnone sulphoaio acid 
0,^(S0|H)0r Formed from cq[>henanthrw 
quinone and SO| (Graebe). Gives a oolourhig 
matter resembling aUuurinVW fused triih 
potash.* * • ® 

tern* (AmUm* lior^tonmA-Nd i^Mm, 



.P^AmSRENB. 

hLw^oI add e^; Iom not eombin* with 
K&lioOi. Us aliyliiy solution is green. • 
Diphenanthryine^iotide CruH,:N,:0,*H^ 

[alwye 400^]. Formed from pheuanthraquinone 
and alcoholic NH, at 100®, and also byJiXting 
letraphenyiazineswith soda-lime to ^redleat 
(Japp Barton, C. J. 49, 846 ; 61, 98). lellow 
SS?: (byinbli. 


827 


H,S 04 


ination)S. si. sol. ether. Is solutioi 
18 deep hlhe, becoming Aange on dili 

liophenanttoquinone •tJ.JBgOy [166°]. 

Formed by thcWurther action of CrO, and HOAo 
on aft oilf orme^in the ogidation ol^phenanthreno, 
reiflaina in the alcohplio liquid fr^a wluch 
phenaatkraquinone hhs separated (Hayduck, A, 
167, 186). Yellow crystals (ffonaatbohol), sL^ol. 
water, v. sol. hot alcohol. ^ 

FHENANTHSAZINS o. PHBNANTHBAQum- 
ONE, RekcHon 29. 

PHEHANTHRENB U . • 

”8. [ion (Graebes 
Sohiff); [103°] (Reissert, h. 23/2244). (340° 
i.V.). S.«(alcohol)ie-62 at 16° 10 08 at 78°. S. 
(toluene) 33 at 16*6° (Bibhi, Sfl2, 1978). S.V.I. 
167-06 (Schiff). S.V. 186-2 (Lessen, 

64); 196*7 (RAnsay). HF. (faom ditinond) 
-39,400 (Berthelot a. Vieille, A. Ch. [6] 10, 446 ; 

[2] 47,^4) ; -32,600 (Stojmann, J. pt, [2] 
40, 94)P H.C.v.*l,«99,000 B. a. V.); 1,696,004 
(S^. H.O.p. 1,700,400(3. a. V.); 1,693,600 (8.). 
Occurs in coal-tpr oil (Graebe, B. 6, 861 ; A» 
167, 131 ; Fittig a. Osterraayer, B. 6, 933 ; A, 
166, 361 ; Hayduck, B. 6, 632 ; A, 167, 177) 
and in ‘ idryl ’^ot by dtitillation of an Idrian 
ore of mercury. 

^ofrmation. — 1. Together with toluene by 
passing 5 -di-phenyl-ethylene through a red-hot 
tube (Graebe).— 2. From s-di-phonyl-ethane,ij 
from toluene (Graebe, B. 7, 48), from a mixture 
of diphenyl and ethylene, from di-mothyl-di- 
phenyl, and fi#m phenyl-tolyl-methane (Barbier, 
-0. B. 79, 121) by passing the vapours tlirough 
red-hot tubes. Other hydrocarbons are also 
formed in theqe reactions.— 3. Together with 
anthrftcene in the action of sodium on 
[1:2] CJI^Br.CH^r (dackson a. White, Am. 2, 
891f. — 4. By heating coumarone and benzene to 
a high temperature ^Kraemer a. Spilker, B. 23, 

^^^*Preiwrafi(W.~By fractional distillation of 
the portion of hydrocarbons (310^-360°) from 
coal-tar oil, ftllowed by crystailiaation from al- 
cohol. A solution of crude phepanthren|(3 pts.) 
in hot tolasne mixed tirith picnic acid (4 pts.) de- 
posits on.cooling the picric acid compound m 
golden needles, which may be subsequently db- 
.oomposeJ by alWis. The mirture of phen- 
antb^e andanthralMe may also be oryataUised 
from toluene, when anthracene separ%te3 firat 
(Wense, B. 19, 761). Chtomre aoid mixtfte 
anthracene more teadUy than phen- 
Wthrene, so that a email quantify of anthracene 
nAy be removed by its means (Ansolmte a. 



Exhibits ffighyblue fluorescenM. Its 


b^Hartiay (C. /. 89, 164U iJot rednoedla aleo* 
h^o solution by sodium-amalgam. 

Reactions.— 1, Oxidis^ by chromic add 
mixture and 1]^ CrO* in HOAc to phenanthra* 
quinone.-2. HIAq and P at 200° form a tetra- 
hydnde#— 3. Bromine added to its solotioti in 
ether or CSj forms unstable crystalUs- 

ing iif four-sided prisms (F. a. 0, ; Hayduok, A. 
iJ.67, 18b). This dibromi^ mdts with effer- * 
vescence ht 98°, and itt^alcoholio solution gives 
app. of AgBr on addin^^ AgKO*. By alcaholio 
KGy it is recdhvertdd into phenlnthren^ (An- 
schiitl, B«ll,lll7).'-4. By exEbuBtive^Wonna- 
tio% 4 fiKk SbOl* it iields per-ohloro-binzene 
(Merz a. Weith, B. 16, 2169). * . • 

Com6inafions>-0„H,„O.H,N.Of. 1148°]. 
S. (96 p.c. aScohol) 2*7 at 16°. Golden prisms. — 
^i4H„OgHsCl(N02),[l:2;4] [44^*]. Orange needles. 
(WiUgerodt B. 11, 604).~0,4H,oC*H*01(NO,),. 
[88°j. Lemon-yellow needlqa (Liel^rmann, B. 
8,378). 

[0°L (810° i.V.).* 
S.G. ^ 1*1)67. Got by reducing ^j^enantbrqne 
with HIAq and P, oi^by isoamyr alcohol and 
sodium (^fAnbergcf a. LodteP, B. 20, 8076)» 
lalSquid, V. sol. hot aloohol. Yields phenanthra- 
quinone on oxidation by CrO* and HOAc. • 
Octohydri de C.^H,*. (below^90°). (}ot 
by heating phenanthrene wiui HlAq*and 9 at 
240° (Graebe). Liquid. 

Per hydride 0„Hj4. [-#»]. (270°-276°l. 
S.G. |g *933. Made, together %ith a hydride 
(290°]| by heating phenantj|rene with HIAq and 
red P at 260° (Liebennann a. Spiegel, B. 22, 
779). Yields phenanthrene and anthracene when 
distilled with zinc-dtst Not attadMd b^lGI^O*, 
HNO„orBr. * 

. Chloro-phenanthrenes. By passin^hlorine 
jnto a solution of phenanthrene in HOAc the 
componnd 0 , 4 !^C 1 , [170°] is formed, togetbw 
with oily Ci^HjCT and C^HsOl,. Alcoholic potash 
converts G, 4 ]g[*Cl* into 0 , 4 H*Cl 4 . By heating 
phenanthrene with SbCl* the compounds 
C, 4 H«Cl 4 [172°], C, 4 H 401 . [260°], and OhH^CI, 
[270°-280°] may be obtained (Zetter, B. 11,165), 
the final prodnets being 0*01* and CCI4. i 

Bromo-phenanthrenes. Bromine acting on 
phex^nthrene dissolved iiqether lOrms oTpii^r*, 

which at 100° splits up into HBr and 

[63°],;above360°). l^omo-pbonanthrene crystal- 
lises hi thin prising v. sol. HOAo an^dlS^ and 
is coi^ertcd oxidation int# phenaothraqninone 
(ZIttor; Hayduok; .^schiitz). BrQiq^e"4 mole.) 
acting on phenant]jrene in etjisreal solution also 
forms two di-bromo-ph<#ian<hrone» OiiH^Br* 
[14fi°] «nd [156°]. A third di-bromo-phem* 
anliicno [202°] ^ a orystalline*powder iniwl. 

I ether By heating phenanthrene with br^ino 
the compeuna#0,.H,Br,p26®] »nd O.'jH.Br, 
kg 86°], may be got. By flbating phenanthrene 
wth bromint and iodine tlM compounds 
OMH 4 Br# [246°] and 0„H*Br, [tfove 270"^ are 
pbtaiusd. AH these bromo-pnenanthrenes oiys* 
taUise in needles. « 

(a) .* Nitre .^hesantArene Oi 4 H,NO|. 179°]« 
Made, together with the twofoU«wi|glsomerides, 
by nitration of phenantiteene (ScH^dt, B. 12, 
1163). Yellow needJeH 
I anthraqoinone [216^920°] on 





03) • iritro • pHeft^threaa. [127^. Jfn 
folubie than the (a)* ieomeride. Yields ni^- 
phenanthraquinone [2(}0^--266*’] on oxidation; 

(y) - Hitro • pheaanthrene. * [171^. Small 
Yellow leaflets. Less sol. alcohol than either of its 
isomerides. Yields oi) mfidation a nifro-^en- 
anthraqninone [268^. 

Di«3|jitro-phenantoene 0|A(N0s)r* [150°- 
160°]. Made by prolonged action o^HNO, ofl 
phex^thrwe (Granbe).^ Yellow crystals. 

I^mo-nilfo-pheiianthftne 
[196°1 SMade ?y nitration ^ broi 


^(Na).CBr* 

l^henan- 


^KAHTHBERX (a).Bin[i»HOItp ioi9 
‘o^.OH- MBae,tJgett(«iritha((8)4M)M 


threne (Ansehfltz, B. Idi x2i8). Long s^IIIjs. 

(af Amido-phenanthrqr.e 0|4HaNHs. Got by , 
redaction of (a)-nitro-phenanthreiid (Sohmidt,' 
B. 12, 1156). Small leaflets, insol. water.— 
B'HCl : crystalline pp.— B'jH,S 04 : . powder. 

(^•Amido-phex^threne. Smafi leaflits.— 
B^Ol : sL soL water. 

* (Y)-i&i^-phenanthrepe. Got, B^e thepre- 
ccdmg bodi &4 by reduction of the corresponding 
nitro-phenaffthrene. — B^Cl: glistening needles. 

* Oxy.phenahftLrene v. Phenant^l. ^ 
Bi-oxy-phenanthrene v, Hydro-phenanthra-*' 
^uinone. ^ 

^^sen^oj^nenanthrene [115°]. Oeonrs 

in crude anthracene (Zeidlcr, A» 191, 295). 
Large white fixates, yielding on oxidation a 
quinone [ITOC*] which is v. sol. alcohol and 
benzene. - The picric acid compoundt[147°] 
separates in bright-ftd needles on mixing satu- 
rated alcoholic solutions of pseudophenanthrene 
and pkric a^. • 

% hydrooarhbn 0.,H,4 or Oi 4 H,«, [104°], 
possibly a mixture orphenanthrene with pseudo- 
phenaii^ene, was got by Zeidler (A. 191, 292/ 
jlpm crude anthracene. It yields an orange 
pic rate (142°], a quinone [205°-209], insol. 
BaHSOs (difference from phenanthraquinone), 
and a bromide [95°] which changdli on fusion to 
arcompound [83°], and on boiling with alcoholic 
potash forms yellow needles [250°]. The quin- 
one giYes Laubenheimer’s reaction. 

. ^-PHEKANTHBEKS CABBOXYIIC ACID 

[2C??]- Formed by the jofion 

of alcoholic potash on the nitrile which is got 
by distilling sodium phenanthrene (a)-Bu]phonate 
(2 pis.) with K^FeCy^ (8 nts.) (Japp a. Schultz, 
k 10, 1181; C. J. 87, 86}'. Colourless curved 
blades HOAd} or fem-sha^ leaws ^by 
sublimatioi)aa]most insol.^water. Yields phbn- 
anthraquinone eaiboxylic aqid on oxidation by 
(M), and HOA^HkA'daq. S. (of NaAO 6*8 
m 20°.-BaA%7aq. 8. (of BaA'J OOfloat 4M)°, 
•56 at 100°."^ e • 

« BheaaBthreno (A}-carboxyli^aaia 

formed In Uke man;, 

ner from a qpfciam *phenanthrene sulj^onate 
oonllUned in |he mother-Uquid from which its 
(a)- isomeride lias crystallised (Jaro). Stellate 
groups of straight n^Ies (from HOAc), insol. 
water, sol. alcohol, 6t^,eand.HOAo.^ Yields 
— pinwie on oxidatiom— -NaA'daq; 
[olNaA>6il at 20° ; Te c. sol. 
‘/•6aq; OBqtangnlarlamliiw. S, 
20*; 8*Ts|l0a°. 



Vhi<& forms more soluble ^salts, by heating 
phe&qthrene (1 pt.) with H^SO. (1 pt.) at 100° * 
(Grt.ebe,«f . 167, U2 ; Japp, a /: 8?, 88 ; B. 11, 
213). Or^talline mass, m. sol. water. Yields 
phtnalio acid on oxidation.— CaA\ 4aq : small 
plates, V. soLhot water.— PbA'a 2aq : cr^talline. 

PhfiRAtmrene sulj^ouie acid OfA- 80 ak. 
Got by heating plfenanthrene (^ts.) with HaSOa 


(2 pis.) at 170° (Morton a. Geye^A. O. J, 2, 203 ; 
B. 18, 1870).*' Pearly peedles,^!. water and 
alcohol.^ Its salts are less solume than those of 
the (a), aoid.— EA^— BaA^.Saq.— PbV^aqb 

*Phenaq^]lr«ie di^alphonio acid 0,4Ha(SOaH)a. 
Formed by lg)ating phenanthrene with fuming 
H.^S 04 (E. Fischer, B. 18, 814 ; Hazura a. Julius, 
Af. 5, 188). Syrup.— KjA^'aaq: powdv, Y. sol. 
water^— BaA". — AgjA'^: yellowish powder. 

Bromo-phenantbSene sulphoalo sold 
OuHaBrfSUsH). M^e by sulpbonating bromo- 
jphenantnrene (Anschutz a. Siemensky, B. 18, 
J.179).— KA' : needles, si. sob water.-dBaA', : in- 
soluble pp.— Ag^ : gliiAening needles. * 

F|EKARTHBIfIHS 0,,]^ 

VJ). 6-5. [104°]. (360°). Made by passing the 
vapour of benzjdidene-anilifle throq|di a r6a-12>t 
^ubcs(Piotet a. Snkersmit, A 22, 8839) a White 
needles, v. e. sol. alcohol, si. sol. hot water. Its 
aqueous solution shows blue fluoresoenco. NaNO| 
gives a bulky pp. of the nitrite. Tin and HCf 
give a hydride crystallising in needles [100°].— 
B'HCl : needles, V. 8ol.wt ter.— B'APtClf: needles. 
— B'HAuCl 4 .-B'HHgCl*. [190^.— B'OJH^ ,0, S 
needles, — B'HLjCraO,. 

MethylO’iodide B'Mel. [201°J. 

Oxy-phenanthridine 

dnoing o-nitro-o-pbenyl-benzoio acid with zinc- 
dust and ammonia. It yields phcnanthridine 
on distillation with zinc-dust. ; 

PHEKANTHBR)! C„H,.OH. [112°]. Formed 
by potash-fusion from phenanthrene sulphonio 
add (Behs, B. 10, 1253). Thih lamin»»(from 
benzene-ligroln), with blui|di fluorescence. Y. sol. 
alcohol and ether, si. sol. water, v. sol. alkaVs. 

Acetyl derivative C, 4 ll 9 . 0 Ao. [118^. 

PHERARTHBOUNZ 6, AN. is.’ 

Prepar^ by Jieating m-phenyleft-diamine or 
(B. 8hamido-q]^oline with nitro-benzens^ 
glycerin, and Hgl ^4 (Sknfhp, B, 15, 995 ; Af. 8, 
578; 5, 582; La Ooste, B. 16, 674)., Got also 
by heating its oarboxylioadd[209°] (C^terdeissen, 
B. 22, 2&). OolonrlesB anhydrous four-sided « 
tables [78°] or needles (co^iningaq) [66°]. M. 
sol. hot^water, y. sol. alcohol, v. si. soL ether* 
B9omine gires ih a solution of its hydrochloride 
a opystalline pp. £149% converted 

by hot alooho]«^to [178^. XttaO ^ 

oxidises it to dipyridyl dicarboxylic add* ^ 

Salts.— B^Ol^slac: ooloorles#prismi* Xb 
•aqueous boiuiion yiefeas on^evaupration loiii 

— .•^qs^pto^ age— prhgBi^ iiif idL 
uglier, 


fbENAZBVB. 


m 


BTIeiaaq. Otlden 
P «D^ ^ water, ipl. aloohol, inaoL etw. 

•S?™ quantity, together Vitlf 

pnenanthrolme, by heating tn-nitro-aniliiie Vith 
gyoerm, nKro-benzene, and HjSO, (%| Ootte). 
Ke<^ (from benzene).— B'AI*tCl,l5/ 
Xethyl-p&eiiaiLtbrolinvv. p. 856. 

CB lOH.g'.CHmc. N !?Me rQ<lSl•^^ j 

OMe: N .0 : C.CH:CH ,*• 

by the action obfaraidehyde and fiOlAq at 100® 
on m^hepylenp^amine or (B.8)-«tnido.(Py. 3)- 
methyl-quinoline (Von%[iUer a. NieddWander, 
Sohifl, iB. 24*, 2127). Colourldia 
needlea (from water). Melts ^at 2^ when cen- 
taWng water of crystallisatibn. V. sft. alcohol, 
volatile with steam. Yields on reAiotion a base 
forms 0„H,.BzN, [164«]. - 

Di-hezylj^.amyl.phenaiUhroline • • i 

Formed the action of csnanthol on an al** 
coholio samtion of %-p^nyleqp-diamine or o& 
amido-hexyl-amyl-quinolme at 100° (Von Milled 
a. Qerdeissen, JB. 24, 1731; c/. Sohiff, 

322). Needles, ^ts alcohof solution does not 
flimreace.--B'H01.-^'HPtCl,2aq. [201®-210®]. 
Orange powdi9r.-B'0,H,N,0,. [1^)4®]. Needles. 
P8eud(f phenanfhAline C, jSjNj t.«. • < 

gHiN.g.CH;CH.g.N;gH n 71101 
CH;0H.a «.CH;0H- Made from 

p-phenylene-diamtne, glycerin, HjSOf, and nitro- 
benzene (Skraup a. Vorts^nn, M. 4, 569), and 
from Ph.Na.C,H5^H2, glycfrin, and H.^S04 ^ell- 
majm a. Lippert, B. 24, 2623). Obtained also as 
a byproduct in the preparation of {B, 3)-nitro- 
quinoline fAm p-nitro-aniline (Bornemann, B, 
19, 2377). Crystallises from water in needles 
(containing 4aq), v. sol. alcohol, si. sol. ether. 
OzidiBed by KMnOgto dipyridyl dioarboxylic acid. 
Salts. — 1"HC1 2aq : plates. — B"Ha04 : 

nlonoolinic prisms.— B"HaPtOI^5aq.—B"B^ra. 

- B^aBrv - B'^Br^. — B'l,. - B^HI,. — 
B"H,Cr,0,2jaq:4>range needles, si. sol. coldAq. 

Mefhylo -iodides B"MeI aq : lemon-yellow 
needles.— B'^MooLaq: ted tables. 

PEENANTHEOLINE - (B.) - CAEBOXYUC 
Formed by oxidation 
>line with chromic acid 
I ». * ^27). Minute needles, 

si. sol. water and alcohol, sol. alkalis and acids. 
CajHA'^lOaq; needles. Yields phenanthroline 
on ^stillation with alkalis. « « 

PK«nftiiAroliiie.fPiA 3).oarbpxylio aoW 


^eacHms* — 1, AloofffHo pokuik 1 

ofyjtalUsing froni alcohol, after soltt*^ 
tion at 100® in sealra tnb^ in nee^ea 
2. AlcohoUo amihonia at 100® yieldt Imrtrona yel- 
low laminas [168®] of OJSLor «« A.- 8. AlcohoUo 


HCl yieMs f46®], whence alooliolio 

produces — »• Heating with 


NHj moduces 0 Heating 

HOAcYorms three compounds, Ai oeoom- 
llpsing {ft 285® without melting, O^.^cO. 
[166°-171*], and [227®].— 6. Prophnic 

aoid at 140° yields silkj^ needles OjoHiAand 
crystalline OjsH^Pa, ^hich bodvif ^so g^ by 
heating with projAonic anhydridf at 150®|p^. HI 
“ ■ lota^ioi 


^dAg^', 

alcohol containing a few drops of it fowna 

ak,H,„0(0Et)(C0^t) [144®], which yields, with 
phenvl - hydrazine, 0„H,o(NJB[Ph)(OEt)(COaBt) 
[220®] and, on hydrolysis, C,,H„(OEt)(COaH), 
[203®], crystallising in colourless needles. — 8. 
Alcohol Gopiaining a Jarge quantity dt H^SO. 
forms O22U2QO4 [144®], sol. boiling ^cohol, and 
OijH^O, [277°], insol. aftohol. * 
Isophenasfthroxyfene-aoetoaoltio acid 
C,fH,.P4. [269®]. Formed by sapcgiifying its 
ether with NaOI{ (Japp a. Elingemann, C. J»A 
59, H). Flat neemes (from alcobgl^. Oon^^ 
KOHAq at 160° yields 0,yH,,0. Ac^O-at 
forms GiyHiA insol. alcohol, and OnHiiotiA 
>[22db].-~CuA',9aq. * 

Ethyl ether EtA'. [177°]. ^Formed from 
phenaiAmoxylene-acetoacetig ether by* heating 
with formic acid (S.G. 1*22) at 130® for an hour, 
or by boiling with H.BO4 diluted with twice its 
weight of water (Japp a. Eling^pwan, i?- 
3). Colonrlbss tnolmic pn^pis (from EtOAo) ; 

= *964:1; -507 ; a = 78® 6' ; /3-72® O' ; 

7 = 83° 18'; sol. alcohol, benzene, dha light 
^troleum. sa 

Bcactwns.—l^kojd at 160° forms the acetyl 
derivative 0a,H,4Ac04 [166®-170°], crystallising 
from benzene in needles.— 2. PhonyUhydratine 
in alcoholic solution at 135® yields the compound 
C:ioH,.(N5,HPh)0, crystallising in yellow needles 
[212®],— 3. Zinc and HOI yield a crystalline 
compound [166®-170®], and also 0»H„0, [123®], 
a body which yields a ph^yl-byS^Sg;[de 



Pale-yellow 

cold water. • J • 

Phenaathrone o. Phbmanthbaqdinonk. • 
PHBHAHTHEOXYLENB •- ACKT0ACE»0 
MCipTSthyl ether Ojfiiflt.f-e. 

^ (by Rdbult’s method) 


Oj,H„(K^h)Or-4. BrmMne in CHOI, yieTd* 
02oH,jBr04 [212®] crystallising in yellow prisms 
and tables. — 6. HlAq at 100® forms OiyHijO 
[215®] crystaUising in Render €at needles. 

PH|NAZniB 0,aH,N, <4- CIA<^CJ.H4. 
Aec^Jienylene, [17l°]^(above 860®).^ (alcohol) 

2 in the cold. • ^ • 

FormatioA, — 1. By disulling m- or p- aie- 
benzaio Ikiid with excess of lime (Glaus, B. 5^ 
367, 6» ; 6, 723 ; §, 39, 600 ; 10, 1B§3 ; A. 168, 
1).— 2. By passing aniline ever red-hot ^bO 
(Schiohut^, /.%. 8, 248),^r merely through a 
M-hot«tube (Bemthsen, 4* 3256^.-8. By 

heating equal Weights of pyrocaiaohm and 0- 
ahenylen^diamine at 206®, followed by atmo- 
spheric ^oxidation of the resulting dihydrida 
(Bis, B. 19, 2206).— 4. heating o-aioido- 

.phenol afid oxidiping^n the same way 
6. Frpm di-amido-phenazine by Hie JwUto- reao- 


tioD (0. Fischer at He]^,®B. 82»^; Nietaki, 
Hoog^eUow^ heedlei Qtf foil* 
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limation), t. loi. noifaoonoi ana euiari t. b 1 . ioL 
hot water. H,S04 fonns a blood-red solution, 
beoomingyellow on Nation. Volatile with stei^. 
Oombines with bromine, fomfting OA^gN^Br^, 
which separates from benzene in yellow needles ; 
snd with ohlorine, forming, gHgNgOlg a^un^ble 
red crystals ^rom iJoohol). 

Salts. — B'HCQ. Table^from H01A%), do- 
eompofedbyhot water.~BmnCl4; ofy8tal8.-r 

B'*HgHgCl4. — ^B^gHoPtCVe 2aq : yello¥f plates.— 
B'Hjh Dark-green vedles.— B'HBr. Brown 
MfyB|4ls.-B'6,H,N,0,. [ft0°-l50°]. Longyel- 
low n^es, «>L cold alcoflfcl.— B'HgfNO.)- ; 
rjiby-ted or:^tala (fro^ 

jKkydride 

Pocmedb/ reduction of phenazine ^ith alcoholic* 
SfHj and H^S (Claus, A* 168, 8). Trimetrii 
aminiB ; almost insol. water and benzene ; y. si. 
K)l, TOld alcohol.# Cone. HjSO^ forms a ^een 
lolution, turning rod on further addition of 
BL^S04, ftad^een on cauV'ous additi^ of water ; 
n this reaetjon an unstable base Cf2,H,„N4 ap- 
)ears to bcYormed, giviig the salts and 

• B'^HaPtClg, thn^atter formifig in gfeen needles. 

pi-chloao-phenasine C.^CiA- 
Wade from phenazine and POV* 
e^Hitr^^enaiineC„H;(NO,)N^ [210°]. Made 
by nitration. Yellowish green needles. 


r%*acetyl derivative a 

etra-anyt^-pkenasine 
Q:OifCjN.g.C£[:g.Nk 
C:CH.o!n.C.CH:O.Nh!* by passing 

I 1 L X 1 . . * . . . . - . 


AmUo-phefuiae C.H.<^>O.H.(NH,)[J »]• 

p65°]. «Qot by sublimation from a mi^tire of 
di-amido-phenazin# and zinc-dust (0. Fischer 
a. Hepp, B. 22, 357). Bong rod needles with 
bron^ lu8t|j|Jfrom alooh(4). Strong base. Its 
diltte solution shows orange-red fluorescence. — 
B'APt0l4 2iaq. • ^ 

u-Bl^mido-phenasine t.e. • 

^A^n!o.*CH:0.n]^ • ^ pr^uot of ozidation'j 
of o-phonylene-diamine by PeOl, (Fischer a. 
^pp, B. 22, 355; 23, 841, 27887 cf. Griess, B. 
^ 202 ; Budolph, B. 12, 2211 ; Wiesinger, A, 
224, 358). Formed also from o-phenylene-di- 
, ainin^d Cyl (c/.Hubner, B. 9, 777 ; 10, 1715), 
Md y boiling o-phenylene-diamine hydro- 
ohlOTjylf (2*5 g.) with amido-azo-benzene (8g.) 
anrStic a^ (30 f. of 75 p.c.) for twoghours. 
Long browmsh-yellow needles or yellow plates 
(by •ublimation). Gone. H^SO, forms a grass- 
solution, turned red on dilution. Its so- 
lution ij|t benzene or alcoHol fluoresces greenish- 
yellow^ Alcoholic sDlutions of thdtealts fluoresce 
dark ohu|^red. Yields with benzil the qltin- 
oxa^e Cga,4H.^B'HClW-B',H,S048aq. 

^0°]. Yellow needles. i *■ 

J^4-/ori«pl derivative Beddisl^yellow 


s ^lM^ i Bft o-pheiiyino 

[» *] <JA(nhj<J>canhJ;» l]. 4280«5.‘ 

Got by haati^ the tin double salt of 4ri-amido« 
mphenylamine with water, CaCO., aiffl MifQ- 
(Nietzki, B. 28, 1854]^,^ Long dark-yellow needle, 
▼.0. sol. alcohol, ether, and hpt water! Yields, 
l^raazine aonr elimination of amidogon.— 

*ef nish i»edlef.-,B"OAN,0,. 


mam by passing a current of oxygen through a 
Bohjvion of t-triamidobenzene hydrochloride 
(B. Mailer, ‘B. 22, 856; 
of* Witt, B? 10, 668). Brown needles, m. sol. hot 
ucohol and water, thb solutions showing yellow 
fluore^enc^ OonA BLSO, gives a yellow solu- 
tion, oiy/tnging violet, red, and flnall/ yellow bn 
dilution. It decctaposes when heated to 100°.— 
B''(HNO|)t2a4: needles witlU green lustre. 
Forms a criifison solution wiik yellow flaores- 
oence. The solution becomes yellow eii dilution. 
Tri-aeetyl deUvative 0,AA<LN.a 

NHa.g:( 

NHa.C:C , 

air through a hot solution of tetra-amido-benz- 
ene hydrochloride (M) g.) and NaOAo (20 g.) 
(Nietlki a. E. MOjlier, B. 2^ 4^). Brown 
needles (from hot water or alcohol), or yellow 
needles containing ^liline of crystallisation (from 
^aniline). Its solutions exhibit yellowish green 
^uorescenoe. Ggnc. BUSOi^orms a ^Uow solu- 
UOEL passing, on dilution, through blue, violet, 
endured, to yello^.— B"(HNO,), 2aq : lustrous 
greeif needleS giving a crimson solution. 

References, — Metutl-piibnazink and Di-cunr- 

PHE^AZINS. • ^ 

* TolyUne red 0A(NMeJ<^>0JE4Meqj|HJ 

is also a phenazine derivative (BernUisen, A, 
236, 832). 

PHKHTBIAZniBe [66*]. 

(235°-240°). Formed from the formyl derivative 
of o-nitro-phenyl-hydrazine, alcohol, HOA^^and 
Bodium-amalgam (Bischler, B. 22, 2806), and by 
the action of P^O, on o-amido-phenyl-methyl- 
hydrazine (Hempel, J,pr, [2] 41. 174). Yellow 
needles, v. sol. warm water and cold alcohol, 
very volatile with steam. ^ 

tbifhehaz^e bihydbide ^ 

C,^,A u 0A<^>0.H,^|>0A or 

Homoflvorin- 

dine. Formed by heating u-^i-amido-phexmzine 
hydrochloride (4 pts.) witip o-phenyloae-diamine 
at 205° for 16 minutes (Fischer a. Hepp, B. 23, 
2791). Bluish-violet powder or lustrous-green 
needles, v. si. sol. alcohol, forming a violet-red 
solution with yellowish-red fluorescence. Solu- 
tions.Cdf its salts are bhie, with bxownish-red 
fluorescence. '' • 

« phkjazojuhb OA<*?>O.Pr 0 «^ 

or 0!^.dipb#wyf-af?iine.^[A8°]. Obtained bf 
heating together equal quantitbM of o-amido- 
i^enorand pyroeateohin at 200°.4180°. Silvery 
sc^es. V. soL a^hol, ether, chloroform, and 
behsene. Sgblimable. Distils, In great part 
undeeomposedi By nitration and reduetionim 
leoco-base of 'a violet dye-stuff^is obtained 
(Bemthspn, B. 20, 94g). ^ 

F^SITBVTYL- OqVPOTNrBS*^^ p. BvnXe 
SPmNW COMPOUNDS. **0 • 

. ggWMfeB Tm 0TAm|| vl 






Amido-ph^, 

^aiBHfZOIO A0ID,ft 0 . 

ene-beMena ■ (^abrid a *M- 

ITI^ «• Jf“n,0.»HKNTL. 

• MHBISOBUTYL - THIO - 

UA£A V. a)-E^L-PHBNY%^).ISOBUT.YL-PlfBNYL. 
TBZO-DBEI. ^ 

FHENETIDIKE V. Ethyi derivative of Auioo- 

PHENOL* ^ ^ 

6ther^i Phenol. • 
ACID V. DipHJ^YL DICABBOJYlJb 

PttENNAPHtHAZINE t3,^,.K, U, • 

{^^)-^^P^i^^opl^7ta2ine. [142®]. 

mixing equal moil, o# 
o*lMenylene-diamine and (^)*napbthoquinone in 
oOp.o.acetio acidp-2. By oxidation of equal mols. 
of o-phenylene-diamine and (i8).uaphtliol with 
alkaline potassium ferriovanide.— 8. By the de- 
oompositidnof sulpho-bem:ene-azo-()3)-nai)hthyl- 
phMyl-amine by treatment with boiling dilute 
mitral acids: O.H,(S03H).N,,0,^„,NHC,H, 
« 0,oH,:N^ C«H, + 0,H,(NH,)S03H. . 

Preparation.— Fifty grms. of the dyestuff are 4 
dissolved in 6Q0 o.o. of boiling water, and 125 c.o. 
of cone. HaSO* ia slowly added to the hot solu- 
lion ; the coldAr-aoid, which is first precipitated, 
Te-dissolves, and on cooling ihe sulphate of the 
red 


azine crystallises out in ''r^ needles, whilst 
sulphanilio aoic^remains in solution. 

Properties . — Glistening yellow needles or 
prisms. Sublimes alP about 200® in long flat 
neetles. Distils undecomposed above 300®. SI. 
■ol. alcohpl, ethei^ and cold benzene ; v. sol. hot 
benzene. Dissolves *in cone. H^SO^ with a 
brownish-red colour, becoming yellow on di- 
lution. ^ 

Salts.— with each acid it forms two different 
salts. — ^B'HGl’' : lon^eddish-^ipllow needles and 
warty orj^tals.— B'^jiSO^* ;«red needfts and 
thick gamet-red prisms. — B'HNO,’* : yellow ai^ 
red needjps, both sparingly soluble (\][itt, B. lo, 
• «72). 

iPH£NOGTANlH^(],H,NOorO«H,NO,. Dark- 
blue mass with coppery lustr^ got by atmo- 
spheric oxidation of a mixture of phenol dhd 
NHjg (Phipson, B. 6, 828). • Inspl. water,# sol. 
^alcohol. Coloured red by acids. “ 

• HUT 


L .S. 6*6atl7".»B.O. l*0708^ruhl>; 

g l d90W&). S.V. 101-8. O.EJ 0 V 10 ®) 05083 (K), 
L 1-6686 (B.h^oo A6-71. H.O.V. 786,600 (Der- 
^elot, A. Oh, ^0, 463 ; 18, 820). p.Oj>. 787,100. 


TOWS, hemes, And men (llt&deler, A. 77, 18: 
liielMn, A. Suppl. 7, 240 i Hoppe-Seyler, O. /. 

•’ 1696: ^kowBki, B. 0, 
1595- Baumann, B. 9, 64, lS89, 1716). Oon- 
taine<f m considerable quantity in ooal-tar 
5* Laurent, AfOh. [8] • 

Of 196), afid m the products of the dry distilla- 
tion of gum benzoin, qpinio acid, woods and 
bones. . • • » ' 

Mmation.-4S. By dietilH^ o-, nb A p-, 
acid alo^ or with lime rol^hart. 
Bev. scunt. 10, 210 ; Ro48ntlial, ^.^2] 6, 627).«- 
‘ n dfctillation of glvcAm with 

174,17; Sivpl. 

•, 254). — 3. By heating anisole with oonc. WTAn 
or HClAq^t 140° (Graebe, A. 139, 149).— 

4. Prom aniline by the diazp- reaction (Griess, 

A. 137, 89). — 6. Prom benzene sulpbonio acid 
by potas^Ausion (W^irtz, Bl. [21 8, >197; c/.» 
Degener, f pr. [2] 17, 391).-6.^rom phenol 
jp-sulphonic acid by ^lislillation ^with dilute 
H3SO4 and idbperhettted steam kt temperatnrea 
•above 116® (Armstrong a. Miller, C. i. 46, 148).— 

7. By heating aqptylene with fuming HjSO. an^ 
fusing the product with potash (BerUiplot, C.^, 
68,639).— 8. By shaking benzene with palladJum 
th^t has absorbed hydrogen and air (Hoppe- 
Seyler, B. 12, 1652).— 9. By the‘Mirect action ol 
hydrogen-peroxide on bcnzene^(Leeds, B, 14, 
975).A.io. In Bnaall quantity by the •action of 
dry oxygen on boiling benzene containing AlCl. 
(Friedel a. Crafts, A. Ch. [CJ 14, 436 ; 0. R. 86, 
884). — 11. A produc?of fermenti54*n of rxotelds 
(Baumann? B, 10, 685 ; We'd, U. 1, 839 ; Brie^r, 

[2] 17, 184). ^ 

^ Preparati(m.~The aqueous solutfofl got by 
stirring coal-tar oil with NaOHAq is dilutEiJ> 
with water ^ ibng as naphthalene separates. ‘ 
The liquid ^ then exposed to the air, with 
frequent stirring, for several days, and then 
fr^tionallvppd. by acid {e.g. CO*), the last fraction 
being n^ly pure phenol. The phenol is dried 
by heating to boiling in a current of air, and« 
further purified by crystallisation (Hugo MfillerT 

z. r2i 1 . 270 . r.f Wi-ni*o»no«« . T 


Z. [2] 1, 270 ; cf. Williamson a. &ru|5xiik.AiMW. 

7, 232). Phenol may al80%e dried by distilling 
over dried CUSO4 (Bickerdike, 0. 77. 16, 188; cf, 
Gladstone, C. N. 2, 98). ^ 

Properties. — Long deXquescent needles, 
with Btrongr smell, m. sol. water, iiiBSible with 
alootml and ether. Attack^* the skin. Does not 
reflden litmus. Nesyly insol. Naj^G^Aq, m. sol. 
NHaAq, V* sol. KQHAq nnd^aOHAq. Anti- 
septic. Not affected by mtfflation with P,(X, 
linn, B^O. A solution ol jjiienol even vk 
43,0gi pts. ol w^ter gives a pp. nf tri-bromo- 
phenol on ad^ion of bromine-water (Landoll! 
,B. 4, 770). ioCl/ gives ^ violet colour to an 
*aqueo«(p solution; the reaction is prevented by 
acetio acid and by alcohol (Beasc^ A, 183, 161). 
^no. H*S04 poured beneath a Sf^ution obilk^ht* 
•mg phenol and nitric acid (-1 p.o.) rives an in- 
tense red ring; with niti^ acid, red^and green 
rings are got ; with Chlorates, a pale-yellow ring 
wit^blue below (Undo, C. 77.^69 1, 16). An 
aqueous solntion^of pheffbl (4 vrisA with 
ammonia (1 toI.) gividf on srarmi^ with a>w 
drops of bleaohing-powder solution a bias aomiii ' 
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'tvhieh Incomes red on^dlUon of aoids (SaUcc^- 
•Id, JV. 11 , 816). ^toiling aqaeong fiieroun^ 
nitrate gives a aeep-nd oolonr (Pltigge, Fr. IJl, 


178). Millon’i reagent gives on ^ilix^a ydlow 
pp. which dissolves in nitric acid foiminff a deep 
ted liquid; salicylic acid behaves in likcPmamier 
(Alrnto, /. 1878J’ 1079). On adding ^xy- 
Mnzoio aldehyde and an equal volume of H 3 SO 4 
a yeUoiPliqttid is got, t^ed crimson by potaslv 
(aui^. Phenol is poiponous (Wdhldr, A. 66 , 
844 ; Traplay a. Oarin, C B. 112 , 627). 

BiflcUomP-- 1 . Oeco&po^ nj passing 
throdJOi p red-hKA^tube yieldingl^zena,' toluene, 
xyleneT naphthalene, anthracene, and«(hie^nn- 
tfiene/Kramers, A. 189, 12^. When crude phenol 


0.^1 A [ 78 ^ 1 60 I. water (Bi 
14, 9^.— 10. Tahen intemid 
to hydroqninone and^pyi 
Criao<^,jEr.4,825).— 11. B 




is used tSle product depo 8 !C 8 a crystalline hydro- | 
carfaen C„H|, C82-9<*], S.G. 1 -oA (63^ at 9 | 
mm.). This hydrocarbon is volatile in the oold,*^| 
smeUs like camphor, and is sol. alcohol, e^her, I 
and petroleam-spirft. It is resinided by atmo - 1 
spheric oxygen. It absorbs bromine, yielding a 

liquid bndnide. By heating lor 4 ho^ at IM® 

in .ooctto the hydrocarbon is polymerised, yield- ^1*864, is converted <by chlorine 


(WurstWB. 20, 2934).-*12. OrO^„ fdUowed by 
water, gives 0(C«Erf OH), (Etar^. OrO,OL and 
HOAo give tri- and tetra- ohlox^uinone (Oar- 
stenjen, /. jiA [ 2 ] 2 , ^).— l^^^^Fusion with 
KaOH ^Ids resorcin, py^atecnin, smd phlo- 
ro^iucin. Poia$h-fuHon gives 0 - andiin-«oxy- 
>bem.oic acid»> vid 4wo di«oxy-diphenyls (BorUi 


ing a soUd [Sl®t)®-220®] (Bbscoe. 0. 47, 

3. Chlorine fondSo- and o-cllloro-pifenol (4,2,1)- 
di-chlmro-phenol, (6,4,2,l)-tri-ohloro-ph'enol, an^ / 
>etra-, pent-, and hexa-chloro-plvenols. Exhaus- 
tive ohlor^^ion gives 0,01^, CGI,,' G^Ol,, and^GO, 
(Bdbff, Bi 9, 1483). An mtermediate body is 
O,j01,O, [8283 (Hugounenq, C. B, 109, 8 Qp). 
KGlO, and Hinj^eld tri-chloro-phenol and tri- 
and tetra- chloro-quinone.— 8 . Chlorine acting 
on phenof in alkaliu^ solution forms thi acid 

§^5<i^qOH).CO,H (Hantzsch, B. 20, 

278(h 82, 1288).^^. Bnm^-water forms tri- 
bro^phenol. Heah (68492 units) i# given out 
in the reaction. Br in excess gives C,H,BrA 
(^Vemor7^.B. 100, 799; BI. [ 2 ] 46, 280).-6., 
Sidine and alkali at 60® form GAl^O [1673t 
which is violet-red, insol. water, %nd forms a red 
solution in alcohol and ether. It^ converted 
into tri-iodo-^enol by boiling with KOHAq 
(Messinger a. Yortmann, B. 22, 2818).-— 6. 
Chloride of iodine forms mono- and di-, iodo- 
^ofaenol (Sehdtzenberger, C. 22. 64, 197). — 7. 
dxidised by nitro-be^ene and dilute KaOH in 
the pql<r^ oxalfc acid and CO. (Siegfried, J. pr. 
m 81, 642).— 8. If a lApidlj altemaiing ell'ctrie 
curreni he passed through a solution containing 
phencd, magnesic sulphate, and magnesic bicar- 
bonate, ^e loUowiifg bodisL) are formed, owing 
to the n^dly alternating oxidation and reduc- 
tion: pprocatechin,^ hydroquinotn, di-oxy-^- 
phenyl, formic add, sncciqio acid, and oxsno 
acid (E. Breehseb (T. nr. [2] 89, 249).e Another 
product is 0^,07 an oU (168®J78») with aro- 
ofiktio smell ^ch forms a phenvl hj%razide 
(108®!. By continuing tho*alteniUing 
dbrr^ this qu is converted in y^hexoio aom^ 
9. Sleeirtdytie with cri>on electrodes ih aqueous 
solution rendered slightly alkaUne 
yields a di-oxychenioio add 0^0^ [98®] and an 
amof|hous ad^ OJBijO^ insd. water add.ether. 
sol alcohol. The amorphous ad 
addwith 


forms Pa,(OPh), PCl(OPh),. and P(0Ph)„ which 
may be separate by fractional distillwon iti 
vacuo (Noack, A. 218, 86 ; Anschdti a. Emeiy, 
A. 239, 810; A. ^ 8 , 110). !rhe',;Oomponnd 
PCl,(OPh), (90® at 11 mm.), (216® at 760), S.G. 
^ 1*864, is converted cby chlorine into FCl 4 (()Ph), 


di-chloro-phenol, 


9 forms o- and n-om 
henol, (6,4,2,l)-tri-( 
r,and hexa-chloro-] 


whence SO, produces POOUOPh) (122® at 11 
mm.). Bromine^ converts*' POi,(OPjs) into 
PbLBr 2 ( 0 Ph), whioh is crystalline but very un- 
stable^ Sulphur at 190® oonyerts PCl,(OPh) 
into J^3Gl,(OPh), a colourless liquid (120® at 
11 mm.), S.G. V 1*4059^ The compound 
PCl(bPh), (172'hat 11 mm.) /295® dr7^ mm.) 
lb ooflvert^ by chlorine into rGl,(OPh)„ whioh 
is crystalline, and insol. ether. Bromine oonvSLie 
PCl(OPh), in ether into orange-yellow crystals of 
PdBrj^OPh)- Sulphur and PCl(OPh), at 190® 
yield PSCl(OPh)„ crystallising: in oolonrless 

needles [643, (194® mmY. Tri.nhunvl 


Tri-phenyl 


phosphite P( 6 Ph), combines with chlorine, fq[^- 
ing POL(OPh)„ whence water produces m- 
phenyl-phosphate POlOPh), [46®] "(246® at 
m mm.). P(OPh), with sulphur at 190® yields 
PS(OPh), [60®] (246® at 11 mm.). S.G. V 1*2841. 
—15. PGl, forms hardly any onloro-bensene 



—15. PGl, forms hardly any ohloro-benaene 
(Otto, A. 146, 817 ; cf. Gluts, A. m, 181).— 16.. 
P^, forms, on hq^ting, phenyl mercaptan, di-^ 
phenylene^sulphide 

(Eekuld, 0. B. 64, 752 ; Graebch B. 7, 61^897 ; 
Geutber, A. 221, 67). r,S, forms bensene, 
Ph,P04, and ELS.— 17. Aqdeous KMn04 oxidises 
it to oxalic acid and CO, (ToUens, Z. [2j 4, 
716).— 18. Distillation over Seated jsmc-duBt 
yields benzene.— 19. H,S 6 . (1 pt.) forms o- 
and n- sulphonic acids (Eeknl4, Z. [2] 8, 197). 
H,S04 (IJ pts.) at 160® forms di-flyy-di-phenyl 
smphone (Gluts, A. 147i 62). 3^,0,, beatM 
with a solution pf KOO,H, at 66®~70®, forms 
O,H,O.0O,.OK, whech crystallises in tables, 8. 14 
atl6®, soL hotalcohol. This salt Occam in urine. 
It u deconqposed by boiling with water sod dilate, 
acids into phenol and At 160® the dry 

salt changes to the isom^i potassium phenm 
p-sulphonate. I^henyl snlphurio add is also a 
prfiduot of the passage of a rapidly-altematihg 
dootrio ourrent thrbu^ a solution of phqpoT, 
O4, and m&gnesium bioarbonate. Tne M ^ 
d is very imUable (Banmann, B. 11, 190f| 
«r, H, 8, 811 ; Dreohsel, J.pr. [2f29, 240).-^-* 
20 . 60,01, %t 160® formft ehl(»9-]i^ol (Duli^il, 
B.,[2] ^^06). 8/),CL 0- and |h„dll^J. 

phMw and ihair suphonte aoida (Aiitesmkii^c^ 
F&o, 0. n. 29, 266).^21. 
esoA p- ttit^, #-nim», and ki^hlti^ 



PHSIV)]^ 


•oditiw dlssolvei givug off 
jSd Plie.oi^ and PhO.OO^a, which 

a m2r£!f wheiialihan with 

a bm^ ^ (1. vol.»^d h]s(J* (1 yol.) 

! to Wi, and finally to 

brown^Skt^SL^^?®* i^to water 

248 (Liebermafn, B. 7, 

ao?d*!!22l the a^tion«of HjS04 and nit»us 
fthi. there is formed (a)<phenQl-di- 

9..H,.Na^ 0? 0^,;o»pflfoPh)J. a 

ohr^ “ft®’'* “** phcnoloxy- 

etiiAi' /w^'*^'*^^‘’ '^^*®** ’® black and insol. 
B W7 : Brunner a. Chnit, 

«• 21, 260). (a)-Phenol-dichroIn is also fcnned 

r«A'n'‘?‘?A®A?°2°‘°”“ H.8d. (Baeyer a. 

bodv yields an amorphous 
Bcetyl derivatiTe. PhenoWiohroiii forms i blue 
solution » alkalis vid H,SO,. Phenol-oxychroto 
forms a green solutioiPin H^O,, and a brovjn 
solution in alkaUa.-25. NOCl gives chioriHated 
qumones ITildew, 0. J. 27t 851).,-26. OatiUa- 
y‘®y® d'phenylene oxid^,H,0 
(OraeSS^-"^-*^-?* in^needles [m3 

C(k;i(OPh) (Kei^pf, /. pr 
nwniacal sine chloride at 290° forms aniline, di- 

Pj«“ylajnine,andPh.,0(Merza.Weith,B.13,1299)e 


sal 


41. Parjtdehyde and ijannfo ohloriio Ibm 
^.0H(i^40H)^— 42. einwio aldehyde, aAoo^ 
Ml, and a few drops of HSl form white resinooi 
Pa«Hj(Oj, wheisoe amorphous OmH,.Ao.O« may 

be got •(Michael a. Byder, Am. 9, 180) 

iS.^Bemene eidphoc^lor^ added to a slightlj- 
alkaline solution of phenol forms OsHgSO,.OPli 
as very stable colourless orystale [86°J, sol. aloo- 
jhol, si. «ol. ether, saponified by alcohol^ potash t 
nGeorgeMn, B. 24, 417).— 44. AcetoaceHc ether 
and H-^SOi form (j3y - methyl - coumarin. — 
45. Ghloroiocetal a»d Slooholio BaOPh aJlOO® 
(**°) (Anteftieth, 
B..24.^2).-4T CCLCOCI and AlCf ^Ive di’ 


ph^l carbonate (Hef tsihel, J. »f^[2],'86, 816). 
47. o-Oxy-benzok al^hyde, HOAo, aa^R(S04 
form, on warming, oxyaurin 
greatly resembles aurin (Liebermai^i, B. 9, 801 ; 

' n, 1436). Zulkowaky (Af. 6, 111) obtained a 
dyeftuff Oa!H2„04 soluble in aqueous NaHSO,, and 

ia.nnf.1iAr dvAafiiW inani MntTaA A... AO 



B. 24, 3678). • 

^sfiwu|^.—l.. Titrated bjs adding bromine 
i ^ter till the solution is yellow, or by addin g 
I excess of bromine, KI, and starch, tfien titrating 
with Na^SjOg. fl?he bromine solution contaipa 
40 grms. Br and 20 grms. KBr per litfi(Deg JK, 
J.pr. [2] 17, 380 ; c/. Landolt, B. 4, 770 ; Boppe* 
scftaar, Fr. 16, 233 ; Weinreb a.Aondi, M. 6, 606; 
Giacosa, H. 6, 46).— 2. 14 to 16 gnbs. of pure KOH 
are dissolved in 1 litre of ^ter and I# grms. of 
bromine gradually added ;^ho solution is then 
diluted till 60 c.o. corresponds to 0’06 grm. of 


bo TJ J • UllUiea will 

«n • white pure phenol. To aaaertain the stmngth^f any 

^'C'< 1 "8 taken and the phenol elided tiU a drop ot the 
Mting on^a solution of phenol forms {Solution ceases to give a blue colouratieiWwith KI 

dark-red crystals of Ti(OPh)4HCl, decomposed^ %nd starch (Chandelon, Bl [2] 88, 69).— 8. 2ot 

“ S. S?«™ i «? «™!™- # 

solid AljOljlOJh),, V. sol. hot CS,, insol. ligroin, 
decomposed at once by water into phenol, alu- 
mina, and HCl (Claus a. Melklin, B. 18, 2933). 

On heating phenol (2 pts.) with AlCl, (1 pt.), 
benzene, PlL^Oi^nd aiphen/lene-methane oxide 
are formed (Merz a. ^eith, B. 14, 191). Phenol 
(5gs) added to AlBr, (10 g.) forms amorphous 
Al2Br,(OPh)„ whjoh is quickly decomposed by 
water (Gifstavson, JJSt, 16, 242).— 32. AlGlg and 


GClgNO, followed by water give aurin. —33. Heat- 
ing with oxalic acid and HgS04 gives rosolic acid. 
84. Cyanio 9cid vapour, is absorbed by dry 
phenol forming phenyl allophanate, which crys- 
tallises fr§m hot alcShol in ftiotuous Vystals 
(Tuttle, /|J.867, 461).— 86. Benzyl chloride and 
zino formThGHa.04H40H on heating (Patent), 
G.2, ljr.^86. Pb^nol (10 g.) boiled trith Ag^O 
* (20 g.) and ZnCl, (2^.) forms phenacetein, a 
red dye OjgHisOg, whfbh is insol. ben^ne, sol. 
alcohol, etner, and HOAo. Its solution in alkods 
is raspberry-red (Rasinski, /. pr. [2] 26, 6^.— 
,87. D4H5.OOI, forms benzaurin.^-88. Phtnalie 
aahydride and HgS04 form i^enol-phthalein 
C^,404 o» heating (Baeyer, B. 4, 668).— 1 
S^.-^Acetamide and bensymide on betting for^ 
legpeotively’PHOio an^ PhOBz, white -^H, is 1 
glWn ol5 tGuaresohi, A. 171, 140).— 40.*^eatti 
itt aloohotio Motion with CCI4 'and KOH or 
ITaOH iMeWro- imd p- oxy-benzoio •oidlT^jr 
Yofc Ufc 


3 grms. phenol are dissolved in three times t 

molecular proportion of caustic soda. The solu- 
tion is made-up to 600 c.o., and 10 0.0. are put 
into a small fiask warmed to 60°, and one-tenth 
normal iodine solution is allowed to flow in until 
it is coloured strongly yellow by excess of iodine; 
by shaking, a red pp. is formed. The excess of^ 
iodine is estimated by sodium thio-sglp^te. 
The quantity of iodine tafren of by the j^nol 
multiplied by 0*123618 gives the amount of pure 
phenol (Messinger a. Vortmann, B. 23, 2768).-^ 
4. To separate phencifrom mixtures in poisoning 
cases the substance is triturated wMh dilute 
H*S(4 and Atracted with flfloohol, th^alcohol ' 
evaporated, and the residue extraote^wuh bens- 
ene (Draggndorff i^Yaoobao%47. 5. 1880, 828); 
or the alcoholic extract %na/ be mixed with 
N^HAq, evaporated to a small bulk, fllte^ 
and the phenol Dpd. by HOlAq il)i«a graduated 
tube^(Muter a. do Koningh, An. 12, 191; cfp 
Staveley, QhmfZeiit. 18, m6).— 6f Phendl may 
the titi;pted by adding standard KaOH to a sola- 
tion cohtsimng e-tri-nitro^nzeim as in^oator 
, until a red colour Lopears (Bader^JV. 81, 68). 

,• Sa^ts.— Phenol behaves as*a very weak 
acid. It dissolves in ^HAq, but does hot 
expel 00, from sodium d&bonate in the eold^ 
oAOK. White hygroscopic soL al* 

cohdl, ether, and waters Oxiotew lapidly in 
air.— O^OKa*. xii^Ph/) a^ CtaH^O when 
4istiUed (NieSerhltiseni, B. 15, * 



raiMtli. 


1148). gins 

Bft(OOA).Saq. Orystialliiie orvutis, got by boU* 
ing phend with baryta-water an4 evaporating | 
in vacuo, — Oa{OOJaJ,“. Yidda diphdnylene i 
oxide and a little benaehe on distulsaiono- 
Pb(0H)00»Bs* Made by boiling phenol with 
litharge (Oalvert, 0. J. 18, 68). — TIO'QJE,. 
<t3ryBtfid8,rBl. sol. cold water (Knblmahn, 1864, 
264).-^^(00«Hj;Hg,C44aq. Pp. got by adding 
meronj^na ohlonde to a solution of NaOPh 
(Pouohet, 0. 106, 37b).>T&Al(O0cHJ|. Hade 

by heffkxigphenoltiwith alnminiiqii and^Alt^and 
pouring oS the liquid product (Gladdw^a. 
Tribe, C. J, 10, 9 ; 41,^6 f Hodgkinaon, 

1877, 2b7). Split op on dsetillation into ALO, 
and Ph,0, Other products being phenol and a 
ketone 0„H,^ [97°] (c. 280®), VJ). 182-2.— 
Aniline salt CAONH^h. [87®1. (181®). 
Formed by boiling aniline with phexfM (Date a. 
Sohorlemmer, A. 21^, 888 ; Dyson, 0. J, 43, 466 ; 
Mylins, Eh 19, 1002). Tables (from alcohol).— 
«-ToluidiQio saU0jai0NH,0,H5ie.[81®]. 
Neddies (fromollgroin) p^on). 

, C<mbination%r-l, With phenol forms 
an unstable compound which may 6e distilled 
^ 140® (besii in a current of SOJ, and which 
crystallisea m rectangular tablets. U expose j to 
air^ abso/tm water and gives off SO,. The com- 
pound melts between 25° and 80® (A. H5lzer, 
J. [21 26. 4ey).— 2. With CO,. If salicyKc 
acid be heat^ dn a sealed tube for two hours 
at 260® ib is resolved into phenol and CQ., but 
on cooling crystals ^resembling common salt 
with sides like staircases are formed. These 
melt a^87®. ^ey are decoamposedby heat, and 
alsd^by water, sil^hol, ether, and chloroform, 
into phenol and CO, lA. Klepl, 3, pr. [2] 26, 464). 
The 8an.e(* compouna is got from phenol and*^! 
Ijauid CO, parth. A, 148, 49). i 

Formyl dsrtoafive C,HjQ.OHO. Liquid, 
boiling with decomposition at 180® (Seifert, 
/. pr. [2] 81, 467). < 

Acetyl derivative C,H,OAo. Phenyl 
acetate. (196®) at 733 mm. (Orndorff, Am. 10, 
868). Formed bv boiling an alcoholic solution 
^f phenyl phosphate wi^ KOAo (Williamson a. 
Scr^h^, A. 92, 317; Ereysler, B. 18, 1716) 
andCyue actlbn of AcCl on phenol (Ca^urs, 
A, 92, 816) oc of FOCI, (1 mol.) on pheffol (8 
nols.) mixed with HOAc (3 mols.) (Nencki, J.pr, 
[2] 26, 282; Seifert^, j^. (2] 31, 467). Obtained 
also by bailing phenol with Sbetamide (Guareschi, 
A. 171, 62)7 Hea^ oil, saponified by EOHAq. 
Beaei/iakt^\. Sodium acts violently, giv&g^fl 
and formmg ^QAo, pfatool, salicylic acid, 
0|,Hi,O, [48®] Cfyskillisin^ from«&lcohol in 
qeed^, and 0|,H,40« [138®] nearly igsol. al- 
cohol, but /nystaUising therefrom in velfbw 
needles (Hod^ins^ a. W,H. Perkin, jun.fsC. /. 
87, 407, 721)^2; iMpsyl cUoride a^ heating 
for 14 days leaves^'an oil with strong blue^ 
fluorescence w)iioh whefi saponified by akSoholil 
potash forms VmHmO [ 89®] (o. 298®) and benzyl- 
phend C,,H,SJ[81®J (821®) (H. a. 8. 
l^syl chloride and jUOl, jnve Hd, tomenof 
imtliraoene, Ao,0, wbd i:n^h.Opi4QAo.— 4. 
KaSBI lorn IgiONa and^t^ (Seifen).-5. 
Il^^ai W^g^^binyl. phonhate eand 

Pwine in Um eoUfondi^adbJ^flll^^ 

oaoriA^ Wyiqi^rAd^ 


PA0lA0Ao),iiid inoAO> and dL i 

(Sei^ X pr. m l78)ygk7.oBroiiaita1 

Axfit luod CJBL^r.OAo. azeets of Sn^ gitSi 
0^^ and 0 A;Br,OA(r(Mk)^. BsOI 
and aS^ttU ZnOL mve PhOBa (Dbebher, A* 
210,966).^^ » • 

Ptopionyl derivative 0fip.00M, 



prisms. FOl, ai Iw® followed 1^ water gives 
oily 0,H,01,0 (ye®) (Michael, Af^, 219J. 

Butytyl derivatifoe 
(228k®). S.G.i 1-08641 )f 1*0269. Forced from 
phe^l and butyryl chloiidcr(P6rkin). * ® 

^ Bentoyi ^d^ri^Qtive OfiyOm, Phenyl 
bensoate, [697]. (814® cord. HJF.* 61,804 

(Stohmann, J.w, [2] 86,7). Made by melting 
benzoic acid (11 g.) with phenol (10 ft) ana 
graduidy adding FOCI, U8 g.). The proaffbt is 
washed with dilute 9DH and erpstaUised from 
dilute aloohOl, the yield being fair (12 g.) 
Pasifiski, /. pr. [2] *26, 62 ; cf. Ettling, A. 68, 
8lV ; Stenhouse, A, 58, 91 ; Luirent a. ^rhardt, 
ifJl 76, 76 ; List ca. Lixipricnt, A, 190). 
hForm^ also by boiling phenol with benzamide 
(Guar^phi, A.^171, 14^ and fregn phenyl phos* 
phate ond NaOBz (&eysler, B. 18, 1719). 
Monoolinio prisms (from ether-alcohol). Bed 
sj^poi^ed by boffSng aqueouaiiRpH.lmtyaponi- 

by alcoholic potash. 

Salicyl derivative v, o-Ozt-bbnz 61 o 

ACID. • 

Methyl derivative 0,H|.0.Me. AnieoU* 
Mol. w. 108. (166®).. VJD. 8-75 (calc. 8-78). 
S.G. 8 1-0110 pinette, A, 243, 84); ^ *997 
(Vincent, Bl. [2] 40, 106). 0 JS. (0®-10®) *00^. 
S.y. 126-2 (B. Schiff, A, 220, 106). S.H. •40rat 
0® (Schiff, A, 234, 800). B* 66-88^(Na8ini a, 
jBernheimer, 0. 16, 93). H.F.p. 16,860. H.F.T. 
13,830 (Thomsen, Th.)\ 32,718 [0,0, » 94,000; 
H„Os 69,000] (Stohmann, J. pr. [2] 86, 28). 
Formed by distilling anisic acid oir the methyL 
derivative of salioyMo acid with baryta (Cahours, 

A, Ch. [8] 2, 274 ; 10, 868 ; 27, 439). Made also 
by heating FhOK with Mel at 110® Pahom, A, 
78, 226). Prepared by heating NaOPh at 2(X)® 
in a rapid current of MeOf (Vincent, Bl. [9L40, 
106). Oil with pleasant odour, V. sot aloohoVand 
ether. Gone. HIAq at 140® wlift it up ii^tophenol 
and Mel (Graebe, A, 189, 149). At 400® it de- 
composes mto phenol and ethylene pamberger, 

B. 19, 1820). Ohlorne in the ool^ gives rise to 
[l;2]0,H40i.0Me (c. 200®), [l:8:6]OACa*.OMe, 
[28®h (283®), and [l:8:6«6]C.H,OL.OMe [60®] 
(249®). In presefioe of iodine, chloftne forms 
[%2;8:6:6]0«HCl4.0Me [100®] (279”)®and also 
C401..0Mein[07n (0. 289®). qi£>rUm«n<dth I al 
60® forms CLOL [220®], 0,H0l*^87®] aqd OJdfiit 
[186®]. Chlorine with I acting on Ixfiling aniaolo 
forms OSOlg, 00£)L, HOI, and some QOL* Chlorine 
wUh SbCL forms^0A.QH [187®] and CCfl^, 
ChSrine inth.SbCf* at 100® gives OgC 
(Hugonnenq, 2. Ci^O] 20, 60^ 
in presence of^AlCiy forms 
(Gattermvm. B. 22, U|9); ! 

rmanner. a. o 

.. JBiktl d$ri9aUei OIAOBL 
(173<>). S.0.4-98SaffbMtM,Xf4t 
^ 411). OA ((>*-«WJ> 




by diitUling bariij 
a^on^Tatl on 


m(Mdimaim). vlmaa 
and by ih« 
f)K (Oimoiin, A, 


PHENOti. 


47 (Oa&onn, A. Oi. m 

*^.^5 Baly. ii. 70, m). Formed alw^lf&e 
^\®®®*alaoliol wd ZnOl, on phenol f^roppt 
10, 1686} and Dj the aotion of dry%Soohol on 
JJMobenzene nitrate or nnlphate (Bemsen a. 

OmdorffMm,0, 892). f 

• ^epafttftQ9^-<>£qnale7olnme8 of Ei|£ll)4 and 
wcohor are mixed and all:^«id to cool. The 
liquid ig then i)|9atrali8ed with gOda and evapo- 
rate^ntil Ka^SA begina to oryataHige ont. The 
f fioixfthe crystals, miiod with 

1 ola sodHim phenylate, afid 

iff an antoolave at IfiO'^^^r 7 atxio- 
h^lAeigmade 


liqmdig j ^ 

a strong gelation of aSodHim phenylate, afid 
heated iiTan antoolave at IfiO'^ ' “ ‘ 

spheres* pjessnre. Th^sodlb phe 

by dissolving phenol in oanstio Jbda solution 
(S.G. 1*33). In oalcnlating the amount of phenol 
it is aiptmied t)mt half the doohol forma sodio 
ethyl sulphate (Kolbe, 27, 426). • 

. Pr(>p0rfi4.~-Gil. Tields^th fuming HNO, 
a di*nitro- derivative [87°].* At 400® it yields 
phenol and ethylene. BzOl in OS2 in presence 
of AlOl, turns 04HjC!0.(m,.0£t ; AcOl acts in.| 
like manner 1[Gattermann; P* '1129). ^ 

Propyl derivativB OgHjXlPr. (ifi®). 
S.G. § *9639. O.B. (0®-10®f *00086. S.^tm 
(Pi^tte, A. 243, 85).,H.F.p. 46,574 (Stohmann)< 
^soprojml dertvalive P^pPr. (17.6°). 
S.G. *9«5 (Silvajij2?1870. 249). • 

Rutyl derivative OgHj.O.OgHg. (210°). 
fi.G.^*96. OJi. ai®~10°) *00089. S.V. 196*8. 

Isobutyl aerivativs OgHg.O.OHgPr. 
^(498°). S.G. 1» *989 (Riess, B. 8, 780]. 

Isoamyl •der%vat9ve OgHg.O.OgH,,. 
(225°). Formed from PhOK and isoamyl iodide 
(CabAirs, 0. B. 82, 61). Oil, lighter than water. 

Hsptyleierivative OgHj.O.O^H,*. (267°). 
S.G. i *9319. O.E. (0°-10°) *00091. S.V. 270*8. 

* Octyl derivative OgHj.O.OgH,,. (288°). 
S,G.g*9221. O.B. *00084. S.V. 296*1 (Pinette, 
A. 243, 86). e 


«h& Idt Ih* itw lMw^mU(i•aUa|lMi«« 
pmyl ether aaan alkaline oU. Vms BOl it 
formsag^t,mr(C,H40Ph)J|Cattl8^. B ibo 
fomm a mtrate tl97®].-~2. With o-nitro 'phenol 
potabinm it forms PtnaOiHjiKIgH^MOd eiya* 
tallising in prisms, [86®].->8. Heated with potae- 
sium^oxybensoio ether in alooholio solntion 11 

^rms Cl5H4.O.0A.O.aH4.COJBt [81®], Vhlch, 

when sapSnified by aloeholio potaeh, melds the 
acid, OgH4.0.02H4.0.CJiiiC02H melting at [f96®] 
(Wagner, /. 5>r^27T227). ^ A 

0/Aofe-efM^ derivative PhOgE^^ 
Madefmn^AOlB&andKOl^ 
Reacts with KOEt forming Fh0.02H4.0Eh(i80®), 
J3.G. 11 l OldJHenry, WR. 96, 1938)«or (262®), 
S.G. A 1-037 (Saban4eff, Bl [2] 41, 268). ^ 

• Penta-bromo-ethyl derivative 
PhOCySr^. ^108°-106°]. From the di-bromo 
'Vinyl denvative by successive treatment with al* 
ooholio potash and Br (Sabandeff, A. 216, 282). 

MethyJ%ne derivative (294®) 

(Henry); (299°) (Amhold, A. 240f^l). 8.(k 
H 1*114 (H.); »a 1*0* (A.). ^Formed from 
GH^Br, and ^Ph (Henry, A; 0^ r5] 86, 269). 
m^Ethylene derivatXve OA(OPh)s* [98*6^ 
(Burr, Z, [2] 6, yiS); [95^ (Lippmann, 0. CT. 
1870,* 40. Made from OtH^nr, 


ppmann, 0. 

andiKOPh|9 


I Vinyl derivative OgHg.O^gH,. (0. 166°). 
l.G. 2 -992. From the bromo^thyl derivative 


S.G. 

and alcoholic potash (Saban4efl, Bh [2] 41, 263). 

Bromo-vin^ derivative 
Formed from 0,H.^r„»phenol, and alcoholic 
potash (Saban4efr, A. 216, 277). Oil, decomposed 
by distillation. • 

Di-brofi\o-vinyl merivatwe 
OB:.O.C^r- [38°]. Got from phenol, 0,HBr„ 
and alcoh^o potash. Gives PhO.O,B^^4 [59®]. 

Tri-ehlor^-vinyl derivatim 
OAO-CCbOOlr 19 

Fomed to ^he Mtion'of PC^ upon pi 


a.). 

bnyl 


140°. drystals, si. sol. alcohoL Bf yields 
0,4^^4B^40a [0. 100^. H,S04 yiel^a disulpiionio 
facid, whence 0,H4(0.0gH4S0a)^l(may be got, 
crystallising from hot water in lamuus. ^ 
Br&mo^propyl deriv^ive 
04H40.0H^0H4.0Hir. (246®-266®). Formed 
from phenol, ti^ethylene bromide, and NaOBt 
(Lohmann, B. 24, 26io2). Oil. 98iR>holichHSl( 
at 100® fofliis (PhO.O,Hg)^H which dbtils 
above 300® and gives B^Ol [206®], and tlysjiptros- 
i^e (PhO.CA)rN.NO [61°]. Aniline fopms 
ihO.O,H4.NHPh (82°fwhich gives B'H01[170®].^ 
With NaOMe in MbOH it yields PhO.O A.OMe 
(231°), while alcoholic potash solntion forms 
PhO.O A-OBt *(329°, or probably 289®). The 
compound PhO.C|Hg.OH (250°) is formed by tiie 
aotion of nitrous acid on PhO.C ^H y N EL (242°) 
which is itself obtained by the bydrolyius of 
PhO.O,H,.NH.CO.O,H4.00^. 

Trimethylene derivative 9 _ 

CIH,(OiLOPh)y [61®]. A* by-product in the 
preparation of the bromo-propyl derivative. 

Allyl derivative PhO.OtH|. (194®). 
From C,HjBr and NaCBh (Hdftiy, B, 6, tf6). 

Di’ChlorojillyldertvatevePhOAf^Cl^ 
(114°-W8® in^vacuo). Got from PhOAK).Bt 


Qot {R>m CH,:OHBr.OE 


r and KOPh 


TO IS. «1£o. sttr AtoiiSirirtSd. teSi* 

tjto. We with steam (MieUl^B. I the 
19, t 


[89-]. (240®--2*0°).^M»dehrMnetoylenebroDud^ 


Srf'loJUnm phenol in aloohoUo solutimi by 

i'uP' 

flslmiM.— !• ^ mti(LELDth)jBSt, 




e proPhrgyl iexvr^re (210°). 
Benzyl der^atif)e v, ^ 


fhenig stlMbof 

BsNZVL ALOOftOIs. - 

•^luvoeide CA0.CA(0H)4*CH0. [172®]. 
Formed by addiiih acetochlorhjdro8#to an ab^ 
hwlic solution of PbOK (Michael, OAB> 89, 866: 
long *«ed^,tf«J» hgj 

soL water, sbL alcohol »d KS^ntM 

. yellow* solntioai. Itoetia 'aahywd* -aM 
NaOAtat 100* yield the teFntrMlIbrmain#.*;: 

Bsfmneee. — Anngh, 

Bboiiow BsoiiOwAiano-, 


. •. •/.■i 

Aim-iiMiago-t 
^Kdfo-xopo-viTim-t 
8 H 2 



m 


V. 0 X-OXT-DIP^NTLOXXH- 


ChU&O-i TBX-OlIXliBO-XOD^i 
CgMa M UT P Os loDCs Bx>xoi>o-Aicn>o-» Xoo0« 
BKino-y and Nxtbo- phenoli. * 

V, Dx-oxY-BXPHBinnb. * 
f^tra^eool v. FuRfinuani. t ^ 

ranOL-AZO- CM>K?OIJirBBo. 0»y-henMM§- 
iio« qoKPoxnnm. a 

Fhtt&oUMdiaio* oompoiuidi*o« Dzsiz;)- ooic*^ 
roma. ^ * 

FHSHOL-BLtTE v. J^^^thyl^mido-phmyl’- 
Qon/oNB. 0 

|^pB||0L OASBOXYUO AOIF «. O^T-BaNZOio 

* f ^ 

Phfnol diMrboxyue aold v. Oxt-bhtbalio, 
OxT-xao^Braujo, and OT^TSBEPHTHAua aoids. 
rAanol mcarbozylio acid v. GXt-tbucsbzo 

ACID. 

PHEBOU8AT1B 

BOIOB. , 

paBHOL-PHTHALBlK 

ps. 253®]. ’^rmed by 

heating phed^ with phthS^io anhydride and oono. 

Obtained also fromcdi-amifio-di-phenyU 
phUiabde b^ the diazo- reaction (Baeyer, A, 20P, | 
; B. 9, 1230 ; 12, 642). Small crystals (from 
abpohol), iTi' sol. hot alcohol, sL'sol. water.* Its 
sofbtion0>in alkalis and alkaline carbonates are 
red, bnt become ooloorless on neutralisation, and 
also on additio&of excess of EOHAq but nof by 
NHg. l^e redboloqr of a solution in veiy dilute 
ammonid disappear^on standing (Long, Am. 11, 
84). Aniline does not give any colour with 
phenol-phthaleln. AgNO, gives a violet pp. 

oB^ficmi^l. H,S04 m 100® form? a sul- 
phonic acid, but^it ^® it yields oxy4nthraquin- 
one, — 2. PC1« yields di*ohloro-di>phenyl*phthal* 
ide [l5^^]. — 8. Zinc-dusi and NaOHAq yielE 
rvhenoLphthalin C0JH.C.H4.CH(C*H40H), -A, 
4. Potath-fusion gives dioxyl^nzophenone and 
benzoic acid.— 5. NH^q at 170® forms C^Hj^KsOi 
[266®]. < 

Di^ acetyl derivative [143®]. 

Golomless tables (from wood-spirit), 
ck Anhydride GJB|sO|. [175®]. A by-pro* 
duct in the preparation of phenol-phthaleln 
fdsi A. 21^, 847). Needles, insol. NaOHAq. 

. E^SO^ forms s solution with greeny fluor- 
escence. Bromine yields C^gHiJBr^O, [258°]. 
Alcoholic potash and zinc-dust reduce it to 

ph^ lu^t p Os 0H,4O^ tu 

ZeTO-bromo-phettol-phthaleln 0^H|^r404 
A)AjCA(<WBr»OH),. [ 220 ®f 230 ®]. 

Formed by^addmg Br i% HOAo to a solU4ion 
of phenol-pht&a«^ in tlcohol. 4, Colourless 
needles (frcnn ether), si. sol. alcohol and HOAo. 
%Ukalis l<»rin violet solutions, decoloLriseA by 
excess. H^4 produces diAroiAo-o3^fjtntnra- 
^ qaii(pne on^heating to 160®. Mfi yield!!si a di- 
aceUl derivative ^84®].^ ^SO«« containing 
KNOg forms bromorosoquinone sep^t 

. rating fromaalcohol-chloroformem re^crvstals 
with steel-l^e lustre, insol. water, lorming a 
violet solution in H^S04, and converted” by bcU* 
ing alcoholic potaeh into 0|ABr40g [264®]. 
lIStAq at 170® forms CMBt3r4{fA[^^ 

; imiad nbrcAa jacid proauces OUBEyBr^^O,, 

DiKwy- 


FHliNOi:. 

nMentf-oMfilArtthof. C9U^« FevnioAl^, 
tion of phe]^*pbUuih4» hf mute "3^ 


SMnf ^aeyer, i. 208, lOA. Mill 

(foomlHOAo); a;foc>i*46:it*40t %, , 

sol. m^cl^d acetone. Itforau 
solution fifXOHAq, and is re^^ by ScA. Om. 
Hy804 forms a vi&t fdlutiim, ana. m heaUiig 
produces oxyanthra|uinone and j^tnaVe acid. 
Beduce^p Plno4asT and NaOHAq to phanbl- 
phthaliam. POIm yields di-ehlbro*phenylmz* 
anthranol OJBiyCljD, [166®]. sBromine dves 
0.^,48X404 [above 280®], wbeiv^ 

[182<^] nriy be obtained.^ Op adding to 
a solution of pbenohpbtb^de&i In n^SOi* the 
vio^t colour jpances to bl^-red, andta addi* 
tion of wafer C re^ ameipbous pp. U thrown 
down. This f p. forms a UMj^violet solution in 
alkalis,and yields a crystalline bromo* derivative. 
Amixture of NH^Aq ai|d alcohol at 160® eonverts 
the reift pp. into [260®], faystolUshg in 

yellow nm\ps. ® ^ 

Acetyl derivative [102^. 

^onoclinio prisms, a:5:c>» 2*78:1:1*44; 8«77®w. 

FHEKOL-PHTHALIDEXf 0HI4HtIDB w. 

J^-CHLORO-PHKMvB-OXAllfHBAXOL. * '' 

BHBNOL-PHTHALIOUr o. Dx-oxT-vaanna- 

AMTBtfJIOL. • • e 

PNENOL-PHTHALIN O^H.A U 
00,H.C.H4.CHffi4H40H)- 
rnnetJAme carlxSyliG acid, 'drased by 

reduction of phenol-phthaleln with sine-dust 
and NaOHAq (Baeyer, A. 20}, 6M); 212, 880). 
Small needles. Forms a colourless solution in 
potash, coloured red hf K^Fe^g through forma- 
tion of phenol-phth(^«!n. ^c’ds a di-aeefy1 
derivative [146®]. Sodium-amalgam yields 
phenol-phthalol CH>(OH).OgH4.CH(0*H^g 
[190®], which gives a tri-aoetyl derivative [i0®1. 

Anhydride OwHi.Og. [217®]. Formed by 
reducing the anhydride of phenol-phthaleln. 
Small needles (from dilate alcohol). 

Di-ohloro-pbenol-phthalin. ^ Anhydride 

°<oS;^®WJA.OO.H. tM6»-88(n. 0& 
by the action of sine and NaOHAq on the com- 
pound OggHioOlsOg derived frofli fluorescein fo. 
vol. ii. p. 558). Small ne^es (from diL alcohol). 

Tetra-bromo-phenol-imtiiaiin ^ 

CO^OA*CH(OgHgBrgOH),.. [205®]. Foi^ 
bybromination. Orystals^mbenscac). Fields 
a di-aoetyl derivative [166®] (Baeyer, A. 202, 80). 
Cone. H.SO4 converts it intotetra-bromo-phenol* 
phthalidin Q^,gBr4Pg, which cfystaliisos from 
alcohol in golden nee^es, and is converted by 
oxidKog agen& into tbtra-bromoinhthalidela 
0,gHMBr404. Teira-bromo-phenol-j^thalidin is 
Catra%romo-di-oxy-phenyl-anthranof,and its di- 
aoeWl derivative orystallisCsjn need^ [256®]. 

PHENOL-QVINOLniF V OxT-ymnmIS 
qoiw oirfHB . 

u PHEKOLST Compounds containing hydroxyl 
Q||dted to carbon, cwmdh forms part of a bcntem 
nucleus (o. Bumzixz and AiiOohoiib). Tbcf muqb 
resemble the tortiary fatty alcohols, bcixig toois 
)ter than prunary slfplioli* 


acid in oharaoter than prunary slfplioli* !|&ui 
phenols Qsnd tcrtiarybsls^ls focit Bbrdty OAI 
aoeti^ on heatinn^to HGA5; PlMim is 
^hfofl'lfodipgcn to tiw 0^ or |h nosiito w 


A 


NO, or by a 
\ to character 
P6i 




fBGNOL StT&FHONlO AOID. 
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ViSSiTCisS ' 

meni • ^ 

B of Phenol %nd ite 
«aOHAq*but not liT^^CO^q. 




!ii.Sfe‘--‘'--*^*"‘“- 


plynok on oxidation with alkalina K^FeQj,.— 

19. D^o. ealte readily form azo* ooKPouKDa (q.v.). 

20. Diazo-amido^ c<mpounde%tm oxy-aio- oom- 
pounds. Thus 9^,0r.NrNH0 AOl heated with 
► phenofon a water-bath yielda 0 ^.Ca.llLC«H 4 OH 

Phenolii wu. iiu% m and 0,ll4ClNH, (Heinpann a. Oeoonomi^ B. 

or on%xidation to an aoid 20. dQ4t).--21,Bi^otrifhloride acting on |2iMolf 

of thefe is th atom of ilydrogeiSn the 

H TheyHonot exchange I p- pSeifien to l^droxyl yieldifoolonringjlattera 

H toK »on treaftnoltwithKSH,ndb do they ‘ ^ ^ 

lona ammonium saltB. They do not react YUke 

alcohol) with HCL - - ' 

tionsox^ 


I with HCL FeCL eolQiiw ^neou8%oliw 
[•phenol% and proaucta qf oxidation are 

vwInMAJI 17 a/\ ^ ^ trvT^k 




_ I duct to^gtand for a week, and ttie# distilunt, 

Eeacnons. — 1. Beadiljeandergo bromination, ! — a vunn i j 

chlorination, and^tration.- 


j treating with BaCO| and KHCOai^ocesaiTekgand 

, . . . ^ -2. H,S 04 forms siri- ! crystallising the K salt (Allain le <3knu, O.if. 109, 

pnonicpa^ds. the^soDieric sulphuric acids being 225). GrysClUs (containing to), melting at 60** 
very anatoble. — 8. Sodium and CO, for: ^ 


oly^Pand decomposing at a higher temperature, with 



^ ^ ^at 100® term oxyaqfds. — 

0. AmmoniadBi I^Cl, at 200®-300® conveAs 
{dienols into amines (Merz a. Weith. B. 18. 
1298; 20, 644t.->7. Solutions of NaHCO, and 
(NH 4 )HC 0 , yield oxyacids on heating with dioxy- 
phenols (Eos^ecki, B, 18,3203). — 8. Distillation 
over sinc-dttsIreducesHie hydroxyl to hydrogen, 
fojpning the corresponding hydrocarbons. — 9. AU 


sine be added (Schiaparelli. G. 11. 69). When a% 
alkoyl chloride is nsedoxy-ketones are also often 
formed through the alkoyl entering the benzene 
I nucleus.— l(f. Organic (icids mixed with phenols 
readily yield alkoyl derivatives of the phenols 
on adding FOCI, or on heating in presence of 
ZnCL (Buin^i, J. |ir. [2] 26, 62 ; Nencki, M, 
10. %6). Alcohols m presence of ZnCl^ form 
all^l ether and hi^er homologous phenols. — 
it. Alkyl derivativea of "phenols split up 
on distijiation Ihtc^phenols and olefines (Bam- 
berger. B. 19. 1819). —12. The aoid sulphuric 
ethers of the form OAX.O.SO,H derived from 
0 - and p- alJurLphenoIs are oxidised by alkaline 
KMn 04 to 0 - andp- ozy-benzoio acids (Heymann. 
B. 19, 704).— 18. ABcaline solutions ^ phenols 
absorb %tmo8pherlo oxygen^ forming dark- 
coloured* products^l4. Homologues of phenol 
frequeaHy oxyaoids on fusion ipiih po miA. 

the alkyl side-cBaiD being oxidised to oarbozyl. 
15. Alaehydea in pf^noe of dehydrating agents 
form compounds of the forx]^CH(OC)„ which 


qptiseptic properties (Serrant, 0. B. 102, 1079). 

Beactiona. — 1. Potash‘f^§ion gives some 
pyrocatechin. The action b%na about 280® 
and%ttains a maximum fgO p.o.) at ftO®. Soda^ 
fusion also gives pyrocatechin. The action 
begins at 810®. At 880® the yield is 6 p.o. 
Fusion with a mixfbre of potaeh^d sgda^tives 
a still smaller yield (Lp.(J!) of pyrocateohi; 

- m-i.Bn • 


ihin 


Icoyl chlorides and anhydrides yield alkoyl deriva- J (Degener, J, pr. [2] 20. SO^)!— Si. Bromme-vopM 
tives of phenols, especially if a little powderedj acting at —8® on the K salt yields*tilomo- and 

V ... n it j: i j s a: - jt. - — 


change to XCH(T*\OE0^-,^ , — * — 

and benioic aldel^de ^e PhCH(Oqi,H,), 
|ti>n ging to PhCH(C, Whioh^is at onon 

eonverte^to the aiihydride^hOH<Qj|^>0 | 

(Baeyer. B. 2K»«86 ; Aaisen, B. l9, 8316).^ 
id. PMalyl cAjoriii^usnally forxpapphthplio 
etheisW&m B, 94, 9600).-47. Iodine and 
9 oUuh giyoJP and trl- iodavdsrivative8«(Me8- 
Sii^r a* Yorinuim, B, 99, 18. 


di-bromo- derivatives.— 8. BzGl forms PhOBiilp 
heating with fhe K salt (Bolommanoff. Z, [9] 

6. 296).— 4. Heated with dilate HCl at 140® it is 
split up intd phenol and H^SO, (Armstrong). 

Salts.— KA'2aq. [235®-240®]. Colourless 
trimetrio prisms, sol. water. — BaA' l^aq. — 
BaA',aq: needles. S. 25 at 100®.— BaA',2ag. 
— PbA',aq: tables, si. sol. water.— The aniline 
salt yiel& phenol and ami|[o-benPhie^sul- 
phenio aoid on distillatiin (Kopp. B. 4, 978). 

Methyl derivative 0,H,(0Me).80j^« 
Formed from the acid. KOH, Mel, and MeOH 
(Kekul6).— EA'aqWneedlse. more roluble than 
its p isomende (Haitingen M. 4, 178|lf Yields % 
ohleride [5^]. • m 

* Ethyl derivative. Forme ^ K salt erys- 
tallising^ plate* ^ nf 

Fhenof m-sulphonic aexi 0 ,H 4 ( 0 H).S 0 aH. 
Bormtd by potash-fusion from benaene m- ^p- * 
disU^honfb ao^ (Barth a. SenHefer, B. 9, 969). 
Needles (oontainingf2aq).a FeCl^ gives ^ violet 
colour. *Yiel£ rdsoroineon fusion with potash. 


Aus (/3)-nap]IUiot4— Ni^'aq.— KA'aq. [200®-910®]. Efflorescent 
needle3.-Kl0,H.SO4aq.-PbA'#aq; tables, y. 


sol. wrfber.— BaA^,4aq.— CuA', tka ; menls 
Ethyl derivative Ool 

by the action of KCH and Btl on the acid (Be* 
lisle *a. Lagai, B. 28. 8898). P^ueeoent 
needles. Yields a chloride ff^anA an an^Ue 
[181®]i and is ^duoed*by anii4urt and . dildte 
HjSO, to C,H 4 (OBt>fi#[ (2d9<=*).-Salt«: XA'aq 
BaA',4aq:needlesi(from waier).^^‘4]AAViaq.‘ ^ 







i?)‘ 


4. P(ft. 
OJPOCU 

9^6. 


n«aul 

mIpl^Mddlv«lMdla^iM«ti^ fflfW 

adimiNeMit hy&taa aMdlM (Ls dam, 0. «• 

101, 880). • 8 t 

BiaoitanM^t* BromiiA Aotiiig on a cold 
•olntton tonni mono* and di-bioxno« dociTaUvos 
» and finally tii-teimo-phen<fi» (Le Gann).— 2. 
BoilingnULq glTea* phenol (BenedikUa. Bam/1 
bergw* 4).— 8. ^Potath-fitsion forma a ' 

htttereaoroinrflLiincke, ^.pr. [2]8, 
idveiKp-di-ohloia«henzene andt^X^j 
{Kekdfe.8B. 5, 875 ; 6. 943).-5. 

HrSO^ ^eldquinone (Soiirader, B. 8, 769T.— 
raate*&bl at 160® formajc^henol and H,S04. 

8aUa<r>KA'. [400®]. Six-sided trimetrio 
: aihx » *879:1:1*002.— NaA' 2aq : mono-, 
>olinio prisms (Shadwell, J, 1881, 874).— 
BaA'.Saq. S. 60 at 100®.-BaOASO4 2tfq.— 
Bl>A'-2aq.— CoA'.Okq (Freund, 120. 85).— 
rm^8a4r-OaA',10aq.-AgA'.— AnUine salt. 
Plates. 11*?®®]* Decomposed at 190® into 
pyinuftl and cdnido-benz^e p-sulphonio acid. — 
SXolnidine sa^lt. [o. 19;?®]. 8* 10*7 at 14® 
(Leeco, /. 1874, 747).— p*Toluidine salj, 
JfiW®]. S. 6*2 at 17®. _ 

^ BshmcvI derivativs Q^'S^{OBz),SQfiL 
iQbned tfAn PbOBz and SO, (Engelhardt a. 
Latsohittoff, B. 1868, 76).— EA': long needles 
(from water). -^aAV — BaA^ — PbA',2aq!— 
OnA'.fiaq.— Agd/. 

M$thyl derivative 0^4(0Me).80,H. 
Cfot by methylation.^ The K salt forms needles. 

Ethyl derivative CJB[4^Et).SO,H. 
Fozm^ from Ae acid, KQP, and £tl (Eekal4, 
JET. f86!7, 200)Tmsd also, together witMe o- iso- 
•Ksneride, by salphonatlng phenetole (Lippmann, 
0. B. 6% 4382).— BaA', 4aq : crystals, v. si. 8ol5j 
hM water. — KA'aq : ne^es (from alooholV. ^ 
^ Phenyl ether PhA'. Fowned from phenol 
(2 mols.) and C8SO,H (Engelhardt a. Latschi- 
tud!, Z. 1869, 298). Symp, split rip by water 
into phenol and pnenol snlphonio acid. 

Anhydride 0)^|,S,0,. Formed from the 
■eid and POd, (Sohiff, A. 178, 171). Powder, 
*?. sdL water, t. sL sol. HClAq. Coloured yiolet- 
ndby%^Clr l^ts. gelatin and alkaloids. Tields 
an fiSetyl deririmve CLpa,AcS,0,. . 

Phfnel disulpboiuo acid CA(OH)(Su,H), 
[1:2:4]. Formed by warming phenol with HjSO, 
and 80g, and by ^win& separate ressels of 
phenol difid fumii^ JS^SO, \S.Q. 1*86) to remain 
^ lor six mnths in vapuo, the acid cbsorbi^ the 
Tiqpour %f phenol (Kekuld. Z, 1866, 69oi |ie 
Odno, C. it; Formed also from dlazo- 

bensene salphamDV fuming H,SO| fCriess, A. 
]47i 69; Armstrong a. Preyost, B. ^ 6^). 
Kodhiar groimt of dmmuesoent needles, y. a sbl. 
erater and amhoL HNQ^ yftlds picric acid. 
Potasl-fiisiofi giyes pyrocabsofaia ai^ its sul- 
phonie add: doda-Tosion forms also proto* 

' oateohaia adl(Barth®a. Schmid^ B. 13fl260)! 
FsOI^ ^nm aW ooloar (Btd^, A. 144^299). 


BaA^^tidr mofioolliAoon^^ .u s.W 

« SUhyl ierUfieii^i 
ri*o.A Fimned from aml^ , 

Ud&fh| aiiuo- MMtfiA 4 
V«rf deHjitiMoent needles, tblda a oMoride 
"108®] and an sxddp [288^.—KHA*'aq.**- 
baA**2aq.— BaA''8im : t. sol. water. • 
BthiUff0 derXative ^ 
;O.^.SO,I^ Formed frSin OA(OPh)| 



jJfdf ^erivaihi 
iilWsd » jobboiiatiion 


54at 120^ftiippmann, Z, 1869, 447).— 
Bad"^— PVA." bm: plates, JinoLodtamtei. 
1 dlsalpkonie eeU, AavnsJUm acid 


I wltti 

r at IM* (Ssidfirfer, 


Phei^l disalphon 
is formed by heating ,Jthe i 
KOH (8 pts.) and some wah 
/. nVi? rZietda 8iaq. -BaA'' 4aq.- 

PhA'' 4aq : loeg prisms, y. solf water. 

Phenol trisnlphonie aeld . 

[1:2:4:6]. Formed by .heating phenol 
with iso, (80 pts.) and P,0, Jft pts.) af 18 
(Senhofer, A. 170, IF)). Formed alse Wheat! 
S0,(0 A*0^. with fuming H^SO, at 190® f An- 
naheim, A. 172, 28)f Needles or short prismi 
(containing Slaq). Colour^ red bysFeOlr*” 
8aq. - K^'"4a^- - 

Ba,Mf'»4aq; BcaleB. — Ba^%10aqrplates.— 
Cd^%,7aq.-Pb40AS.O„(OH>4 4Jaq: piystsl. 
line pfwder.— Ag,A'" IJaq : slender needles. 

Referencee.—Axn>0; BadMO-, BgpMO-HiiwA, 
Di-icC^o-, Iodo-iUtbo- PHXMOLengfBomo coins. 

PHENOaBIKONB OiAA* Formed 

from phenol (1 mol.) and qmi)one ^ mols.^or 
by boiling phenol with aqueous OrO^ (Wionel* 
haus, B. 6, 248, 846 ; Nidtzb, A. 216, 184 ; Hesse, 
A. 200, 232; Erhart, Ar. PA. [8^8, 481). Bed 
needles with green Instre, sol. cold water, alcohol, 
ether, and ligroln. Beduced by SO. to hjf<lio> 
qninone. Bromine forms di-bromo-ppenol. 

PHEKOSAFBAHniE v. Safiuiiimz. 

' PHEK08E O^HisO^ Formed by the action 
of aqueous GlOH on benzene in tne dark, the 
resulting 0^01,0, [10®] being extracted with 
ether and heated with yery dilate Na^OOs (OaA 
rius, A. 186, 828).^ Formed also by the electro* 
lysis of toluene mixed with alcohol and dilute 
H^O, (^nard, C. B. 92, 966^ Deliquescent 
amorphous mass, y. sol. water and alcohol, ineoL 
ether. Has a sweet taste. Decomposes abm 
100®. Turned brown by acids pnd alkalis. Pre* 
yente ppn. of enprio sulphate by potash, and 
reduces Fehling*s solution. Does not undergo 
alcoholic fermentation. Beduced by HI to heii^ 
iodide. HNO^yields oxalic acid. oAmmoniaoal 
lead acetatej^ts. O^HjPb ,Oy 

PBWOXx ACETIC Aw) V. Pheml deriva^ 
twe m Gltco£u6 aoip, toI. ii. p*^688, and 

CnCiOBO-PHmiOXYACXTIO Aom. 

PHSKPXTAGETIC-ACBT^O AOXBH^. 0^ 
vxy •methyl derivative of Ocmiiiaio Aom. 

PHBEOZTACETIO-OABEOXTUO ACIB W. 

. OiABOxAHXNOZf AOinO AOm. 

^PHEEOXY BFTtEIO AfiXB 0. A A ii. 


rt^rSfi^andHOlAq at 100*. 8flTiiy| » li f , 
iBMl. water, T. mL atoolioI.—A«V?;drt>te.ai 3 (i- 
taUin. ponte, dMompMteg at 300 .' 

' NibiU CIO^. 

VwmMraom PhO.C^uBr, ateohal, • 

KOy (lk>luiuuto,B.«;«40,te|4« ^ 

b^^^t^ ^XftOni 




XXrAUlfiTAMimifl^ 

Cone. H.SO^ 



PBOPIXt 


™^C<>Mlt>UNDS. • 

^mno-PHBHTt. 
raBHtrVtO AOIB I. pHBin^]f»rBTii-rQ» 

>TOAKfi OMoXXLtO J#ID. 

PUNl^ The mom^ei^ent radicle 



H.O.Yf 1,492,800 (Stohmann, 4 pr. [2] 40, 86) ; 
lj608,700 (Berthelot, Bl. [2] 47. 866 ; A, Oh, [6] 
10, 448). H.O^. 1,494,800 (S.) ; 1,610,100 (B.). 
H!F. - 19,800 (S.) ; -U7.100 (B.). S.V.S. 164-26 
(Sohi£F)^ Oecara in th% ooal-tar oils foiling at 
200®-800® (Bilohner, B, 8, 22 ; •fiohulze, B. 17, 
1203). • 

Fojpnation,--!, By adding eUces of Bodium 
to biamp-benzene amd disttfling after 24 houra 
(Fittig,M.121,861; 132,201; Sohultz^i^Tdf 
201 ; Engelhydt a. Lat^hinofl, Z, [2] ^269).— 
2. From ohloro-benzene and *flodiuiii|amalgam 
> (Church, C. J. 46, 76),— 8. With other hydro- 
oarlttn^Dy pacing benzencavapour through a 
red-hot tub? (Berthelot, Z, 1866, 7(T7), Und 
eformed consequently in many reactions in which 
benzene is pilSduced at a high temperature. — 4. 
By passing benzene aapour mixed with SbOl, or 
SnClf through a red-hot tube (Watson Smith, 
C, J. 30, 3(r ; Aronhe^hi, B, 9, 1898). — 6. A pro- 
^ct of the passage of azobenzene through red- 
Tot tubes (Glaus, B. 8. 37).— 6. By the action 9^ 
red-hot zinc-dust on di-phenvlene-ketone-oxid^. 
7. By heating diphenylene ketone dioarboz|Go 
acid with .lime fBamberger a. Hooker, A. 229, 
155).— 8. From oenzidine by the diazo- reaction 
(Griess, 7f, 1864 [3] 692).— 9. By heating phenol 
with K at 240° and ppg^with water,— 10. By 
subjecting bromo-benzene to an electric current, 
using zinc h>r the positive electrode (Christo- 
manos, 0. 6, 402).— 11. In small quantity in the 
decomposition of Aazobenzene salts by alcohol 
iGriess) and by SnClj (Culman a. Gasiorowski, 
J,pr,l2] 40,97)^ 

Premratim,—!, By slowly passing benzene 
through a red-hot iron tube. By successive 
passage o^the unchanged benzene through the 
tube the yield may be raised*to 97 p.o. of the 


ao|fi B. t, 
^1),— S. A 


preseiilc of t the p^not !• 0|, 

►1048fW.Mw aT Wcdjfli, B. ^ „ 

miztnzo of diphenyl an4othylan6 passed throogh 
ft red-hot to^ yields tozene, styrene, ftnthra- 
cene,gnid phenanihrene (Baibier, A, Ch tW 7, 
OrOjd, in HOAo oitdisM it to benioie 
acid (Oarstanjen, •/..pr. yi] 2: 79).-6. AlOl, 
Tiftlda, on heating, benzene and a pitchy mass 
mq|iel a. CcMts, O. Bu 100, 699)* Biphenyl . 
*16 pif,) heated ^th AlCl, (1 1 ^) ftnd CHt^ 
10 pts.) yields diplienylene-meuiane (flnorenef 
Il8^] and J,OH, (810^-8209) (Adam, 

H W CQCL riv. 

■ [zag"]. 


eiA-O.H,C»OH, [121®].yE 
give 0.%.CA O.& (286°) ana73.^g;AB*i («^ 
807^). {n all these^ases the compounds are ffi« 
derivatives (Adam, A. Oh, [6] 16, 224). • 

Dihydrida 0„H,,. (249°). Got by the 
agstion qf boiling alconolio potash on Ot^nBr,, 
which is formed from 0,2H,4 and Br (Bamberger 
a. Lodtef; B. 21, 843). Oil, volatile with stera, 
sol. ettftr. YieldftOi^Hi^r^. • * * 

STs tra-Ap dr id 0 0,Ja, 4. ^46<^) at7]Amm. 
Got by (educinu mphenyl dissolved in amyl 
alcohol •with souinm (Bamtferger a. Lodteri B. 
20, 8077). Liquid. Yields Oi^Hi^^and 0,tH||Brg 
[184°]. , • 

* Beferenees , — ^Aiono-, Bbomo-^Bbomo-a«x]>o-, 

BbOMO-NITBO-, OhLOBO-, Dl-OBL8BO-DlSaTBO-, 

LDx-iodo-, Nitbo-, and Ozt-, dipubnyl. 

‘ PHENYL-ACETAMIDE ^ Acetyl derivation 
ofJLNiUNB and Amide of Phbntl-j^tio xoxd. 

PHENYL-ACETAMIDINE 0,H.oN. 4.#. 

0aH,.CH2.0(NH).NH~ Formed from the thio- 
amide CHjPh.Cn^H, by the action of ammonia 
and atsnospherio oxygen, •!%£ amflqoCia and 
HgOl, (Bemthsen, B. 9, 1819; 9, 429; A,JM, 
821). Formed also from CH,Phi)tN]^l).OEt 
and ammonia (Luokenbaoh, B. 17, 1428). Gj^-' 
tals, decompesed by heat, v. sol. aloohol, 
and warm water. Absorbs 00, from the air. 
Deoompoted by heating with water and aloohol 
into NH, and CH^h.GONH,. 

Salts.— B'Haaq.— BW?t01,.— B'H.SO*! 
tables, V. sol. water and aloohol.— 

[198°]. Needles (from aloohol). — ^B'HNO,. Mdno- 
olinio crystals (Lessen, A. 266, 16%— B'HOAo. 
[193°]. Stellate groans of ieedles (fritoi aloo« 
hoi).— : prisms. 

Di^aeetyl derivative 
0,H,.CHa.O(NAc]^HAo« [178°]. Four-sided 
tables (from water), si. sol. aloohol^d ether. 

• Phen^ - acetamidM OH 3 .Q{NPh).~~^ 


add^fSlow^ Madually by 60 g. finely-divided 
copper. After sOfeing tor one hour it is finally 
distUled with steam. The yield is e-^grms. Iron 
snd zinc-dust may also bejnsed. Thetempdfatfftn 
tgust not rise above 80°-l0° Oatternpum, B. 

23 1226). * • I 

’ - Iridescent Dftoreous scales (from | 

hoi and e^er. 



l.iFrom^nili^ (8 
i*(2 ptsl^afid PC^2 pts.) mofmann, D. 

62f J29).— 2. From ace^ilifie (2 mqls.) and PC1« 
(1 moL) (Bippmann, B. 7, 644 ; WaU^. BL 8, 
i667]f.— 8. Arom acetonitrile fpid aniliim oydro* 
chloride at 240° (Bemthsen).— 4. By passing 
HOI into heated ''oi^anilide (Wallium, B. 16, 
210). — 6. Bf-prdllnot in ^ej^t^ftraifon of ihio« 
aoetanilidA from aoetftnllidt 4nd F,S^->-6. By 
Sistillatlor of ihloMttanUlde ((mobM^ B. lO^ 
1079). - ^ 



840 


PHMTL-AmAHtlHjNB. 
* 


gas bmbles beg^ w .» YAUAtv^i mHiiHiii 
oooan^ heat being again ^PB^ed when tlli 
Bubsi^s, until no farther Vra^on takes place. 
The ^id partly crystallises ^t, and is partly 


Pr4gxim/^— By luting a mixtur|taf equ^l 
weights of acetanilidc^d aniline hydiobhloride. 

Properties , — Slender needles gt thin prisms, 
b1. sol. uoohol, forming a neutral solutiom nearly 
insol. water, v. sol. ether. Cone. H,S(L foij^s 
amido-benzenep-splphopionoid and aoetio acid. 

Tin and HOI Muoe it to aniline and HOAo. 

Fmning HNO« forms the ins^ble nitr{^*bf a Reactions.-r-l, '^dlds benzoic* Udehyde, 
di-nitro-^eriratiTeOi'^Hj^O^HKOa [162^ (Bie- a formic acid.imd GO^^hen oxidised by &romic 
dermann, B, 7, 540). #0001, at 60^ forms'—*^ ..u,..-. 

0,^,/^,0,01„ whence l^OEt yields 
[91*^] iTTstalllsmg fromethef (L^eh, B. 18, '4427; 

Exc% of 0001, in Oenzeao^elds 
whid^^-ecomposed 


acid mix^feT-O. HNO •yields o»and J>- nitro* 
acids (Pirogoff, Jg. P;«382).~>-8. Eyctrolysis of a 
dilute solution gives benzoic aldehyde and benzoic 
acid and two n%tral subsJ^oestW] aid [U5^ ' 
(Slawik, B. 7, 1051).— 4. yields 


ani&e and p^e^yl cyanate. *'Cyano- ' Ph<5H^.C0.0 CH,Pfi (^18®)?— 6. W&e% a^^ 


19, 2! 

BfOl ^ - 

gen pas^ into an emroal solu^cn forms I nistd-ed to ^ii>.yUls»it api^ars in the urine as 
OiJHftN.O, a white crystalline powder [105®]. | phenyl-aceturiaacid, hnd increases the* amount 
EtI yields oUy CH,.0(KPh).NPhEt, whence Mel f of urea (Salkowski, 12, 653; JET. 12, 222).— 
followed by moist Ag,0 produces 8trangly-a]Jka- 6. Phthalic anhydride and HO Ac foruL bens 
VttA nw nrupKi NPViT?.tMp/r»TT^ L> «'TTni • - • 


line 0H,.0(NPh).NPhEtMe(0H|. -- B'HCl 
tables, m. sol. water.— B'JB,PtCl«.—Aj'HNO,. 

tt-Di-pkenyl-aoetamidinff 0H3.C(Kil).NPh,. 
[68?]« Formed from ^henylamine hydro 


ylidene-phthalide on 
phthalft anhydride 


heating. dTetra-chloro- 
pts.), phepyl-fcetio acid 


(20 pts.), and KaOAo^^pt.) form, in like manner, 
CHPh:C,0,:C3Cl4, meHing above 360°, whence 


W^r, V. sol. alcohol and ether. May be Sub- 
limed. Boiling dilute alcohol •decomposes it 
into aniline and GH,Ph.CONH2. 
Tri-phenyl-aeetamidine 

CA-CH,.0(NPh).NHPh. [108®]. Formed from 
CAOlfrC l(NH,Cl).OEt (1 mol.) and alcoholic 


mols.) 


(Luckenbach, B, 17, 1427). 
Plates (from alcohol).— B',H,PtGl, : plates. 
iyfer€kce, — ^x-sBoiio-ni-rHEMTL-ACETAM- 

iDnwr t> c 

PEEHYL ACETATE v. Acetyl derivative of 
Pbxnol. 

PHEVTL-AOETCELOBArilBE v, Ohloracet^ 
jsmlide iiffee article Aniline. 

PHEJITL-ACETIC^ACIB 0,H,0f t.e. « 
OJI,.C£[,.0<it,K. Alphatolwjic acid. Mol. 
136. [77®]. (26A5# c ‘ 

10884. H.O.p. 9a,8( 

40f l84). H.O.T. 983. 
mann); 59,000 ^von Bechenber^. 

• FoTMlAon^l, Sj ss^ponilcation of •its 
nitrile fOannizzaro, A^96, 246 ; u. B. <2, 966 ; 


chloride and Acetonitrile ^y heating for a week j NaOH forms 0HJPh.d0.G,01»C0,H [176°] (Ga- 
at 150® (Bemthten, A. 192° 25). Afonoclinio : biiel, B. 20, 2869^). Di«3hlOTo-phthfue anhy- 
tablets or t]}iok prisms; a:5:c»l‘142:l:l*222.°i«di^de3^Jorms the corresponding compound 

sol. alcohol, forming an all|fdine solution. — * * — . 

Ofikat lOO^mves di-phenyl-thioacetamide. The 
hydibohloriae is v. e. sol. water. — B',H,PtCl,. — 

BIBU^OS. Oolourless tablets. . 

Di-phenyl-aoOtamidine 

Phenyl-phenyhacetam- 
idine. [o. f28®]. Fomed, with HjS, by hefting 
OaH,.OH,.OS.NH, witn aniline hydrochloride 
03.). Formed also by heating phenyl-aceto- 
niti^ fbeniyit^YSdiiae) mth aniline hydro* 
oUonde at 280® and^y the action of iodine 

tit a mixture of anuino and phenyl-thioacet- ^ , 

amide. Sifiall needles or lamins, v. si. BoLr02.H,,0, [175°] (? tri-phenyl-phlorogluiin), and 


CHPh?C,0,:0BH,01, [210®], whenra alkalis yield 
GisH.nAo, [Il7®].— HIAq and? at 200® form 
OaH„pO, [136®], which crystallises from watea 
in ne^les, and ^ives CaA" 2^, Baf • 2an, and 
.rffejA^^Guye, J. 1884, 468). * 

Salts.— CaA'j 3aq.— OaA', 2aq.— BaA', 8af : 
V. sol. water. — PbA', aq.— AgA' :*small laminn. 

Methyl ether [220°]. S.G. M 1-044. 
Liquid (Badziszewski, Z, [2] 5, 858). 

Ethyl ether EtA'.^ (229® cor.). 

1-086. Converted by heating with sodium i| 

, acetic ether, sodium phenyl-acetate, a semd 


S.G. M 





leduchig inan4flio acid with cone. HIAq and P 


»MhU3«VJU, JJm WV , JJL, JTf V, VV f I. 

Prepafamn.’^ By converting benzyl chloride 
Into the nitrib (benzyl ojanide), igixing 100 gnus, 
d ^ eYanide with ,800 (nns. of a mixture of 
8 vsis. of £^04 and 2 vol8.dq, and heating till 


An oil (?CHPh.CO.CHPh.CO,Et) (Hodgkinson, 
C. J. 87, 481 -, C. J. Proc. 2, 189). . 

AmidO’Cthyl ether CH.j.(NH,).CH,A\ 
Formed from 0.4H4Br.BH.C0.CH^h and hoti 
water (Elfeldt,B.2^3222).— B'C,H,N,0,. [138°]. 

n-Fropyl ether PrA\ (238® oor.). S.G. 
u 1*0142. Made by heating alcolgilio potassium 
phenyl-acetate with PrI for two days. Sodium 
acts on it, forming proftyl acetate, sodium 
phenyl-acetate, a yellow ou O^HmO., (886° At 
50 mm.), and a small quantit|^of solid, OwHjfO,, 
forming white needles (froin petroleum), [170®], 
S.G. ^ 1*039. This solid is also formra by the 
action of sodium on the oil G„H„Q„ as well as 
on the corresponding oil 0„HjgO, formed from 
ethyl p]^yl-acets4e> Tbe|olid forn^ an acetyl 
derivatilS [100®] (Hwdgkinson, 0. J. 815 488). 

Iso’butyl ether (GH,),OH,OH,.A^. (147° 
cor*. Sodmm gives isobutyl acetate ag#,jm oil 
(Hodgkinson, C, J. 87, 486). ^ 

Beneyl ether PhOJ£;A^ (818°) (&); 
S.G. II 1-094. Gotbyheat- 


e 0®ath60mm4^ 

^benzyl ohlond& with alcoholic potassium 
water (Mdller g. Strecker, A. 118,° 64).— 8. By j phen|dacetate for a* week (H.). Heated ^th 

J SiU TTT4 » J T» 'A M P J- I. J ^1 a 1 lA 


•odium it form^ sodium phenyl-acetate, the 



'‘oM^id$ciHjeh.oooi. 

S.O. tp M6S3 (LuofatUs a. Bara% A M> 
Hiasbwg,^. 3(^9963). ^ 



lormed J 


.C0),0. C72-6<>]. i 
the A^mU (A. ». B. 
[168°], 

‘ aKoholio 
^'otiwid also 
Aroolfloride 


trom the ohloriAj aiffthe A« salt (A. a. ff.). 

CH|Ph!dO.NH,. [168®]. |(2I 
nitrile by heating with aRoI 

bv r- PI ’• 9®)- f 0*“^ 

^ilh ni”!® byftoofflonae i zuiU). buict needles. 

NaOn2?^ !n®*‘“ dUnte (10 p.o.). CSj. end glacial aoetit 

'aotinnfw ■®* *?% 1627). and by the J mass with nanft dilute 

nh«n« BulpliMa On aoeto-j Di.phenyl.aceti«%fl: 

phenone fWillgevodt, B.21J534). plktes,v.sol. ^ ^ 

not water. JCorma « j 


Ml 


^tingMth alcohol tbi piodiiet ol the aotlon 
•i ZnEt, on the isomerit nitrile (Fieurikland a* 
Tompkins, Of J. 87, 668). Ooours* In small 
quantil^ in the product of the action of al- 
coiioli#ECy on bei^^yl chloride (Pinner, B, 17, 
2010). Silky needles. * Hardly sol. alcohol, soL 
acetic acid. Forms a gummy 
HQl, possibly aasalt. • 


lHHPh,.CO.;[I. 


%|ii 

Deox^enzilio acid, 1^1. 

by reducing ben^oacid 


ud CigHjjOo fttf. 


crvot^r ,*Forms wittf HgO a compound I ^12. [148°].* Pormi 
cmtaUism^^, needles [208°] .(Beimer, B, 13. ' * * " 

?«)• Vf®*“d*n6b4c give - - — 

• 'fe Jrora benzene 

y^Iding benzylamine on warmii] 

&Tl!nd‘‘l^«w i “‘^i>«“^»“ide7 Needles jfrok witer)? alTsol. 

V- sol* alcohol and ether. Yields 
benzophenone on oxidation, and di*phenyl> 
meithane in distillation with soda*lim6. Bromine 
forms CPljjBr.CO.;H. 



in TT Z - u.av|yo uunu. XIOIAU KiVe. 

(C„Hj.CHjj.CO.NH).jCHMe*[228°]. Chloral gives 

an Q r»Ai 1 — a — ^ 


CILPh.CO.NEta. # [86^]. 
(235 uncJbr.).* Formed #om the chloride and 
diethylamine in ether (Hauakneoht, B. 22, 324). 

Bromo-ethyl-amiae 
CH^lUlO.NH.CJl.Br. [85°]. Plates. 

&-Br%rno>l^ropfL-amme L 

CH.,Ph.CO.NH.CH.,.CHMeBr. [46°]. Ibrmed* 


alcohol) (^ttner,^. 21, 1316)i 
» Ethyl ether EtA'. [68°J. Prisms. 
Amide CHPh.,.CONH„. ri06°1. Got 



^ - * * 4 i * wx.xxuwsJiUiU oniL UUUOI pACBBUre thll 

erted by K^H into (Neure, A. 250, 141). Plabfcs (from alcohol). 

(Rlteldt.B. 24.3224). L. Pe*!: (N,).; [73°] 

Anilide CH..Ph.CO.NHPh. [117°] (Ilof 


(P. a. S.). (183° at 12 mm.). Formed by heat- 

_ - _ u — J ^ i iug CliPhjBr with IT^y, for 18 hours at 

mann, B. 13, 1225). Got, by intramolecular j 165°. and extracting with benzene (Friedel a. 
change, by the action ^f PCI* on the oxim of j Balsohn, Bl, [2] gg, 589) aniby heatinif the 


- ■ .. w — » — — — I L-j 689) an d- b v 

qw^’benzoin (Gunther, A. 252, 71). i acid witlf lead 8ulphooyanide%rf70° (]?^e(Sid a. 

^Di-phenyl-amide CH.^Ph.CO.Nriij ! Immerwahr, B. 23, 284^. Got also, togethiP 
[72°]. S%/iiny needles (from ether) (Hausknecht)'.t with a polymeride [168°], by nitsatiug di- 
Phenyl hy dr azide C,4H,^N.^O. [167°^^ phenyl-ethane and reducing the resulting 
White Hakes (Bulow, A. 236, 196). | C,gH,„N.,0, [148°] with SnOl, and alcoholic HCJl 

Nitrile' CaH5,CHj.CN. Benzyl cyanide. (A. a. B.), and by treating the amide with PCL 
(232° cor.). ||.G. iS 1*016. H.C. 1,023,000. II.F. j in POCI 3 (Ni). White needles (from ligro'in an^ 
of7 nAA /T5..-11.-1..X - T»_4.i. /Tf n s ' cthei’). AlcoboUc NaOEt and benzyl chloride 


, -27,900 (Berthelot a. Petit. C. i?. 108, 1219). 
The chief constituent of the^ils of garden cress 


water and alcohol, and elds mandeHc acid whem 
heated witll dllifte at 160° (Reimjrt B, 14, 



[171®? (F. 


[821®] (p.), 


form CPh.^(Cn.^Ph).CN [126°]. An ethereal 
solution of iodine (1 mol.) gradually addbd to an 
alcoliolic solution of the nitrile (2 mols.) aift 
NuOEt (1 mol.) forms ON.OPha.CliL.ON [ 0 . 

230^]. « _ L 

Tri-; 


{Lepidium sativum) and of nasturtium {Tro- 
paokim majufj (Hofmann, B. 7, 1293). Formed 
by boiling benzyl oUoride with alcoholic KCy 
(^nnizzaro, A. Ch. [3J 45, 468). Preparation . — 

By digesting l^nzyl chloride (1 kilo.), crude 
KCy (l*kilo.), and^ilute alcohol for a week. 

Tribcnzylamme remains in the retort after dis> 
tilling off the benzyl cyanide below 300°. Re- 
actio7t$. — 1.% 8pecimen.(200°-2{[0°) treated with 
ZnEt, the temperature being kept below 130°, 
formed ^\)roduct >^ioh, whin deooii%)sed by 
alcohol, 31 ve cyanbenzine(CjEI,N)nand benzaoin, 

C„II^,n 5, an indifferent body [150°].~2.«e- 
duced^stnc au^ HClAq to C«Hj.CfI,^.CH.j.NHa 
(Bernthsen, B. C8^)*—6. Alcoholic ammonium 
sulphide forms CaH3.CH^CS.NH._. [^°]. — 4. 

[Vater at 250° forms the axiflde; ammomun^ 
acetate acts in like mannir (Bernthsen, A 9, 

429).— 6. Bromine forms Oai%.CHBr.OIr an4 

•ery sparingly soluble OaHa.^Br.CBr/NH) [0. >ppd. %s needles by cone. EOHA^ is decomposed 
200°], whigh is crystalline, is decomposed by hot 1 hg water. Fuming 100° forms 


ri-phenyl-aoetlo aoSl OPh,.COaH. [264°]. 
Formed by the action ol fuming HOlAq and 
HO Ac on the uitiilf^at 20(^ (E. a. 0. Fischer, B. 
11, 1598; A. 194,' 242). Prepared^ heatinu 
CCL.CO.H iJ250 g.), b6nz(aie (840 g.), Md Aio]^ 
(i5u g.). mixing the product witl^v^atA and dis- 
tilling \oth Bteai|p, the r^idue oT aluminium 
triphenyTa»etate is decofhpofcd by NH^Aqand 
^e filgrate ppd. by HOI ; the yield being 6 4^.0. 
(Elltt a. TMle, J. pr [2] 82, 624), In this pre- 
pamtion two l^-preducts [826°] a»d 

(CigHgO),, [75*} csystalluii^ in yellow^ebdles 
Lare tJso formed. MonocUnio prisms (fromaloo- 
%o 1)781. sol. HOAo. Ver^ feeblq^id. TheNHg 
saltgiMos off NH, spontaneouslx. The H sail;. 


wttbDt. x’uiu'. nn xvu AUAAUa 

SO,H»C„H,.OP^,.C#gH,* which yields BaA"aq, 
an amorphous salf*.— Salt ; i||gAft Powder, not 
aflboted by light. • • ^ • 

Nitrile OPh3.CjNf [127*6°J. fPormedlrom 
HgCy, and CPh^ClJat 160° and from KOy\nd 
O^hgBr (Elba, B. 17, 700). Jdonocauio piisnif 



Mi 


jrasinrii^craso 


llgrola or HOAo). Converted & eloohi^o 
potash into a poljmliide [SIO^ oismlliain^in 
eobnrless needles. * ’ ■ a 

BaoMtf^t BnoMo-Aicibo*, 
Bboho-kitbo-i Oblobo-, Iox>o-, and 0 A-PHBimr> 
aomo Aom.. ^ ^9 

BHBirYL.AOSTIO AIl>SHTDB 0^0 is. 

(206^) (BBdzis£ewskj,*B. 9» 
«72);<194») (EtaidJ. • ^5 ’ 

Formation.*^!. By ^Stilling ofldoiinn phenyl- 
aeetpte with oaloium lermate (Oajuilzzaro,ci. 
119j^).~B From e-br otio- (oi ohloroj 3-oxy- 
phA^l^i^ionlb acid GHP]40 H).PHm.GOsH 
by distalino with dilute Na,COa; the lifS^hr^ing 
76 p.o. (Li^. B. 16, Erlenmeyer^ A. 219, 
179).^. By boiling PhjOH(OH).0:^OH (1 pt.)J 
fon an hbnr with H2SO4 (8 pte.vand water 
<12 pts.) (Zinoke, A. 216, 301). Stronger H,SCV. 
^elds Oi«U|, [101®].— 4. From ethyl-benzene by 
suooessive treatment with GrO^OlS and Vater 
(Etard, A. Oh. [6] 22, 248),~6»»y distilling 
phenyl-clyoidic acid vrith dilute H^O. (Erlen- 
qpeyer,B.i^804). • 

. PropsrtAu.— Oil. Barms a crystalline com- 
pound with NaiESOr « «c 

Beoctiofie.— 1. With aeetoaeetic ether ac<[ 
N£L it yieMs benzyl-di-methyl-pyridine di-carb- 
n^uo dihydride 04H^(lL5,H;)Me2(CQaEt), 
LB3:6:2ijfll6®] (Jeaurenaud, B. 21, 1784).— 2. 
HOy forms C]^h.OH(OH).CN [68®], S. 1 at 
15®, oiystallialag in stellate groups of oolouAess 
needles, v. solf^aloohoL— 3. HNO, (S.G. 1*49) at 
—12® give 0- and n- nitro-benzoio aidehyAo. 

Phenyl-hydr%Mide CH^h.CHrN^BPh. 
[68®]. Prisms, v. sol. alcohol. Converted into 
^envl-indol^ by heating with ZnCL at 180® 
(Fiaonera. Scnftiitt, B. 21, 1072). * 

^‘Ethyl derJvaiive C,H,.GH:CH.OEt. 
(217®).* 43.G. S *981. Formed from w-chlor^ 
styrene and alcoholio potash (Erlenmeyer, 

14, 1868). Oil, easily decomposed by heating 
with water into alcohol and the aldehyde. 

Di-phenyl-aeetie aldehyde • GHPh2.GHO. 
(816®). Formed by heating hydrobenzoin (1 pt.) 
or isohydrobenzoin with (6 pts. of) dilute (20 p.o.) 
H,S04 for 8 hours at 210® (Zincke a. Breuer, 
B. 9, 1769; A. 198, 182; Weise, A. 248, 38). 
0^ viPIboL alcohol and ether. Yields benzo- 
pronone and \XX on oxidation. Forms a crys- 
talline oompounawitihEHSO,. Alcoholic^tash 

5 *elds di-phenyl-carbinol and di-phenyl-methane. 

ascent HQy yi^ C£(ph».GH(OH).CN, upon 
whidheMcoholio hydrogen chloride reacts with 
formalfon of «HPlvGH(OH)Kl(EH,Cl).OEt 
[185®]. Xhp aldehyde api^ars to form condciUM- 
tion products [46i^ana l!^ 4®] on landing. 

Phenyl fllyd?aMide OH£1lrGa*NtHFh. 
^^t stellate ne^es (from hot alcohsi), v^L 
ether {Budel|lh, A. 248, 101).. • # 

0«4m ,OHPh^OH;lfOH?. [120®]. Vfhite 


needles, formed toother *wi& 
[146®] 1 ‘ 


another body 
r the action, of hydioxylamine Jo dilnlil 

B. A. 1780). • * 

OASBOZYUO* /lOIO.vr 
ChjOKisx-natHiii-inBTia lom. • 


PSIBTL.A0ET-1iCI]]|p.A0STATB , * 

B».CHrKNHj.OAc. [129®].® White needles.®! 
if soL mmol, si. sol. cold water. Formed by 
pito/l-aoet-l]i8dp^«^l-«tto Acy6 


JuxnMJin>tak ' 

CJB[|0H«.0(NH).0Ei m 
[0. ejn is formed by passing dry Htft into a 90* 
lutidla 6f nhenyl-aoetonitiUe ih ahsointe alco^ 
(Ldbkerftjlih,^. 17. 1421). Ithe freabas^ a 
oolourlem li||md of aspmatio odonr, 4s6ompo^ 
on distillation intm alcohol and pheqyl-aosto- 
nitriles Jlbp hydrocnlq^ride isresolTS^on fusieil 
into phray^aoet^de and EtGlr 

PHEB^AOXTONIIBILB nv. NUrik ol 

PHEMTL-AOBTie ACID. ^ * 

PHjaiYL ACETON1X. 8nfiMIIB» 0^, J3<5 
U PhffOH,.CO.CH» [OJf^. (144® tt 16 mm*). 
Fo|pned from ohloro-aoetone and NaSPB (Dblisle, 
B. 22, 308f.’*^Bar^ tables (from ether), turned 
dark violet Ay hot H1SO4. ■^Yields % phenyU 
hydrazide [88®]. • 

The oorresponding snlphoae Ph.SGt.CH|Ao 
r68®y 8 formed from ^oro-aoe«^e and s'&diuBS 
benzene sulphinateAB. Otto, B^19,4642). 

PHSNYX-ACETOPHENOHS 
,[l:3]C4H4.C,H4.CO.eH.. [121®]. (0. 826®). 

Formed from diphenyl, Ao(E, and Aip. (Adam, 
1^. Gh. [6] 16, 266). PAsms, reduoesl bV sodinm 
azm^gam to the carbinol [86®]. 

Bl-PHEICYL-AQETOXIM (lo-oalled) o. Oteim 
of Bbnzophbnonb. 

, PHEETL-ACETFSIO ACID 
iCHJ»h.CO.NH^H^CO,H .[442^. B. *16 at 12®. 

' Ocoors in horses* urine, and is also found in 
urine after a dose of phenyl-aoetio abid Aal- 
kowski, B. 17, 8010; B^7, 16l2). Formed by the 
action of the chloride or anhydride of phenyl- 
acetic acid on glycocoU (Hotter, 20, 81 ; /. pr, 

[2] 88, 98). Small tnmetrio crystals (from alco- 
hol); *890: 1:2*374. V. si. soL eth< v. 
sol. hot water and alcohol— GaA', 2 m. B. 8*16 
at 11-2®.— CuA', aq. — PbA', aq ; pri8&.— ZnA'g: 
plates, y. sol. hot water. — AgA' : amorphous. 
Methyl ether Uek\ [86<n< Needles. 
Ethyl ether EtA'. [79°]. ^Prisms. 

. Propyl ether VxM. [31®].^ Plates. | 
Amtde CEyEih.COJiH.CH,.CONHy [174^. 
Pearly hexagonal plates, v. sol hot water. Wiu 
HgO it yields Hg(C,4H„N,0,)r* • 

PHENYL-ACETYl-^EXOHE 0„H„0, 4 a 
G aH4.CH,GO.CH3.CO.GHa. Bemyl - met^l • 
methylene-di-ketone. (266®~269® at 748 mm-)- 
Has weak acid properties^ * • 

Formation. --Phenyl-acetyl-aoetoMeMcttuHr, 
formed by the action of phenyl-acetyl diloiids 
upon sodio-aceto- acetic ether, 4a boiled with 
water for 6 Ifbuzs. 

P|i^ties.-«Golonrlesa oil Sol alcohol, 
ether, bensene, Ifbt water, strong aAds, and 
kite alkalis, sl. sol cold water. Wiith phenyl* 
hydrazioB it condenses to tdienyl-braAfi-mathyl* 
pyrazole. • * 

Salts.— A'Ag; whitrpp.— A'Na* : crystal- 
Bne sdlid (Fischer a. Billow, B. 18, 2186). 

^ PHEHYl-AOVYlEKE OA As. OJBL.OldH. 
Aietenyl-befiiene. (141*6° oor.). 

#i.-l-l&2 (Bim, A. 986, 18). 8.V. 196^,. . ^ 
FormaHon^^l. By^tilluigphinyl-propJcIto 
add with dry Ba(Ofo, (Wegcr, ZIkH, 7^^ 

l^th aloohoHo potash 
IM, 166; BdOAiluum,^ 



S?^°“»»olnttoii jSrma. ydfow 


locil. Its 


»*•« nivuivuiacai j 

toln«7« w *w etnereal 

tftltts ponder, which 

Into »h£M*“;'fl“^ “ »«o«erted by water 


j , w. «W, *v«/. 

W '^ai ’' watA*, yields acetophenone 

64).— 6. Boiling 
Btai ^ Mnc-dusi reduce it to styrene»(Aron- 
Btein a. HhUefliann. B. 29| 1181). 

Di-phenyl-acetylene 0„H„ i.e. CPhiCPh. 

^0"”®?. by. boiling 


97\ w ^“Wauori, .a. 140, C4Y ; JlUlg, 168, 

i 4 j. i^ormedano by the action ef sodiujn-amal- 
wm on an alcoholic solution of CPhClIcPhCL 
ILiebermgmn a. Homeyer, B. 12 , 1974). -Large 
orystaBi (from etMbr). May be aistilled. BTielde 
^ph^yl-ethylene (stilbene) when heated with 
mAq tod P gt 180° (Barbier, J, 1876, 866 ). 
Yields benzoic acid on oxidation. Cone. HjS 04 
gives a green colour, 8 nd on wanning to 60°, 
diluting witla water a|^ distilling with steam, 
BjMiiyl benzyl ketone (deoxybenzoin) [ 66 °] is 
pffiduced (B 6 hal, Bl. [ 2 ] 49, 837). 

Chlorides v, Di-chlobo-di- phenyl-ethyl* < 

SEE and TETBA-CnLOUO-OI-PHENYL<ETnANB. 4 

Dibromide v. Di-bbomo-di-phenyl-ethy^ 

■EE. 

Oi-phenja-di-aoetylene i.e. 
ICPh:O.C:OPh. [97°] (Q.) ; r88°;i (H.). Formed 
by shaking the cuprous expound of phenyl- 
acetylene with alcoholic NH, and air, or, better, 
witb alkaline^ K^eCy« (Glaser, A, 164, 169 ; 
Baeyer a. Landsber^ B. 15, 57). Long needles 
(tlKim dilute alcohol), v. sol. etner. Hot H,S 04 ' 
carbonises it. .In ethereal solution Br forms 
0 , 4 H„Bt 4 [178°] an* 0 ,^Br. [149°-168°] (HoUe- 
mann, B. 20, 3081). 

Picric acid compound 
[108°]. Teibw crystal^ (from ijcohol). 

Beferences^—AjsxDO; Iodo-, and Kitbo- 

phemyl-a^tylene. • ^ • 4L 

TBI-ra£NTL-AOETT£tHB.TBlAXIKS 
0*H,|N:t.c. NA(OA)Ph.. [190°]. Foiled 
from^Betylene^trabromide, aniliift, and aloo- 
1 190 ioie\ 


DZ - PHSlrxL - AGETTlISirS • - THIQT. or.' 
• JJBIA OS<gg;^J-jH>OSr Formed^ tro* 

beaiil ai^ thio-nrea at 146^(An8ohtitB a. Gel * 
Aensaa &4 A. 261, 184| Crystals, Aoeompoaing 

•*' M^nnEMbniisei^ .. 


Wi A»g«ii. STh. mi 
•F. 19 , 6 W). Crystals, h<A deoomposed at 816 ® t 
V* and ether. Bednoes ammo- 

niacal AgK 0 ». 

•^^••acetyf dirivative 

•AOSTTL-Sveenno AOZO V 


AOTTYa.-]WBNYZMUOoiEio ACID. The mqno-ethyU 
ether otfhis acid yiei^ on treatment thth aloo- 
holio NH, a compound C,^, [264«], which 

on^ppniaoatioh, a oomf^und 0,A|KO. 

iij smal^needlps (^tner! 

^"raairn;.A(ai]»K , 

OA<:^b^O^,.N(181»]. (0, 401'^ VJ). 

129-7 [H-1]. • • 

PormafM>».—(BernthBen, B. 16, 8011: 16, 
1869; 19#425; 20, 1662; A. 192, 19; 224, 19.) 


8 . By heating benzcqptriie with*Aiphenylamuie 
hydrochlo^e at ^0^—4. By heating di-phenyl- 
^benzamioine hyoroohloride to 260°, — 5. In 
small quantity by heating di-phenyhamine with 
oi^amic aoid» and ZnCl~ — 6 . By diazotisiift 
chrysaniline (di-amido-phenyl-acfttine) 
boiling the product with alcohol tFisoher a. 
Hdrner, B. 17, 206 ; A. 226, m). 

Preparation.— By heating^^ic acid (60 g.) 
dipljpnylamine (70 g.) and ZnCL (16a.g.) at 260® 
for 10 hoars. The yield #f crude btoe (80g.)ta 
good. 

PrqpcrtiM. — Cqjpnrless thin prisms tfrom 
alcohol),# thick ytoowish pEfUns (cOhtsening 
C 4 H 4 ) or tables (from beoeene). V. sol. benzm^ , 
m. sol. ether, si. sol. alcohol, insol. ^a^r. Souh 
tions of its salts exhibit green flaorescence. Not 
affected by boi^ng dilute HNO„ by fuming H91 
at 260°, by AcCl, by Ao,0 at 190°, by B^O at 
160°, by pqjtash-fusion, by heating with 1^0^ 

(3 Yols.) diluted with water (1 voL), or by d&tU- 
lation with soda-lime. 

Beactions.—!. CrO^in HOAo give^benzoio 
add and CO^ — 2 . On oxidation with EMnOgit 
gives phenyl-quinoline carboxylio ||oid. On 
the other hand, its alkvl-halogen aaoition pro- 
ducts give rise to phtoyl-amido-benzoio add 
CgH 4 (NHPlBC 02 H on oxidation with KMn 04 
(Claus a. Nioolaysen, B. 18, 2706).— 8. Yields 
on nitration with nySOg Aid fumij^HN 0 | di- 
nitro-phen^^-aoridine CjJQn(NOJ 4 l^ whiob Is 
|ol.* aqueous or alcoholic HCl but d. sol. al- 
cohol, and triAutro-phenvl-dbiMine, whioh 
orystallilqs from ^luena tof alcohol in minute 
vello^ ne^M, hardly sol. alcoholic HCl, imd 
fcnverted^by hot Snd, into g red dye (ftri- * 
ammo-phenyl-pcri^e), whioh Iftcomes oologr- 
less on furthqr«reduotion. ^ • e 

Sa lts.— Partially droomposed by water.— 
B'HQl : Gramme needles •or ^ms, iL fd. cold 
water,^l. alcohol. Its solutldh exhibiif dark- 
greem fluoresoenoe.- BHCl 8 a# red ecyitals.— • 
g- B',H,PtCl.. — Nitrate. [188°}. YsUoir 
needles, si. soL ^0,iA-Snlphata; ydloerlsh- 
red hrimetriif crystals, ▼. ScL M fatar.— Pi- 
•laU: Hj^-llte “ 


MCltltC. 



8M 


U$th^Q.ehtorid4 B^eOl : « 




aeoompoBesbflow 70^ 




tol. yellow needles. 

mt]^lo-ioiii* WV.a, SUok ifenodmio 


B'Mel^Or 


soluble 
.../ 70^ 

SparinSly 


• — /Ir V , .T ■»*«» wnoGiinio 

ether. &i,4rted 


— V owior. i^Dvenea 

KOHAq, bj HH^, or by moist Ag,0, into 
]» which is sls^ got by ozMising 


fi'MeOH riL 

• Jtody to whlbh*it is r# 
duocdby tinendH01A<». •> 

Form^ by reducing rtienyl-soridim^hj^io. 
e®ond^ Iqaeoos idlaWon with sino-duat or 
by addi^^om amalgilfh to an alolhoUo sola- 
ColburleBs needles, With nd basic pro- 


tie® uvovuQo, wifeu uo oasio pro* 

pertm ; Ml. alcohol and ether. Alcoholic AgNO» 
Mid^ it to phenyl-acridine, a c^ge which 
18 slowly effected* even by air. if yieli an 
acet^ derivative O..H„AoN [128®5S^d is con* 
verted b^^I at 140“ into 0,^,.l^pN [104“], 
wfrenoe HCf gnd NaNO, produce tWmethylo. 
nyorozide o^henvl-acritlne (o. siiwa), 

Di-tulph<^%e aeidP heating 

iHAOi (1® «•) tor 12 hours at 160“. Its dilute 
gr^ fluorescence. The«8alt 
pitH||N(S>D,Na), is insol. absolute alcohol, and 
m ve^ dUute solutions exhibits blue fluorescence, 
rhe Ba taiJd^eftraroas salts are nearly insol. Aq. 

A mD o* and Ozt-phsntl- 
iCBiDD nejl • 

PHEHTL-AOBIDTirs OABBOXTLIO ACID 

-dcndpZ-ftenxoic 
Formed fly Wtlng phthalic* anhydride 
go g.) ^h diphen^amine (45 g.) and ZnCL 
hours at 190“ (Bemthsen aT 
17. 1610; A. 224, 46). Fello^ 
srysUUine powder, sol. acids dhd alkalis, insol. 
v^r, sL sol. boiling alcohol. Its solutions in 
Ulnte acids have a green fluoresceflee, in alkalis 
1 blue fluorescence. Split up by heat into CO- 
and p^nyl-acridine. Yields a hydride [160“-! 

Salts.— NaA'aq: colourless pearly plates 


Hi 


needles^ v. sol. aloA^^snd wai^. 

^ *l®oholio soIuUm iCrk-Tiolei Oives 
^|||bd e [ 132^ cry stallis ing in needles* 

ALDBHYDO-PBDPW HXfOn 

*9^ *rid»N.OBriii 

PTlU SIHa. • • ^ ^ 

0». 


Thai 




or 

cryi 


[168“j: 'bellow 
not dilate HCl), si. sol. hot water. 


^ ««• waher. 

An isomffie add 0A<§^*^>O*H,.COA 

^7 dkidation of phenyl- 
methvl-^^e with chromic acid mixture, is 
lb SOL d^hol.and lives sparinglj^lubleaBaA'. 
[Bonna, A^2fl9, 62). V ^ 

PHBVft.AMlH.|p Acb V. CiNgAKZO lo 
ind Atbopio acid: • • 

• Oi-phM]rl.^U« mU .. PMNnrItowiMo 

oin. • • e ^ 

ym ni^AtATO VAmno-PHAm. 

^^■mano tea ^ eait PHatiUioocNPBorioMio 

.^^jracnn.AZOlftTDl *. 1PBBnrif*c«xM^ 

nt. *^*HTO0-BS»m KtlOBA 

fp0»J. Foraitd bom 

/Mudhjiormie ethw, dhd V«0£t ih rthor 
^^▼T*<»»>»»,.B.Sa,8379). Tallo^. 
gjyi. *601. Utm o 4grk -Tiol*t oofonr. 

m noon 

^0. (119^ FtRMd bom 


(Stojento,/j>r. [S] 8i, MoodlM, 
T. s^alluIuuidoonAiaClAq^. 

nenyt tthtr NHPt.OqjlH.OO,Ph. 
bom phenol uid oyanie Mid vopons 
(Tuttle, / 1867. 46^. Oryetit, (bom oteJSSh 
|•^n8ol. cold water. Decomposes at 160® into 
phenol and cyanmio acUi. • •• 

NHPh.OO.lfB.OO,0,H,. 
[IflS*]. Formed by heating phenyl oyanate with 

I S#SSr^“'SSSCX£33* 

I 4 -Phsnyl.silophaaic add 
pHA.CO.NPh.CO^ • • 

' ether MeA'. [281«]. • • 

Ethyl ethtr EtA'. (98<S. Formed bom 
^p^nyl di-isMyanatj PhJ»,C,0, and aleohol 
(Hofmann, B. 4, 248), and by the action of HgO 
NH, Ai NHPlft!8.NPh.COJlt 
Needles, sL sol. 

Yields (C,.H„NjO,).8HgO[129<>], crystallis^in 
pnsms (from alcohol). ^ t ® 

Isoamyl ether Oja„AL [68®]. 

i^e/erence. — Dx-BBOMo-Di-PBxirrL- AUiOFBAVio 

ACID. 

„ AUTl-BEirm BBTOn a 

O.H CO.CHPh.OJi.. (887»). Formed from dl 
oxybenaiin, NaOEt, and aUyl iodide (Budde- 
berft B. 23, 2067). Oil, T. sol. aleohoL ' 
PHEmrX-^TL-CTAirAlirDE c,Aaf.u 
CjH,N:C:N 0,H,. Car6oaHyl0bsny{(m^. fl<Ss*J. 
^med bom phenyl-ally l•thio■nrea and PbfOH). 

ifnnio’iJ^’ ®'!}2 (<teni dilate 

* »®orphooa— -B'y^CL. 

P^Yl-ALLtLKHB O.H..O!C.<^ (1^1. 
Formed by the action of alcoholianotash on the 
bromo-propenyl-beDsene, which isMt by boiling 
withjwater (Ktacr, 

276).^ellowigh Ijquid, with unpleaMt odour, 
^el^ a liquid dibromidc (c. 268®) and a^^id 
tdtrabroimde [76®]. Aqueous HgCL white 
(£A)8H8«C1,0|, erhioh Cheating # 
with BC ljcldi pbeqyl ketono. 
f^PHraTLj^A-lBmbBAZ^ 

(198® at 184 mtHeK Fbrmefl 
by jeduoi^ the nftrosaimne derived fjrom allyl* 
anillM (MioMlis a. Olaessen, B* 29, 2288)* 
also from allyl4bromide and phanyl*hydiasifli 
Oil, V. soL dilute HCL Beducas Jfi ‘ 
lAlon on wAminge OzMisedbi ami 
*«<«»;• 0,H^eN:5l»|ph:t 


‘6#t 





PHEnn,,pUU6A0ETI0 AOID.* 


..i« I Ifi. 
<M(lOlll 
imilier a. 

1. lUIate 


m 


iX* Prep»r»d®bj boO- 

w anmfle (45 g.) diswX^ in a little ether 
ipiith ohloro-ao|trc acid (S#g.) and water (1500 

A»e.l lOP -nulf a.in ttnnw .ixi. 


iuu'^ at 27 film.). 

m. 

£>*sr'£rjte*2;r>’.i 


H^O . * Wue solation ti 

PHENYL » A LL YL - THI0flElfIflAii.nir7TTiw 

Whnh4nho.h!T“^^ 

fhenyl.hi^zine«uid aUyl thiooarbimide dis- 
MlTed^n’Banzen* (A. B. Dixdh, 0. J. 6X 268; 
^enanus. B. H 268), SUvaiy needlea’ipeA! 
wfiter,^. sol. alcohol and ether. Givee a »»%■ 
hojjany colour Oith FeCl,. 

JDi-phenjl-allyl.thiefemioarbaiide 
OAN{OA)iIH.CS.NHPh. [108^. Formed 
phenyl-allyl-hyditfine and phenyl-thio. 
^imide (Michaelis a. Glaessen, B, 22, 2287). 
Needles hot alcohol). ^ 

NHPh.CS.NHG^,. PhenyUthioHnamine* [98°t. 
8. (alcohol) 70 at 16°. Formed by the action of 
aniline on ^ of mustard (Zinin, A. 84, 348) 
rand of all^mine on phenyl ihiocarbimide 
(Weith, B, 8, 1529). Mono#inic ctystals, insol. 
water. Gyanogen passed into its alcoholic solu- 
tion* forms Gj^ijNiS, which crystallises from 
alcohol in stellate |prms, and is converted by 

dilate H,80, tote [len. 

whence* aloofiolig silver nitrate forms 


CO<Nlc^:m P<»8^. 


acid n 


aiaa aa ywi 

though tma 
andsomerie* 
alooholie 


»nu Which 1 

<pW.CO^p|,. 6 Hr 06 ;H, tha 
i te an 

~~~~ formed bja the action of »*c onoiie 

B. 2J, 1^09; Abeniffs, f.pr, [2] 4b, 482).% 

®*y®*®*» m.*apljkrater, 
iift»^tier. By fusbon^with potaslLlit 960° it 
yields a mass whiol:^orm8 indigcTon oxidafton 
^ 5 Lederer.^/nr. [9] 
42, 388 ; Biedermann a. Lepetit, B.^8, 83f0). 

Sal t.— GaA', 2 aq. Needles (from dilute aico* 
al?i h '*'**®** ftJcohol. On dis- 

tillation \Wth calcium fomaate it yields indole 
(MauthnC^5. Suida, M. 10. 261). 

ether%Uek\ [48°^ Formed be 
heating aniline with methyl ghloro - acetate 
(Meyer, B, 8, 1167) add by the adtlon of ani^e 
« y* diazo-Hcetate (Gurflus, /.or. [2] 88, 

[OABBi*2I0Bf(from®f^‘hSf“ 

Formed from I •Ethyl et%tr Eik\ [69°]. FoDnediniuS 
manner. Golourless plates (from Mer). • 

• Formyl derivativo 
NPh(GHO).GH,.GO,H. [124l5*Jwmed by 
saponification of its ether (290*5l56°), which is 
the product of the actio^f ohloro-Ncetic ether 
on sodium formanilide iJPaal a. Otten, B. 28, 
^^593), Needles, y^sol. ether and hot water. 
Yields G^,NO,Naft hygrosco^ mas^ ^ 
Actiyl derivaiii^ 1?PhAo.GH..Gb;,H. 
[191°]. Formed from phenyl-amido acetic afciitf,* 
Ac^, and benzene (B.). Formed dl45 by heat- 
ing aniline with chloro-aoetio acid and MaO>c 
at 110°-160° (fiausddrfer, B. 99, 1797), and by 
the action of bOUing alcoholic potash on its 
ether (d00°t, which is got from somum acetanil- 
ide and chloro-aoetio ether (P. a. 0.). Pearly 


plates (from water) or needles (fronw HOAo- 

_i 1 I j ■L._i ^ .« .. 


-jjG’HLj.CO “ resolved by 

baryta-wat€#into oxalic acid and phenyl-allyl- 
urea (Maly. Z. [2] 6, 26-8). * 

PHWL-AILYl-THlO.ftSA ^ OASB- 
OXYLK^AOED o. ALLTL-lHio-uiuicn>o-BiMzozo 
scm. • 

pffirYL-AUYL-VBBA NHFh%IO.NHG,H.. 

[97°]. Formed as^ipsribed under phenyl-allyl- 
thio-urea. Shining^^te ne^es. ^ , 

PEX]rYL.A]IENYI.AXl]n]rX ieJ 

Cb^e,.G(NBy(NPh_). The^lateB»H,C,0/199^ 

ii formed bv het^ the oorr^n^ Vale^ , «rn^«u^^ 

mto eniUne hydraohlond. et 170W Teulw needles (Sohreb^ B. 
(Fteolid t Lease, B. 24, 216S). U . ' *-• 

rHiinn.ija]>oJomo Aoioo^q.i«. 


Jigroln), V. sol. alcohol and hot water, raids the 
sidts NaA', BaA'gSaq, and OuAV ^ 

Ohloro - acotyl derivative ^ 
CatGl.GO.NPh.GH,.GO^. [188°]. Formetfrom 
phenyl -amido- acetic add and ohloro -acetyl 
chloride (Abenius, /. ®r. [9] 40, 499, 499). 
Plates or prisms,^. B 0 I 41 alcohol. On boiling 
with aqueous sodium carbonate* it yiel^ 
OBS|(OH).(50.NPh.OH^G<f»H ri28°l whicS 
firystallises in platgs, forms the s^ttfwtOaqand 

BaA'„ttmeiiJ;ydftdePMJ^g^^>0 [161^, 
|«nd the smide OH,(OH).O^Ph.OELOQMH.. 

Bromo-ieetfl derivative. Plates, No- 
oomTOshig af l58^ (Hatsdfirfer, B. 99, 1808). 

Seneoyl derivative <l]^(KPhBa).COaB* 
[68°j. Ambrphons pp. (BebaNm- 

NHroeamine NFh(NO).CfflLCi<)sBe°[105®L 
, - J5w needles (Schrebd, BL^, U89)» v. soL 
I Varm water. * 

Anhydride * O^KO. 
luting the acid at 150° (Vj'w 
N eedles (fro]^coh61)?inaoUwab 
Amide I 

by heating moi^aoatainide 


8^ dot by 

iJe 10,190^ 



B. 8,1154). 

FomiAd hy bmlibg ohloto 


188<^IBil<Aio& B.8i,ia0^ # tf«m I ^74) 

). monU ijjhlM (fa ga ni *«V % \ ^irlAh 


"* |Un rt IMP ibltt «i^k tai 


or 

ilm ft.V6M)dii, 
B. 1868, 74; Mera;, B. 8, li6i ; Haa8d6ifer, B. 
98,1796). Formed ilso by baatii^ aniline fiUi 
jdoobol and the obmponnd cd gheoxid %th 
KaHSOipinBb^, B.21J110). NSdUiaferom 
alcohol), il. aoi. ^d watcd. 

p ^oluih OH,(lirflPh).Gp.NHOAM«^ 

[165*^ FonnM ^ heating aniline 4ri^ foeed 
NaOAKanH aai(n,OObiRoSue *4 
(Bia^off, B. 88, 2000; Meyer, B. 

OH,(NHPh)^N. Formed from 
ehloro-aoemijitrile and amune in ethir at 90^ 
(EngUr, B. 6, 1004). Thick oil, forming a 
crystalline hydrochloride, decomposed by water. 

Bs/armCS. BBOKO>PHBNYL-AMI| 0 *AO»nO 
Aom. • * 

l8omeride.---A]aDO<rBiMiL*AGiETio liSkD. 

* Bi-phml^l-dl-amido-aeelJb acid (f£[, 4 N.O. 
U.OH(NHP^l|.GO^. Formed as a yellow 
crystalline powder by a^ng a^ne to an 
‘ rlyoxylic acir 


agneons solntion « glyoxylio dcid (BOtlinger, B. 

11, 1659). Blpcomposed by hot water. PfflUlYL AXIBO’BBNZTL XBTOn 


• •.PHE]rYl..AMn>0.AC£T0P9E]r0irE 
a^ON dg, OA.CIO.OHyNHPh. Ae4l<h 
dhsnane^afmtde* [93^. Prepared by the action 
of aniline on «-)yomo<acetophenone (MOhlata 

B. 14, Prisms or fine needles. 

Sol. aKeoh^, etner, chloroform, benzene, /nd 

On Doiling witl%aniline it gives phenyl* 
indole. Nitrons acid forms a nitrosamine 

C. Hj[X).CHrNPh(NO) [78°^B'H01; prisms, 

deocspoped by water. — ^B'Hcr. • 

^ Acetul dsripaUme 0,jH,jNO,. [127®]. 
^^B$ntQ^d€rivative, [145®]. Prisms. 
PHSHnl.Mn>O.ACRIl)IKE « 

beating di*phenyl*fn-phenylene*dia^ine (5 g.) 
with ZnCL (10 g.) and formic acid (5 g. of 90 
p.c.) lor 5 hoors at 250'’ (Besthom a. Cortman, 
B. 24, 9^2). Flat brownish-red needles, m. sol. 
ateohol, sL sol. ether* 

Pmm.AMI])0-A0Bn)TL.BEHZ0IC A0n> 

n e— g.CH:g.NHPh , , 

^•°^(pAOO,H).O.te:OH • 

300®1. Formed 1^ heating di*phenyl*m-phenyl- 
ene*diamine (5g.) withphthaiio anhydride (10 
. g.) at 9IS0®iBesthom%. Oorftian, B. 84, 2047). 
Small lednmtals, soL HOAo. « 

PHSlfZ..ABaU)ol0BmO AOID # ^ 
CH(NHPh):SBSCiq^ [194®]l Fonned from thd 
prodoct of the aolM «f anIUtae on ^9>bromo* 
sncdnic acid by boiling with potibh ^iasert, 
*B. BO, 6105). Insol. water, t. sol. ^oonol.-^ 
K|A' 94 aa : sOky plates. a 

M Unjl $ i)mt EfM'. 

PH]amuA]inM.AEobalR^^ 4. Bmu- 
ylandine* • ^ / 

]a.PttBTtaAEQa)O.BEEZA]II&IBE 
9, U 0«2)|^£g.C(NPn).NHPh. tkyrbo- 
* fne, [198^. Prepared by heating 
I add wiA aniline and PCL lor 

WM> J J-T S 


tiialieiUB M HP* i&d reducing thPprodnot with 
MiiidHa^d Formed ahM 

ly iliti<m ET Cei„ of (%« anAof OOlrSO,a 

OE iMN ffCo^nn, 984; Solas a, 
f 178| Kiel^ §, Walder. B. H, 



add. m 

l989T^B'JBjR5r 

^ BXAXnKaEESEBIfi # 


TEX.PHBETUtBtAMnK>-BEimiiB 
OA(NHPhU ri98®]f Hade byheatingldaoro* 
glomn tfithMhmne at ilO® (i|i»nmig B. 91, 
1984). Nb^es (frqp) alcohol).— B'HOl yellow 
powder, melting^below 100®, delemposed by 
warm water.^‘,EE,H01«. [o. 9IQ3» - 

Tri-ametyld$riva0vm (179^ eNeedlea. 
f>i-bsnMoyl dsdivaUvs^ tabov^jBOQf]* 

, PaENY]^b;m0.BE190I0ACIB 
Q,H,(NBPh)OQ^ [929® nniKvr*]. Formed Iw 
|»oxidation of the mpt^]o>iodide ol.^dieayl- 
acridine with MMnO. (dans a. Nioolayiea, B. 
18, 2709). Smdl col^less needles. T.ejeL 
ether sEn ehloroformJnsoL watea , 

Salts.— AfiladaqTeasilT-eolaole odoorleM 
plates. — A^,Ba 6aq : • small spaiingly*solahle 
colourless plates.— A'Ag* : tery spauim-soln* 
ble white curdy pp^ ^ w . • 


OAd>-OH(N^.OA- [60Mtf^. ;onn.dt)r 
rMudi^the mono-oxim of benail with Hd ana 
SnOl, (Braun, B. 22, 55^and*byhei^ng desyl* 
pbth^fcmic acidEwiih HOI (Benmara, B. 98, 
996)., white crystalline mass, beooming brown 
in air.— B'HGL [910®]. White nMfllse.M. 

B'^^Cl,. [198®].-Piorate 
(Jarboxy»b$naoyl d$rivaiiv$ 
OA.OO.OHPh.NH.CO.OjH,.00,H,»(l683. Qok 
by warming desyl-phthamnidewiih NaOnAq.— 
Ag(l|H„KO«: crystalline. 
a Phenyl |^iiaido.beniyl ketone 
^A.CO.CH,OJH.NH^ [96®]. S. •SSlt 100®. 
farmed by rMndng nitro-benzil or nitro-deozy* 
benzoin with tin and HOI (Qolubeff, J. B. 6, 
114 ; 11, 101 ; Bn, 8, 109). ^in needles(froa 
]).-B'HCl Tables (^alcohol). 




dilate aleohol).- 

S. -25 in the oold.--«'APtClr~d'J 
Oxim OA.C(NOH).OH,.OAr 
Crystallises mm alcohol (Ney, Be 
PHSHT WAMIBO-BinETBIO AOXB 
0, AtHO. iA 0H,.CH,.0H(SHPh).00,E. (140^ 
Prepared a-bromo>batyrte add witn 

an ethereal solntion of anilintat 10<F(D«villier^ 
A, Oh, [51 20, 205; Nastvogd, B. 99» 1799. 
Foeblyaoid.-B'HCl.-BtA'. (978®). 

Phi]iyl*B®aiBide.batTrie asid * 
CH,.OH^HPh)!bH,.C^ [198^. formed 
the a^on ox bsf;^ on till nentral4|pmeride 
(7 betting which is Obtained, together Wth tba 
anili^, by boiling B-obloro-botyrio ether with 
aniline (Balbiano, 0, 10, 144j B. Ilf^l9). 
Tufts of needles, sL sol wt^.-BaA', (dried M 
100®). 8<^aiHgTOa.-Bgj0/>,. 

. IniliHa OHibraHPh).^^ilBlk the 
Wydroehloride BVOl [907®] eryitiEiMi In 
I edouMesi plateseiL id. hot water. 

» ® Phtayl*a4mi!de4iobtt«ni8 ftstt 

[ 188 ^. Formed -sayMii* 

iloation of the nitrile Of the e^ jdmdMi, 
Bfl8, 90ti ; Bitdioff, B^,!!®.® 
n ood le s , at iol water. be snulniidt 
MlAyl sIAdrEtAV [80*1. ““ 

by hsi^ anfline T9 mdi.] 






fmn miiup.. 

>a(NHPl»VmwTr rAm^ . - ^ 



Till | 7 "* ^^**»*« ^ 

■"=»»»•- •• Ohi-bo- 


_ H);CH.CCm. 
, 2'^ «/A«r MeA^ 



.-led f^m 
[Knorr, A 


iP*^ ^nsma. 

&A “‘.Ta 




J 0(CH,)_o^NPh. fieo”]. Pc»neS» 

^RYL-AlftDO-OEESOE f 


Golden ^al 

NHI>h.(!|H,Me.OH [1:3:61. r79<^T‘'" 

pos^^by#™- 

Iiomsride; Oir-BENzYL-AuiutN*. 

PHEHYI-AKIDO-CBOTOMICACID Mtth«l 
|«Er OH..O(NHPh):CH.CO^e. "l™: Po^ri 

AiUne with methyl aoitoaoe^ate 
(Conrad 8. Limpaoh, B. 21# 1966). Prisms 
(from MeOH) Yields (Py. W)-o*y.metoYl! 
qomoAine whendieated to 240o ' ^ 

Tiit.lnnJ TT VT/N • 


, •« 

f*^^*-N<g8>0.i.- [IMT. 

Fonned bj 

Jr^iSr^^A (Sbntaiiiag ?§. 

5^ste“«ss2Sr 

dantoln ‘wUh KCIO* aid 

Aqueous oyanamide at 110° foaft^S«:^tou?o‘ 

pi>s«-'>s&S,Sia“ m-j 

re9°T anhy4fide 0.r 


l*“‘“ I! «w»iw5i (T3J” 

niriSS* ciystals. 

A ® ■ ^^HYL-AMIDO-AOE^ 

AOIl) j^HPh.rrR nrr xmu rt-rr 




Formed by allowing 
aoetoaoetw 

ether (l anol.J tS ^^d tor some days in the 
Altering (Knon, B. 
20, 1397 ; c^. Conrad a. Limpaoh, B, 20 944* 
22, 83). S^gly refracting oil, split up by 
aoids and alkalis mto its compoiAnts. At 200° 
it forms (My. l,8).o»y.methyl«quinoliiia and a 
smaller q^tity of oxy-pheB^rl-di-metoyr-pyrid- 
ine oa rboy lio ether. 

ThMIlide of acetoaoetic aoid (val. i. p. ft) 
CH,CO.CH,.CONftPhi [86°], which is isomeric 
with phenyl-amido-clbtonio aoi^ is completely 
decomposed by heat, but yieldrthe sime oxy- 
methyl-quinoline on treatmeftwith oono.HOliq. 


23, 2026). " rth5?.^Dok;e;w“^^ 

iiX“‘ •"*"*“'* with ^tor « 

n AMIDO-BTHTL KXTOn 

OaR.CO^^^NH,. Formed bv the Ibtion of 
boilipg HClAq on 0^.§z.N:4o-*0-H f%®i 
whioh IS got from 0,£co.O^JBr wii iSS’ 
fc? gohmidt, ’^29. mK 

and alcohol 



<^aAi«^ju«ffKiiiiiw£'vmA|ug xyiBX* 

CKj>NHto pmIj^ Ponma I# 

[AT^I^onuaim* 



PHSni-AKlBIiaOO-XTHrarTLe-AllISO- 

tmSSit-ia!ROAITi^Otfi,,S,Bpt0)Mj I 

®*®*<^>0*0(NHPa^iNH. [118"]. Ponnia 

together with the di.phenyl dei&ative^ heat- 
ing amido>imido-ethen 7 l*o-amido-^heQ 7 l>mer« 
oaptan with' aniline, am&ionia being evolved 
(Hofmann, B, 20, 2254). Plates. Sol. a^hol 
and ether. « e ^ 

* Salts small neew^s*. m. sola 

water.—B'HClAuOl, ; soldble yellow plates. "" 
D#- pheny^. - amidimiiio^ ethenyl - amidV 
phenM*meroapta|^ O^^i^eNgS 'V|poh Is jprqjbably 

O.H.^^O.^(NHPh)iJI^ [129«].*l3^lfed 

as aboi^ White silverjyplfktes. Y. alcohol 
andgther. « 

Salt s.~B"HaOl 2 PtOl 4 : darh-yellow sparingly-* 
soluble plates. — B'^J^CljAa^Gl* : yellow needles. 
PHENTIrAKIltO-miONB v. JtaLOm! 
PHEHTL-AHIDO-HALEiO A0»^ 

Q!he phei^limide NHPh.€^: 0203 :Niyi [282^] 
Is ^formed, \gother with the mono-anilide 
NHPh.G,H(C:^,H).CONH*''h [176°L by boiling 
^ibromo-succiniO acid or Chloro-^«>r bromo- 
malefo or fomaric acids with aniline and wateK| 
iBeisscrta. Niemann, B. 19, 626; Michael, B. 
I|kl377).^jrhe phenylimide iralso formed by 
h^ing aanine with oxalacetic ether at 140° 


Anil- 

F<^^ed 


[ling 

(Wislioenus a. Spiro, B. 22, 3350). 

PHAih vTrAI^OO MALONIC ACID. 
ids. GHrNHl^{GO.NHPh),. [162°]. 
by boilit% chloro-UMlonio acid with aniline 
(Gonrad a. Bischoff, A. 209, 231). Prisms, 
f HEBYL - AHIDO - MITHEKTL - AtfIDO" 

HAlHfaoi OJ’H.^J^D.NHPh. ‘ [168°], 

Formed benzene-azo-(iS)-naphthol by heat^ 
ing with GS, at 250° (Jacobson, B. 21, <419).'^ 
Bmall needles, v. e. sol, cold ••alcohol. With 
HGlAq at 190° it yields amido-(3)'naphtho], 
aniline, and GOr — ^Picrate [210^. Acetate 
[120°-180°]. 

PH|irTL - AMIDO - METHEKYL . AMIDO - 

•HSAYI KBBCAPTAB O.H,<|>O.NHPh. 

[IfiSffi. torme41rom 0,H,;N3:C01 and aniline 
(Homiann, B. 12, 113t). Formed also by leat- 
ing phenyl thiocarbimide with azobenzene at 
270° (Jacobson a. Frankenlmoher, B. 24, 1410). 
Needles, ul. alcohol^ insol.Vater. Decomposed 
«by alcohtiio potash at 200° into^niline and 



^PHENYL - AMIDO - METHENYL- V^IDO- 
PHBXOL O.H^C;^^O.NHPh.^[17S"]. Fgmtd 

b; hoilbg oX<^^-8H witaAmilhu (Kaloh- 

holt, B, 16, 1626). Reedies, sol. aloobol, ethsr, ancP 
HOA#. Maybenistilled. Weak base.— B'^^PtOl*. 

PHENYL - lltfIDO - METHENYL - AMIDO «. 
FHBNYL.XBECAP7A|^ 0,.H,oNsS U • 

C;A< 49 >Cltf^h)" Formed by heat- 

^ etloro-iSieiyl-thidbarbimidfi with aniline 
(H 2 ;taum, J5ri2.U29;^^12]; Needles. 


PparYL». iJinK> . XIXRnYl^aBINS. 
AMiteaLPHXii 

OA8<^®>G.NHPh, 

i£g Anzamidozim (1 mol.) with phenyl thio- 
carbi^ide (2 mols.) for 10 homn (Koeh, B. 
894> Yflite plates, insd. wader, sdl. aloohoL 
ether, and cone. HGlAg, insol. wate^and alkali] 


[119°] and an a^el^kderivative [1^°], both being 
crystalline. , • 

PHENYL-lHIDO-imHYlSiipilHNM^ 

oa<om;:o;ch:^®«* tsi6°].*,Foim.a 

by %eatin^e^ di-ace4yl derivative of wi- 
phenylone-di-§nenyl-diamine tt pt.) With ZnGl, 
(2 pts.) for 6 hours *at 250° (Bestbon^^a. Gurt* 
man, B. 24, 2044). Brownish-red ne^les, v. 
sol. alcohol, si. sol. etPer. Splitsiip by dOlAq 
at 25<T’ into-aniline and ozy-me^iyl- 4 ioridine. 

DI - PHENYL - Dl - AMlDO-MSTHYLSNE^o- 
PHENYLENE-DIAMINE 

^JH.<|JJ^>0(NHPh)r ^tl(»°]. FoiAipd from 

M-p^enyl-oyanamide G(NPh), and o-phenylene- 
diamhie at 1|5° (Moore, B. 1685; 8190). 
Needl|t' (fr^ benzene-ligroln), insol. ligroin, v. 
sol. aloohol^ Yields with nkrous imid a nitroa- 
amin|C,H47N,(iiO),:G(NPhNQ)J138'?.%lt8.— 
B",^C1,: needles, v. sol. w^r. — B^I^SOi ; 
needles, si. sol. hot water.— B'^SH^PtCl/ltaqJS 
Di-beneoyl derivative* [166°]. 
Tetra-bemoyl disrivative. [148°]. 
Tetra - ph enyl - tetra - amide - methylene- o- 

phenylene-diamine C*H|>N,(G(NHPh).,),. [189°]. 
Formed by heating C(NPb)^ with o-phenyliySo- 
diamine at 200° (Moore). Colourless prisms, v. 
sol. alcohol. Split up by heat into aShiline and 
lethe preceding body. 

Salts.— B'^sHsCl, : needles, v. sol. hot water. 
— B"43H,PtCl*.— B" 2 H 3 S 0 *: prisms, ▼. sol. hot 
water. * 

Tetra-acetyd derivative 
O.H,:N.,(0(NPhAc)X. [126°]. White prisms. 
Tctra-benzoyl derivati%e. [182°L 
DI- PHENYL. DI - AMIDO-METHYLraE-o- 
FHEN^ENE-PHENYL-enTANIDlNE ^ 

0.H4<^^>0(NPh)^0(NHI^r" [lM°]v FoRuad 

from phenylene-phenyl-gnanidine and 0(NPh)a 
at 210° (Keller, B. 24, 2w6). homologous 
oompound fi^m o-tolylene-phenyl-guanmine 
melts at 200° While the ooqrespondi:^ body from 

0. tolyld8e-|)-tolyl-gBanidine melts at 4176°. All 
tl»ee oompounds crystallise from Moohol in 
wplte needles, sol. benzene. 

PHENYL - AMIDO - METHYL -DITeTEYL- 

PYEIM^INE^ 

|i[99i^. Formed ftom ohloro-methyl-di-ethyl« 
pyri|uditte (derivedf from oyanethiuM by boat- 
with aniline and alcohol at 220° (von Uejm,* 

1. w, [2] 89, 271). Needles, ▼. soL^aloohol^ 

. ‘ pmim ■ AWDoV want, ka&ohio 

ACID. % Amto ofhor e 

<A»Bt.0Me(N9Pli).00NHa. 
dissolving toe oi^le |x) oolc 



'info’ I 


rThe 


CW«T 1* fonned 
An ftlMiolio 
» 84 lumts At 80 *.* The 
I’ln white ii«edl«g, fcX hot 
ewt^^boiJ^Aq^tu i^OH 


i ^ ^ ”f^^‘W*^JPPO‘lCETHYL -HAPHTHO- 
_ <Wfc?^> 0 ,^Eg>h. 

88 | nAa<l 1 « *_? 


— ~-ww*«w*!.»w x-*w • (Eiokor, 
.^*^-y4iow needles, forminff vel- 
M^eh^ean flir- 
•“’*V*^iHJ>t01.1 minyte dulued needlea. 

P^^l-amido-lutid- 

SKSil&r?., &.'!““■« 


[NHPh)i3.NHPh- P“T* One <rf ihf 

* ..^y lMnASlle-AIO-(A)> 

^.1* ..Needles, t# sol. Aloft hol. 



it 100 ®, ^ 0 , beiaa 

^ ““orosoopIsjeUowiiJedles. 

PSUl UL-AlUDO.l)! .METHYL-PTBKiLE 

tan (o-ayoo). FoiJa!^ 

Lvl!I‘ 5 '*u * »'«> by »h« 

3 ^tion of phenjl.hydrfeine on aoetonyl-acetone 

▼<^S^ mass, 

pine-wood moistened 

PHENYL . AKIDO.PI . METHYL-PYREOLI^ 
^lOABBOXY^IO ACID NHPh 

Nwdles. £r^ its ether Ei^" [ 12 ?®?, ShiSh 
isfonn^ bj mixing solatjpnsof oi-aoetyl-suo- 

• PHBNYL - {Py, lUAMIBO - (Py, SI-METHYL 

junoHHMKfcSa • I«n 

{g^Kraatsrjs 

ranji, sL sol. ether, v. sol. alcohol. • ' 

Is*/ Formte by heAting 

{^- 8,l)>^br<^M(^i qumolin. withnmiuline 




loro-metffyl quinoline withnmiiline 

B , needles, 

*i"m-{ Py. U- Ainide-trl-inethTl.ABfaiaH.1. 

[U 0 «T. Fe^edb, 
httitisg tiio' oofresnondinff Aflinm i 

g^«lta.^witt_^e A" XOoniSd'A. ^ 
(frorif dilute aloMiolT. 
^THIAZOLS " 

Py^* ifirmed heating 
wfth aniline (Hantesoh af 

and bjihe aotoof^ao. 

•nrea(Tni^bai^A. 840 , 


uBiuuu imo, ai-pnenyj.di-amidc 
naphthoquinone, and a body melting at 1699 . 

raENYL-AMIl)0.(a).Nii;PHTH0QTriN0NX 

”.-.<S§ffl“ ■ Mil 

s/tes'zessrs. 

rand on oxy-(a) -naphthoquinone (Lieber* 

I -S* 14 . VC 5 ). Long red needles, ▼. idjit 
hot alcohol and ether, insol. cold alhUs. MSST 
?Sa ? BolutioiS Boiling 

(.?SKi“ “ '"“ rsts*-/- 

phmyl av-vmidonaphtnohi [180®]. ^ 

"eating each of Ahe 

/Fuchs, J 5 .J^ 1028 ; JkOmme^H. te 

l 993 ). — 2 , By heating 
droohloride with aniline i 

124 ).— 8 . By boiling ( 8 )-naphao 5 n 

an aloohmin anlnflAn a# '^- 

481 ).— 


UoQi"' o''V''T’ 5 ^«r 6 mme* B. % 

y 93 ).-~ 2 . By heatmg di-Sudo-iol-naphthol hyl 
^oohlonde with aniline at 120 ** (O^s, B. li 
(| 9 )-naphthoquiEne witt 
splution of aniline (Zinoke, B, 14 
heating di.bromo-(a).naphthol with 
arnhneJMe^ola, a./. 46 , 167).~1 Bytheaotioi 

of anihne and AmlmA ... 


, — ^ — o. joyineaotioti 

of anihne and anihne hydrochloride at 100 ® on 
benzene-azo-faV 

naphthylominej^and on similar bodies^soh^ 



— w «».%. c.i.x.xne hyd] 

benAene-azo.(a)-naphthol, 
naphthylomlne, and o 
Hepp, 5 . 21 , 679 ), .« 

Propertw.- Orange-^^ n^foei (hmm 

hoH, tonn^ orange folntiona in Wm . 

^n^MrfOHdr Woakbaee. ItoioloS^ 
HOAc u oranm when hot, but orinuon whe 
tonne and edlalteii'. In»fl£ 
alkalu. Not attlsked b# boiling Nb 


Zi^ 


®t>Ao redndb R to ftiUne and 
I "*Ph^<®^e» Alooholio ftCtt or StBr at |i(H 
IneldS aniSne and phenyl.] 

Rutoone. HNO, telmi a ‘ 

tl 4 S*]. # ^ % 

iT Saltb.— FHdl; gold 
I mg a Violet solution in alcoKoL 
r- ®'*H*PtCl| : bror 
iB gH^nCl^ ; bronze-green plates. 

I^^es.— B'^SO,.— B'HNO. 

Bi^anilide <AJ 9 .^b 
A nroduot Of •tho^ 
najpihylamine on 
969, 346). Orange-ittiow wiMma, 


broM 





tynaphthoquvnoM ^aniUdt* • ‘ (|3)-Napi 
uinans anUidi,* [246°-260®]. Pre^red by 
dding aniline to an alooholio aqmoi]| of 
3)-naphthoqainone (Zinofte, B. 14, 1494; 15, 
79; Liebermai^j^B. 14, 1664)* Red needles, 
i. sol. alcohol. Weak acid, ^adilj ctiwerted 
y boiling with HOAc into the isomeric ^enyl- 
midoL' (a) • naphth(^i^one. BcMng HGLft^ 
plits it up into aniliire and ozy-^)*naphtb9- 
). Nitroiu acid pa^d into ii|8olulion in 
andCO^ forms a ni^osp-||dwXff^^e 
i^ip^''jii»^®*^y8tallifliig €n ored neniST and 
onverbedbjNaOHAq fnto a yellow bjBy [217°]. 

Ra 1 ts ^BaA', f rc^piiffedles, sl.*^!. water. — 
b A?: brown pp.—ZnA'^— -HgA',.— ^A^: red pp. 

Methyl ether MeA'. [ISl®]. Formed 
rom the Ag salt and Mel. Yellow needles, sol. 
loohol and ether. • 

Ethyl ether EtA'. [104°]. j^risms. 
n- Propyl ether PrA'. [lOdi®*- Prisms. 

— /vAon*'*’ * 


0.^jd.(NPhj).€ [164^.e^ Formed iy boiling 
(a) •naphthoquinone (5 g.) fvith dipnenylamiive^ 
^(6 g.), alcohol, and cone. HClAq (10 o.c.) for 
idit<pty miiyites, and ppg. with Crater (Plimpton, 
0, J, 87, j44h Needles (from alcohol). 

Acetyl aerioative CaJT, ,AoNOa. [178°]. 

^U^v^.AMIDO.NAPHTHYL.UBBA * 
NHPh.C0.1^Jfc*^ Formed from (1,2)- 

naphthylene-diamine and phenyl cyanate (Sohief • 
felm, B.J'2, 1377; cf, Goldschmidt, B. 23, 602). 
Granules (from alcoteil) ; not fused at 336°, 
.^1-PHENYL.Dl.AMlDO.OIAZTHIOLE 

Formed bf adding 

hydrogen peroxide solution (8 p.c.) to phen/.o 
^o-ureai dissolved in dilute alcohol, acidulated 
with HOf (Hector, B. 22, 1176). Needles, irf^ol. 
svater, v. si. sol. cold alcohoL^ Nitrous acid 
forms 0,4H,,(N0)N,S, a green insoluble powder, 
exploding at 179°. Cyanogen p^s ed into the 
warm alooholio solution ppts. 0|,H^N,S, crystal- 
Ciaing m needles. — B'HNO,. — B'^H^PtCl.. — 
B'AgNu,^ : granules, v. si. sol. hot alcohol. 

Peetyl deieivative 0,4H,jAoN,S. [233°]. 

Benuoyl derivative C,,H„BzN.S. [238°]. 

PHSNY1..A]CI1)0-PALHITIC ACID • 
0,A,(NHPh)0,. [142°]. Formed by bolUng 
«-bromo-pidmitio acid with aniline fHell a. 
Jordano&v^B. 24, 942^. Sol. ether and oenzene. 

PHEKYL-AMIOO-PHEirOL v. Ozi-ni. 

tHBNILAAOWS ; 

Di-phe^l-di-a&didtA>phehA. Sydrochlo\.^ 
i^e (OA(NHPh),OH)H01. [192^]. ^ Formed 
from azophenin, So, and HOI in ^presqpce of 
AoOH (Fisohec.a. Hepp, JL 256, 260). P^tes,: , 

^ PHENYI21IUD'>.PH^YL^4CBTI0 AC|D 



by boiling brteno<pheo^l-aoetio acidwiGi aniline 
and alcohol (Stdokenius, J’. 1878, 779). Plates^ 
sohlitning at 176° as slender white needles (7t a. 
?.). V. sL^ sol wate? soir alo'>hol.~HA'HCl: 
B^ules, depimsed by%ater.—HA^NO«:^thin 
ik|idfBs.-]^ii : radiutiig maM. 

sftsft BtA'. CB4«y ^Needlefc 


A^ide *OAOH(NHPh).OONB^# ma 
plates, T. sol. alcohol, nearly instf. ttarofla#? 

mtrile OA.OH(NHili).OK. [86^].Fotinea 
by hi|ating an idooholio solutfUb of the oyanhy^ 
drin^t bensoio aldehyd^with aniline pt 100°. 
Fonfbd also by the action of ai^ HOI oo 
benzymsAanuine (0^ B. 11, 246)! Needlei 
or4>risms, sol. ether and hot alcohol. \ 

Phenyl-amido-dUdienyl-acetic *ao!d * 
GPh2(liiHPh^OA [1^8°]. For^ped b^ passing 
HCl indrioFalo^olio solution Of benzilio acid 
and treating the insulting CPh^dOyEt with 
aniline (Klingeira. Standke, B. 220212). Ne^s,4 
▼, si. s^. water. Cono^ H^SOflM/m^, a yeflow 
sof’ztion, becoming i;¥imsoi|i^ onwanuo^. 

(Methyl ether MeA!/ il07% McJoolinio. 
• EthyVei}hermA\ [116°]. ^ 

PHEHYK^AIBIDO -ePHl^rTL - A^OIDIEB 

0‘H‘4ph.o:cH;cnT’‘- 

heating the di-benzoyl derivative hf m-pheq,yl6ne- 
di-plimnyl-di-amine (10 g.) with /and, (26 g.) at 
250° (Besthorn a^ Curtman, B. ^ 24, 2046). 
Brownish -red needles, m. sol. alcohol, ether, 
and benzene.* Theedilute ethereal 8oi|ution ex- 
(^^ibits a greenish fluorCce^ce. The nydro** 
^Ahloride is v.fsl. soL watbr, mnddbrms a red 
Boli:^.ion in alcohol. 

DI . PHENYL - D1 - AXIDOlcf ™-?HSirYL. 
CAR^NOL C„H«n;o *.e. 
CPh(6H)(0«H^HPh),. Fmvned by iM^ting di- 
^ei^lamine with benzyl chloride and c^dising 
me^oduct with arsenic acid. '"Formed also by 
heating diphenylamine with 21hGl, and bei&'oyl 
chloride or benzotriohloride, the resulting chloride 
C,,H„N,G1 being deconiposed by alooholio NH, 
(Meldola, C. J*. 41, 187). Amqfiphous, v. soL 
ether, sol. hot alcoht.4 and acetone. ‘'The 
chloride GgiH^^N.Gl, called 'diphenylamine 
green,' forms bronzed granules, and, if) alooholio 
solution, dyes wool bluish-green, and gives a 
't'^rk-green pp. with HjPtCl,. Hot H,SO, con- 
verts the chloride into the splphonic acid 
CgAgN^SO,, ppd. by water in dark-green flakes. 

Tri • phenyl- tri • amido - tri - phenyl -earbinoL 
The chloride CC8(CBH,NHPh)„ or * diphenyl, 
amine blue,' is obtained by heating diphenyl, 
amine (1 pt.) with oxalic acid (2 pts.) (Willm a. 
Girard, D. P, J, 221, 199^ Hausddrfer, B.<.28, 
1963). Formed also by beating pararosaniUn# 
with aniline. Brownish-red powubr, v. sol. hot 
aniline and nitro-benzene, ttl. sol. ool^ alcohol. 

Hexa - phenyl - tri - amido- trl-phenyl-earblnol 
C(OH)(GA.NPh^,. Formed by the action of 
alcoholic NHj,cn the chloride G(bA*^^h.J,Cn, 
which is got ''by heatings Uipbenylaxnine vdth 
G004([U 190?^(Hqydrioh. B. 19. 7^). White 
aiporphous pp., fotming a bluish-violet solution 
in H3SO,, turned blue by addition of Alcohol. 

PHSir/LAlIIDO . PHSiryL.I80vA,.T0HI0 
ACID OA.CH:OH.OH(lWh).GOA [1W°]. 

Formed* by saponifloation gf the nitrile (Peine, 
Bv 17, 2116). uinqte needles, v. soL alcohol and 
mther. ^ 

%mide, [171°]. Thin plates. ' o 
Nitrile OA(NHPh).ON. [180°;. Formed 
by heating«43HFhrGH.OH(OH).ON with aniUne 
, in alcohoUo solution. Qr^taUShd sblid, soL hot 

aloohe)- ^ 

° PHNHHIA]aD0.PHBimrir?BTD4^ 

0,H^(NHPhK50.0A- 


biomo<«th7lk«Aon/ 1 Lyotu 9kt$* 7)rijpt^kommiHm* Votta»d, 
•loonolM Mlaiioit (PMopel ». j gethMiri^ mono-uia ^-phwjVxow^^t 


fteliiiiiat»B.19,S81K|. T«Uowei7tiftlt,«ti«ias 
m a^l teiyiAft a08% # 

pqorTL.AiosDFiavTr 


jimting^KMAntUne iotljla or boniolU with 
UmiiM (Ginfid a. Do LA, A P. /. 162, 297t 
^ , L.KTDUniQL Hofinm, Pr. 12, 678; 18, 9). PraiMurod bf 

Ac$M ^ d$ripativ€ OA*N,^C^4^HAo. hMUnwoaamlluo (1 pt.) with anilino (10 pty) 

a litne Unsoio^id, dUsolv^ in aJoohoUo 

Mrr mtv.a lni<d« 


iith alflolndie ammoniom tnlphida (Sohmt4 B* ; NH,, and pouring into water. Wl^to i 

VLaj^hol, m.tol.Vher. tieldf df- 

ne on distillation. wBeduood bj lino 



£nC4 tt lOO^* (Meffola, C. J, 41,^08). \(hite 
poo^ei^ y. sol. benzene, insol. dl^ol. 
Di-pbonyLdLamid^tri-phei^-iaethane 

*.«. 0teh(0;H4.NHPh^» fc. 170°].* 
‘ ‘ with I 


Left wiM coppery kstib on evapITa^OP of tho 
alcoboli^j^ilution. d 1\^ T. 

si. sol. aU*obol. The salts of mono-phed^l-rcNi 
aniline dye violet,^ those di-pbenyl*rosanilino 


Formed by heating dip)|enylamlne with benzyl- a bluish-violet. Tri-phenyl-rosaniline yields 
idegp chloride, and also from diphenylamine, | monO', di-, tri-, and tetra- sulphonio aoids, tho 
benzoic alde%de, and ZnCli^ (Meldola, C^J. 41, | Na salts oiwhich are v. sol. water and dyo wool 

tftOV .. -.^1 ..11 ui... n K 


iid^e knowa 
» trT-sulphdbio 


1921. White granules, v. sol. ether, yielding j 
dipnenvlamine green on omdation. s 
Be^encs. — CuLoao 4 niPHEfiTiiUuviDOTBX- 

tBBNTLKBTBANH. % • , _ 

FHXXnJUfliO.PHSiri}- METHYL I 

«II.OTCPh^;CM.^-^CH. f™*:na.I*HEWL.AMID0.i.H08PI,IDE 0$»4 


blue (!'(jg^^OD ; Bulk, B. 6, 417). 

The mono- and db sulphoniotiwid 
as NicfwU^'s or Alkali blue^ th% 1 
acid as St^uble bhie.zg ^ 

Beferencs.^ Tv| oHLORo-TBi-puEMTL-aooaiiL* 


yonnod ftom chloto-ph6tyl-n>e‘hyl-pyjji“iaio« I PO’lNHPh),. ' [208°]. Formed^ftoa.POCir»nd 
M|w^_(P#*er.^^.^l8,^862).-^NO^ ! aniline (j/lchaeli. a. ■ “ 


and 

£87n 


Six- 


. , . Soden, A. 220,i34). 

: ^ded plates, insol. water, si. sol. etbA»-^alco. 
PHUlN YL^flDO • PHENYL • PBOnONIC Jjol v. sob HOAo. Yields POilfn.%/JS,BrJa orys- 
ANIO. ATttrne OH,.CPh(NHPhj.CN. Cft2®]. j tsdlising in needles [263®].*^ The oomponnA 

may be got k^. treating 


Formed by digesting an ethereal solution of HO.PO(NHPh), [ 

acetophenone oyanhydrin and aniline at 60® aniline with ether ani P»dl,.7oUoweI by intter. 
ttMoby, B. U, 1616). White prlams (/torn ^-1 . fhEHTL . TEI - AXISO- PHOSPHITS 

«*ol). Will«loohol*hydroxylttmme^it y.^,'gjj.ai„Xpg,„j^M, Formed^ 

0 acefophenone. AloohoUo HCl givee (iSop. B. JO, sffil). 

lyl-benaene. • ArM„„oolimo orjetals. 


the oxim 

0 H No"^ChShpJ 00^“ [16- 
at 100® and nouring into water. Insol. waier. I CHrCH(NHPh).00,a [16- 

PHENYMAMIDO- TKI-PHENYL-PYBBOLS ! by japomftcatlon of the nltnle or 


[232°]. Formed from 


OPhiol^NN™**- 

anhydraoetophenone-benzil (1 mol.) and phenyl- 
hydfhsine (2 lliols.) in alooholio solution at 100® 
gapp, B. 21, 651 ; 29> 2885). Yellow needles. 

PHENYL - AMIDO - TBI-PHENYL-QUINOX . 
ALINS DKYiyUDS 

[4]0A(NHPh)<^!^^'‘. [223®]. Formed 
by heating di-phenyl- (1, 3,4) -tri-amido- benzene 
with benzeft at IM® (Fisoh^, B. 24, 722). 
Yellow plates, si. ^1. aloohol, fbrming a yellow 
lOhition^th green fluorescence* %• 
PHSlhrLAMlDO. PHEMYL-EOSlirb 

[4 3B*i(NP^<^^0.(3H:0(NHPhl 

Fonnla by heating bensene>azo-(a)- 


DITLINS 

>0^4. 


[IW®]. 

naphthyl • amine ^nth aniline ande benzene 
{Fischer a. Hepp, /. 262, 2||7)^ Formed ahp by 
wxidatleo of (l,2,8^)-tetra-phenyl-t6tra <affiidp- 
naphthaline (Fis^r a. Hep$ A. 26te 2^. 
BiOni e4 |p la te e, fonning a dark-green solution m 
gone. BMjgt b^ming reddisA-Tiolet on dilation.^ 

^^^HdTfblaAaedBlites. . ‘ 

V ».PBinL.1E.A]inM>.DL2KllT£. 
MCUUD^iOAlUKDroL • 

" ^ [0;Br|IHSB)< !««»*«»»• 


the ether (Tiemann a. Stephan, B. 15, 2036; 
Nastvogel,^.22, 1792; 23r2010). Plates (from 
hot water), sol. aloohol. May be sublimed. 
Yields a hydrochloride decomposed b7 watJr, 
and a white silver salt. ^ 

A!«fcyl <«k«r4:tA'.^(2725. 8.0. {^1-060. 
Filmed by heating a-bromo-propionio ether with 
amline on the water-bath, OU. ^ 

Formyl derivative 

CH,.CH(NPh.CH0).00,H. PwMred from 
NaNPh(GHO) and o-iromo-pro^onio ether 
fP^l a. 4>tten, D. 28, 2597). Large prismF, 
Mr. alcohol and eCner.-^aAL aq4^ xhTte powder. 

Aoetyf privative 0B70H(I^Pb). 00,11. 
[143®].* Plates (from hof benzene), si. solMoldj 
watA-llkO„H„NO, 8aq : platet.-^EtA\ (294®-. 
298®). Oil, ^^e^lPfrom s^Sfes^taniliae dhd 
a-^romo-propllDniivetfielk • * 

Amfde CH,.CH(NHFh|tOONH,.e- [141®]. 

• f Platle, sol. alcohol and hot watm. 

Avli^eCH,.CH(lfHPh).O^HPh. [426®]. 
Needies, v. sol. hot water, 
e Nitrile OH,.OHrNHPhLON. [92®]. Formed 
by hpating the cpannydrln^ol amtio aldehyde 


with aniline fr. a. S.W Wbitl ]^tos, soL afeo- 
bflandethe;. We^base.*<qiaiL 

Xsoaerides v, A^Do^rmifm^mofiom 4otn. 



m 

j Achyl d4rivai 

CH(N]|^ h)yO H,ON« ril8^. Forme^ybeat* 

Ing 0HO.GH,0 ]n witlf anilliia for SO noar8fb| 

810<» (Ohaatard. A. Cb. [6] 16, lib). Needles, 

V. sol. water and benzene, —B'HOl. — tCl,: 
small vellow needles, y. foL^water. ^ | 

i{s/SfenCi.T~TBZ-BBOUO-PHlBNTL*AiaiA>-PBOPXO- 
glTBXLB. . « 

PHENTL.iS.AMlDO - FBOj^TI. . PETBdtIM. 

IDF 0,H4:0,0,«r.CHa.CHMe.NHm. [93**!: 


i-phthvmide an'^ 
Yellow needlesT 


Formed from 0-htctmo _ 
aniline (Seitz* S, 24, 2l 
DeooffipeBed 1^ Hffl at 190» into pbtjialio^o^ 
and g^prien^diamine. f • 4 

BhenyliY^mido-pronrl-pbtlalimiA 


a.H4:aA«N.tlH,.OHfCSLieiPb. re^^Pormed 
by heating ^-bromo-pro^l'phthalin^e (54 g.) 
with aniline (37 g.) at 150° (Goldenring, B. 23, 
1108). Yellow crystals (from boiling ligrolinl. 
Split np by heating^with HOI, yielding pheuyl- 
trimethylene-dioinine. |. 

PHENYLAMIDO.PEOPYL-DEK^ 
NHPb.OA.ia?.CO.NH,. d98°]. Fon&ed by 


«iirn.u,jCjL.rar.vju.jNJtia. dUO''j. uormea oy 
warming v,^(NH,Cl).NHPb with potassium 
eyanate at lOCJJ' (Gold^«ring, B. ®23, 1173). 
Bose-ooloured n^dles, v. soL alcobolT Decom- 
at 120° in NHj and pnenyl-tpimethylene-*|' 

IfHBHYeuaDO-FTBOTABTABIO A&ID 

CO,H.OH./OMe(NHPh).GO,H. Anilido-methyl- 
[102°]. Obtained by saponifica- 
tion of^ fiifCr,:^ohiller-Wechler, B, 18, 1037). 
White needles (crataining aq.), y. soL^ot v^ter 
and alcol^, nearly insol. ether. Its solution in 
KOHAq 18 oolourlessi., NH,Aq forms a yiolet 
solq^ion.— CuA'^ CuA"NH, ; green pj.— 

Q.Jpil301 aq : white orysta^^e eolid. 

il^ ^nono-amide 
00,Et.0H,4CIMe(NHPh).G( 

% digestiM COaEt.CH^CMe(OHj.ON with anil- 


fM d4rivaHy$ 0/ IDi' iiiiii 

KA«pif.oMs!oa>®’ $ 

the adfid with AoOl (AneohUti^* Ti^leit Ta eoL 
oMoro|irm, si. sol. ether. ^ ^ 

A {Btv I derivative of th^dniUA* 
0,H»(NAbli^CI0jH)(C0NHPh). |141°3. Foixned 
from the preceding bod;^ by the action pi iniliA 
on its ethereal solutioi^* Prisms. 

PHEl^^. 8)-AUIDO.ain^UNS 

Jo NHPh* ' 

[98°]. (aboye 866**). Formed Iqr toting (Py. 
ohloro-qiynoline with aptiine rlWSdl^nder a, 
Weihberg, B. 18, 168f£). W^i^te' plates; > 

Ji^/srence£*-BBoiu>-PHBNtL-Aifn>o-QultiOLxmi. 
« PHENYL . imDO - QDlNOLINEaDmm. 

ANILIDE P®0^(NHPli).C.Og:pH «j22°l- 
aptijaIDB .0. N:CH- J 

Formed by adding 4x()bsB of aniline to an al* 

coholi^ solution of co 


brand, B. 21, 2986). Long needles (f^m aleohol 
and HOAo), forms a aeep-blue solution in dilate 
HGlAq. — “B'HOl ;i* dark-golden nefiles. — 
i^oetate. [199°]. Bronzed needles, deoom- 
by water.— Ooppe>^ needles. 
PNENYLAMIDO-QDINONE. Dianilidt 
0,H,(NPh)a(N3Ph)[l;4;2]. [28^°]. Formed from 
azoph^ine and HOP at 160° (FisohOr a. Hep^ 
A. 256r 261). ^ddish^rowa ^eedlenb <9rming 
a blu^solution in cono. H^O^. ty 

M-pbenyl-di-amido-qumone \ 
0,H,A(NHPh),[l:4:2:5]. QuirSm diamhAs. 
Formed, togetnor with hydroquinone, by boiling 
J quinone with an alcoholic solution of aniline 
^iUofmann, Pr. 13, 4; Wichelharw, B. 6,851; 
Zincke, B. 16. 1556 ; Knapp a. Sch^tz, A, ^6, 
178). Formed also by heating chloro-qninone 
.GONHj. [125°]. Formed I with aniline and HOAc (Niemeyer, Aa^28, 882) 
” and by strongly Cheating aniline ^th di-ozy- 


ine in e^^, ^ssolying the resulting compound ! quinone (Nietzkf a. Sclimrdt, B. 22, 1665). Small 

•0,Et.0H,.0Me(NHPh).GN in ASO,, and pour- — 

ing into water. Plates, sol. hot water. Gon- 


Tttted into the imide by heating crith water, 
alcohol, acids, or alkalis. 

^ J NHPh.oSo:cO>™- [1«0“]. 

Foig^ as aboye. Whi^ prisms, sol. al- 
oohm and hot watext Yields a nitrosamine 
0„H||(N0)]!j|^( [178°], an acetyl derivative 
[286°], and a benzoyl derivative [190°]. 

Ueih^limid4 NHPh.CMe.OO^^^®* 
^08°]. Formed from the imide, Mel, MeOH, 
and KOH> .Prisms. Yields a iMtrosaipine 
0,,H|,Nj0«(;7yBtaU(|ing in needles [147°]. Formf 
also 0||H|tM^aO,MetPtGl„ which fB sl^sol. Aq. 

NHPh&CO>«P« So- 
•w-PAn^i- « •fccfOr7-aarp^8•a,•d^i»w</^p^i5- 
0HiUd(hai»i$tra>ht^hpurid iue tArbox^lic lac- 
Um,* *[181°]. ^prodnot of the action of heat 
on phenylamiAi-pyrotaiiario aoid (Keissirt, 
21.^1865; Anschutz, U. 261, 140). Prisms 
(tiom aleohol). Its aoetyl derivatiye 1[169°]^^ 
forms tabular orys^ls. ^ 

Jlfonh-dns?ias • 

Cg^(pff*l^(C(a[H)(CO!:HPh). tl60°]. Got by 
boc^u)^ the pndnylimid: w^ NawAq. Forms 
with nitrons O id f compornd melting at 204°. 


violet plates, sol. HOAc and aniline, nearly insol.^ 
alcohol. Mav be sublimed. Gonm HaSOaforms^ 
a reddish- violet solution. 


Anilidt OJH.(NHPh),<§jj,. P0r>), 

A product of the action of aniline on qnindfieln 
HOAo (Zinoke a. Hagen, F. 18, 786), ono-nitoo- 
phenol (Fischer a. Hepp, A. 262, 247), and on 
quinone phenylimide (Bandro^skipAf. 9, 415). 
Beddieh-brown ngedles, fctmmg a hlo^-red 
solution in HjSOf. On warming with alcoholic 

H.SO,U yield* pA(NHI>h)(OEt)<^p^. Al- 

ooholio potash 'Yorms 0,aH^N,0, crystaUising in 
red Dee( les [192°], y. eol. aleohol, and>forming a 
green solution in HjiSO.. 

^D%-anilid4 0,H,(NHPh)a(NPh)^ Is Aao- 

PHBNINS. " 

DI-PHENYL.DI-p-AinDb.aVUrOVX DI- 
CAEBOXYLIC OTHEE « 
C,(^HPh)A(CB,Etta[l:4;2:5:8;6]. 
mtihons ^car^oxylic sfher. [246°]. Formed c 
Jby i^e action of aniline in lueoholie aoldti0]4 
upon p-di-ohloro-qninone-di-eariwz^o ether 
G«01^0,(00^t)a (bantzBoh a. Zeoken^rt, B; 2(h 


Di^amUdfh 



cOyH. 
hy boilhig 


»T ^ diowiipoiibii of I VKAtla AUH>.IV£TL 


"**'“« “P»n«in« with%niUn« ^ntli, <?. 14. 
17<). ainal]«eedlei (tf>m alcohclt Aieldi a 
nitrottmtoaTlSO-]. ilcohoio ^^arms (h« 
amide-aniBda^aoo*]. The dianiU^ Tieldi a 
Kllrcwamliie • 

. Jpnnod {tom bf«mo-sao- 

nmmida%nd anuiMfKns^off, A. 852, 1681! 

Di-phenyl-di^doiiiiccialc *id 
CO^.CH(NHPh).CH(NHPh).COjBl [o. 190°].' 
Ur, -« — — iaft whiohls formed 
ether with anHine 

— jr-'r 1 *•• *''<>. 280 s Goro^tzky 

a. Hell, A 81, 1796). Plates (from HOAo), 
nearly Insol. water, m. sol. alcohol. » 
Silnfl $th6r EtAM [ISO**]. Needles. 
Forms with Br a hex#bromo- derivative [104°y 
PHE]rtL-A]iCl9o.S17LPHO>B£]fZOIO ACf% 
aH,(NHPhKS0,H).00^ [1:2:4]. Pormed«from 
hromo-siilDho-bentoio aoid^d alOoholio aniline 
(Pisoher, B. 24^8802). Plates.->BaA^iEaa.^ 
Inh.PI^'': ntatUmVom water) 

PSBHTl-AVISO-IHUZOU i«. 

Formed by the a3lion 
of phenyl-thiO'Urea on di>ohloro-di-ethyl ether 

e itzsch a. Traumann, B. 21,940 ; A, 249, 47). 
11 white flhedles, sl^ol. water, v. sol. alcohol^ 
PHEHYLAMIDO-mUQUINONE 0,,H,,N0, 
Le, 0gH2Me(NHPh)0|. [146°]. Formed in small 
quantity, together with di^henyl-amido-tolu-' 
qninone and its phenylimide, by the action of 
aniline in alcohol and HOAo on toluquinone 
•fHagen a. Zlncke, B, 16, 1669). Red needles 
(from dilate alcohol). 

Anilidt OJHJWe(NHPh)<§^^ [ISl"]. 

Formed by redhoingtbe anilide of di-phenyl di- 
4^1 • ^*]i8nCljand HOAo (Fischer 

Red needles. 

above, 
red so- 

.4««««*0^e(NpPh),<JP‘‘. tl78»]. 

XWtMtftN^ tH^iiUcUr Formed as ab|ve, and 
also oy Beating nitroso-o-eresol (tola-qoixipne 
nono-oxim) (1 pt.) with aniline (4 ptsTInd 
anilinaeproohl^de (8 pts.) (0. Fisoier a. Hepp, 
B» 81, 671^. Brown plates with blnish lustre. 
Brownish nbedlesa— 

y APtCBy — Bliiir ; datk-gpOT needles, m 

» PHBX7lA]CZB0.T0LYL.ACin0 AOZD 




together with an 

the i^|halyl derivative ot p-t^\i«iua 
^ifojlMlotide aiyl *n01, (FrdhUdi, B. 


lofmedi 
I by heating 
laidine 

IT 


2679). Himetno crystals, v. sol. hot HOAs. 

BI.PRE]rn.-AMn)0.p-T0LTUiniXA • 
g:8:A] C.H^6(N]^.NH.OO.NPh^ [187^. 

I^ormed by^reducing the nitfb- compound In 
alcoholic fi^Uon with «n01,- and HOI (L^maan 
ft Bonhdftlr, B. 80, 2r28). Needles, solidiNing 

f j ^®“170°, and nnilting a sq^ond tiine%t ^0°- 
800^^^ 1*** aad kdylei^e-]2^ at 

PTTR'IiWT. A irrnn roelir a r Jtvem 


DiUSdTALEBIO^OUl 

NHPb).(%“ 


0HM6r(S?NHPb).d&;;H. Y"7ai 1%}^ Bbimed 
from bromo-isovalerio acid and anUine (DuvUlier. 
A. Ch. [6] 21. 446 ; 0. B. 88, 426). Boalea 


(frogi hot water), v. sol. alcohol and ether.— 
ICl: ne^les, decomposi^fe at 100°-110*. 
DI-PH:.^YL.ci».DI.AMIDO.o-XYLEirB 
C,H.(0!T^VHPh).. ri72°]. Formed by boiling 
o-xylylene bromide vHth an aloolioliogolutionm 
aniline (I^r, B. 17, 1826). BaftOl eolourlUMM 
plates. \^ea k base. » 

PHENYLAMINB v» Ahilxni. 

Biphenylamine 0,jH,,N is. NHPh,. Mok 
... 169. [64°].-> (8023 (Graebe, A 288, ttl)? 
8.V. 203*4 (Lossen, A. 264. 72) ; •208%(Bamsa7i. 

^ Formation.— 1. By the dry distillation of 
tri-phenyl-rosaniline (Hofmann, 

2. By hating aniline (8 aniUna 

hydifcohloride (2 mols.) for^thirty hours at 810° 
(pejiaire, Girard, a. Chapoteaut, Bl. 7, 860 
" " IK a. Weith, B. 6, 8^ ; 


Lo. B. 74, 811, 1264 ; Me 
]. All).— 8. “ 


Weith, * 

By distilling u-di-phenyl-ni 






ttmidlli^ alcohol), T.W ^ Aq. 

^ PiaSL 

tON.* (^S^i^teq. . 


triphenyl-urea^icgl^, B, 9.^6).— 4. By 
ing phenol witn anI?m(»zinoSiIoridefto 
-{Merz a. Weith, B, 18, 1298).— 6. By heating a 
mixture of aniline, phenol, and Bb(% at 160** 
160° (Buoh, B. 17, 2639).’* ^ 

Preparation,~By heating aniline with anilii^ 
hydrocnloride at 230° and treating thfe warxn 
product with HOlAq followed by water. 

Pn^psrfiss.-— Monoclinic plates. Forms a 
colourless solution in HjSO,, changing on warro* 
ing to blue, when a trace of nitrolft cmt niMs 
acid is present (te(# for nitroqs acid in EMO4 : 
Eopp, B, 6, 284 ; Piutti|A. 227, 181). A sola- 
tioB in cone. H3SO4 (6 0.0.) is oologpM bins by 
shaking with a solution (1 0.0.) containing nitris 
acid (test fi r nitric acid : Muller, BA fS] 2, 670). 
With PbO, and alcoholic HOAo it glAs a br^ht 
oUve-green colour (Laufh, 0. B, 111, 976]L 
Piflgyl ohArido farms dark-red saedles of 
irOTh,20A(N0J!01 [686] (■srzrJBh28, 2640). 

Beaq^wn$,^l, When pMsed through arsA- 
, hoi ti^ R yields oarbazole, aniline, bemronsv 

forms NPh^0^Ef[72*7.--t OhhrtiM in pro. 

' uof I yields NHjO, 


|enc& of I yields NJ^^OIJs and finUly 0.01, 
paolSB.9jl483).— 6?%w>iws dhd I yield tetra-, 
heza-. sot<P, and dec# bromo-«h«uyladUiisi 
,(G^er,B.8,1506).-6. Alkaline KBfnO^sMds 
’^oadio add, a resin, and a lubstaio# 0.gHi«NM 
orystallxsing i%yell9(r nlbdlMTM^lSO^, wbi^ 
jMdM quinone on ozidhtion and cons. 

£Qf O m may be reduoai tfl^phairAe-di- w 
diamine (186°], an# yidosaa |heza?)-oromo- 



dwrivatifi [34S®](BandnmBEl, Af. 7, B7fi^ 8,475 ; 
8*418).^7. Yielu aoiidine on wanning |ithA10L 
■ad omorofQnn. and ZnOL giTl melhg| 

■oridlna, and other ands act in lue manner.Y- 
8. POU and ZnOL at 250° yield a 

white powder (Miohaeli|^ B. 21, 1504.aK 2|0, 
89).— 9. AcriUfln in aiooHblio eolutilm forms 


acid it^ves dinhenyla^ne blue.-%l. Heate^ 
with Bumhur it gives imide-di-phenyllblphide.^ 
12. BNQ, forms i^exa-nit|p- derivative which 
deccmposes cftrboMtes. 

n#dlis 

oon^sedJi)^ water.— , 
ether ana ^enzene,^deqpmpo'sed bjl^water. — 
Bennene sulphonate. [117% — Toluene 
9*Bnlphonate. [64°] (Norton, Am* 10, 129, 


• aenvative whicn 

(irfm alclh^r^ 
),. [126C Insol. I 


P*BU 

140). 


Formyl deriviitive 0„H„N0 t.e. * 
NPh,.GHO. [74°]. Formed by ]|patkig di. 
phenylamine with oxalic or formic 4 g»L(Willm 
^ Qirard, ^195). Insdl. water, solT benzene 
aifi alcohol. c^Yields acridine on hating with 
ZnCl, 


ifrom , 

^C^ing with BzCl (Pictet, B. 2H, 8013). PCI, 
followed bv^atsf forms an aoid 0„H„ClNP(J,aq 
and an oil converted by alcoholic NH, into 
CyfeJLiV-W°] (Claus, B. 14, 2367). 

Thto^Wf.*'! derivative NPh^CS.CH,. 
[111°]. Forme^by heating u>di-phenyl<eu:et- 
amidine ^th CS, af 100° (B.). Tables, si. sol. 
water, v. e. sol. ether. % 

lleneoyl derivative NPh,Bz. [197°]. 
ed from diphenylamtae and BzOl (Hof- 
1, A, 182, lf(^ A. 192, 13 ; 224, 


^OAc lia ooloined green bf i }Mk' 

Chlorine and I yi^ K(Q.01«)„ «8d 
(RaoiipB.9,1488). § 

li^neride of triphenylemii|lt Qol 

bydi sM^m g the oomponndPhf cfhnanue udehyde 
with (SHJfiSO, (Q5Bsinann,if. :iB0,67h liiqaid, 
volatile (ngriPurrent of H at 14^-.16(r, iL id. 
water, V. boL alcohol and ether. Forma nnatable 
salts, decomposed by|trater and alcciAol Ett 
yields BiEtl,^ whence tnoist dly 

B'EtOH,#*^ile ^ p latinic MjRlde. . form! 
‘B'^t.PtCl,.— B'iH^01«: monomgtric cryatala. 
-B'^PtCl,. • ^ • e»« 

Refei^ncee* — Aiono-^ DzbboSH Bboko-ds- 
NTTS)., UHLOBO-, CftLOBO-xipd-, NiiiS)-, and 
OxT« DiPHXiicLAinNn. ** • 

• DIPHENTliMIEB 8T7LFH05I0 EOIO 
0,,H„NSO,..<!9. ;NHPh.O,H^O,H. •[200°], 
^Formed, together with the jdismphonio aoid, by 
heating diphenylamine with H^O, at 160^ 
(Merz a. Weith, B. 5, 283 ; 6, 1^2). Fqjmed 
also by heating NPlf 2 HS 04 H.^ at 19 f)° for 2 'ffiora 
(Vignon, 0. 22. 107, 263). Crystalline mass, be- 
comiiig blue in air.— ftA': plates.— BaA',: plates, 
si. sol. water.— PbA'^ nodules, si. sol. ^ter. 

‘ Diphenylamine disnlplmnle aoid * 


Ul,. c c' . « Diphenylamine disnlpoonic aoid 

Acetyl derivative NIl|i,Ao. [lCl8°]. Plates J ^(C,H4SO,H)2.-^BaA'22aqjrnoduloit t. e. aoL 
nn ligroln), sol. hot water. Yields NPh^Bz on ] Vate^ Hydrolysed by HClAq at 200° (Qirard, 

Ti_ni Ti no o/tto\ nr,i m rAt aa av ' 


B. 23, 2641).— Na,A'" : o^talUne powder (from 

12 ; Wallaqhf A, 214, 25b), and also by the aotioii^.95 p.c. alcohol), v. e. sol. water, insol. ^oonoL 


df Ph^N.^Gl on benzene in presence of Aid, 
(Lellmanw a. BonhOffox*, B. 19, 3231). Trimetric 
needles ; a:5:c « *960:1: *824. 81. sol. ether and 
water, m. sol. hot alcohol. 

p*Toluyl derivative, [166^. ^ 

Di-methyl-beriMoyl derivative 


U:8:l]OAMe,OONPlv [186°]. 
£xylenOPh,.COCl, and Aid, 


Formed from 
^ (Lellmann, B. 

Nyh-Nd C88-6°]- 

four-aided tablea (from beniene-aloohol) (Witt, 
B. 8, 86b ; Fisoher, A. 190, 174). Yitlds 
aiophenine when heated with aniline and 
aniline h^oohloride at 120°. Its hydrochloride 
^eated with p-bromo-lniline at 80° yields tetra- 

248, 2^.r^^ hMtii^ wiQ; aniline it yill<k 
PhKiOAlN^PhNijjfHPh, and dtl^iei^lamine. 
By^neating with alcoholic HGl it is ooi^erted 
nitroa^phenylamine. * € . 

MoLi^ 

als. pno]. FonUBb^di^TlS^orNainftii. 

line oi*dipnenyUu&ie and dig^ting the product 
with bromo-bmaene (Mmi. a. Weith, B. 6/1514^ 
Hey^rich, BA 18, 2154). Monoolksio .crystals 
(from eth6r),S:b:c- *991:1: *412; /9-i88P88\ SU 
B(d. hot alc^ol, m.8ol. benaene. Does not fQRn*| 
salts, AoC>atA( 0 O° gifes tf^emish^anbstanoa. 
Cold oonc. H,Si/| givas ^viollrt colour, changing 
^AUjy. Beikdtnworida^d ZnOl, give a glean 
emomif matjtor^ on hewing. A aolntion in 


Bl. [2U3, 2 1. , 

DlKienylamine ditnlphonib Tioid • ^ 

OJ9,(9kFh)(S(^H^,[l:^4]. Boftned fr|n^romo- 
benzene disulphonic acid and aniline m ^oerin 
(Fis^r, B. 24, 8807). V. e. sol.%q.— BiS;' 8aq. 

Anilide C„H,(NHPh)(S02N6Ph),. [22C% 
Yellowish crystals, insol. water. 

Triphenylamine trisnlphonic aoid 
N(C,H4.S0,H),. Formed by addjpg powdered 
triphenylamine to furaiM HjSO. at 60° (HAr% 


PHBNYL-AHl^LINE v* Cyanurie acid in 
the article Cyanio aoid. 

PHSHYL-AMYL-AMIHE V. AHTL-AHXLDfn. 
Di-phenyl-iioamy l-amine NPh,6,H, (880°« ^ 
840°). Formed from diphenylamine, amyl alco- 
hol, and HCl (Girard, Bl. m 28, 2). Gives a 
blue colouring matter when heated with oxalic 
aoid and HaSO,. • 

DIPHENYL-DI-IBOAim-TETBAZIKE a 
NP h(C,H„).N,.NPh(C,H,J. [86*6°]. Formed 
from phenyl-isoamyl-hyarazihe Uf ether and 
HgO (Miohaelis a. Philips, ^.*252, 286). Yel- 
lowish crystals. * 

PHENYL-AXYLENE OHPh:OHPr. (210°. 
216°). Formed by passing bromifl8-vapour into 
amyl-benzene St 160° and ^stilling the prodnol 
(SchraiRm, A. 218, 892). xields m ^bromide 
[64°]. • 9 

OPhenyl-isoamylene CHPh:OHPr. (201°) al 
787 xnm. Q.G. ^*878. Made in li]e^^Jnlmec 
from isomybbenseno (8.). Yfdlds a dibromidc 
[129°]. a J* 

|Fhenyl.am:^BC OHPl&tOHKTH,. (178°). 
8.G[aa *846. For]^ by boiling 
mthwrater or Vcoholio potam (Dafert, Jf. 
%21).^ Liquid, readily oonvertod lnto«^e p(dy* 
meride 0»H„, (f08°-212°), S.G. « *260; fSK 
^lO-^^aloTlFl). 

•.QHrCH,),OHr 





•••■1 ioaiwn b«iua)rl-Metio •tb«r 
•MPMMbiMM-baMlcetoii* (Kipping ft.W. H. 
”!jn? i"*H *^)" Ifong ooloi^laM 

bronfi^ tad 4K>dia^ph6ttyi.hydraain6 in 


™ from^Kaoil, 

Etl^rftoin, A. 2^^, IftS). 
Oryata llfcie, ▼. al. soPhot alcohol, a . 

KETOI^E Cjil.CO.CHEt,. 
afTiq mn^ Fonncd hy billing di-etbyl- 
' bjwaoyl-aoetio acid iififch dilute alc(^olio potash 

iflHbyl amil ketone 0,Hs.C0.0H,Pr. ^140®) 
at 720 mm. iFormed by heating iaobutyl -bonzoyl- 
acetic ether with dilute alcoholic potash f\V. H. 

pA*>1rivi ^ n.1 r jn /a..v ^v.\* ... 


ri *<« cOTh;OacH»t».ooija 

[1106 J.&Fofinnd bjr boiling a# dibntio noU- 

818, las^Fm by dittllUng 
OOTh«~f^^^CIHMo (Tlttig (.Iiioliinnaii, 

!%K8^#(}>qF. (T- ^ i^). * ™- 

wator,^BaA',: jroupa of |iec^«a, 

^en3|.angA%aoM.|27i<r»le 
Illi.CN. (i - 


»■ — o — . 6T«br»t# .m V 

C,H,.qHlli.CN. (o^Ofll). Formed 
phenyl-acitdnitrile ^tk N«)H and sifyl iodido 
^iiddeberg B. 23, 2?68). OU, oSiverfSd b^r 
NaOEt and benzyl chloride into the beniyl 
derivative 0,H,.CPh(CIl,Ph).ON (c. 826®). 
raENYL-ANTHEACENE 0«,H,,<.e.a,H.Ph. 

Ibeating plienjl- 
anthranpU^^th zmc-duat (Baeyer, A. 202, 61), 
and by tWe action oflchloroforn#lni AlOL on. 


8»*uwr wiMi aiiuie aicmionc potasli (W. H. : and bv tPre actinn a i7;i 

PHEITK. AITK. KETOE 
AGIO 0,H,.CX).0H^0H,.0I 
Fqrme^ boiling 
L.CH..( 


^ o t)^e compound | 

a.-:^.CIHBz»0,Et with kIh in ; 

a.^t^pinff, C. J. ^ 350). tlates 
’ ’ * ’ dr needles (from vmter). 


la.CH,fcH,.C 


t . utujUKlUOIJ 

whi^h IS oxidised by CrO, in HOAo to ph 
oxanthranol. • ^ 

^ PHENYL-AETHBAKOL 0»H,*0 ^e. ‘ 

[I41°-H4°]^ lilirv 
^ssciving tri*phenyl-methan(r o-oarboxylio aoid 
m HjSO^and ppg. with watdf (Baeyer, 4202, 67). 
LGoIden needles, sol. hot;tlcohol. It^etherea) 

' eolunon shows greenish-yellow fluoreeoenoe^ ' ' 
Acetyl dmriiAHve. n06®]. 

tfcV Th. 


? jrom ^ht petroleom), or ne , 

ields an oxim 176®]- AgA' : amorphous jin. 
iMinerides, fol. i. p. 482. * 

PHENYL ISOAMYL OXIDE 0,H..O.C,n... 
(226®|, Got from phenol (Cahours, A, 78, 227). 
M - PHE|YL . ISOAMYL - PHOSPHINE 
[07®]. Formed from* 
-T^*®baelis a. Sodon, A, 


AZIDE C^H.i.NPh.NH.CS.ffHfh. [100®]. 

|Formed from phenyl -isoamyl-hydrazine ana 
phenyl thioc^bimide (Miohaelis a. Philips, A, 
853, 285). Y.llow Ii 06 dl 68 . . 

PmirrL.4MYl..THI0.raEA 0„H,.N,S ».«. 
NH^O.NH.CHrCMe.. [186“]. I’Sri.d from 
the Mfrrespondmg amylamine and pbenyl-thio- 
eagbiroide (Freund a. i^nzo, B. 23, 2868). 

PHENtL-AMYL-DKEA 0.^„N,0 i.e, 
NHPh.CO.NM.O^OMe,. [156°]. Formed from 
phenyl emanate ai^ the corresponding amyl- 
nmine in alooholio solution frreund a. Lenze. 
H. 28, 2867 ; 24, 2168). White needles. 

PHENYL^AHOEtlO ACID C,,H,A 
0HPb:CHEt.CO^. lfol.w.l76. [204^]. Formed 
py heatinghenzoic aldehyde with sodium I utyrate 
and Ao,0 It 100® (Perkin, 0,^. 31, 391 ; 32, 661 ; 
J6, 186 ; mocurn. A, 227, 68). Formed also -by 
heatinlPWhzoio ^dehyde with butyf^l obloride 
•t 126® (FUtig, a. 153. 864). Needles. ▼. sol. 
ligroln (nnlike einnfDiie acid). .Melts* at 61° 
after having been fused. ~BaA*J: needles^/n. 
M hot water.— OaAV—AgA:; white pp. 
Chloride C,^„.COCl. Oil* ^ 

£mf<^ 0,^„.CIONA [128®] 

PhtayI«ageUo aoid • • 

OHPb:CH.^^ — - 

iodinnUmimf^e^ 


PHENYL.AK8INE w. vol. i. p.two. Thne 
sulphides PhAsS [162®] ymd Ph^AijS, [180®] 
have been prepared by Schulte (B. 15, 1966). a 
PHENYL. AZIMIDO- C0MP0DND8 v. AaxMino. 

COMPOUNDS. ^ 

NPh^Qjj.jy^NPh, [180°]. Mol. Wa240 bf 

Raoult’s method (^Ic. 236). JForraek b^the 
action of chloroform and alclSolio pota^ on 

M hydrazine (Ruhemann, 0,^ 68, 860: 

). White needles (from aloonul). HNO* 

forma 

C„H„(SO,H)N,. Bromine gives AgHnBrN. 
[220°], C„H„Br,N, [131°jf and d-J 

compoying^lt 224° 

_) fralts.— B'P 

BrMeOl. [S14f]. _ „ — 

Yellow needles, ▼! s^T al^'lbL 
PBiSin!t,.AZ0- COMPODHDS e. Aao- ooif. 
Founds. ^ ^ • 

VHEBYl-ljIlBAztei U. 

" Formed^ hMfiii^lt. c^fioiyli# 

7). HMvy 


141^. NeedlqjT. _ 




acid [13^] Id 166® (Bla«i. B, 18. 
oil, v.^. alcohol and ether. * 


vsAy CUVUUUA «UU eUI^Te jBxplodea when 

Fonn<fi from heated. Sd. acids, tot tej^. on dfla- 

br ndoation^ witb.* PB*EVTL-l!tlAZOU iM«4»»T t.Ti» .m p 



pltenjrl-hTdrftsina (U^janHw^ 


Methyl eihtf MeA'. [118^. Priag^ 
Phftayl-triaiole dioarlMzyUe aoid r | 

^Formed by oxidising 

l)henyl-]neth%tz£ole earbo^lio acid ^with 
alkaline KMnO^^ladin, B. 23.1785). fhd free ^ 
acid ia unstable, readilvohanginAo the prew. 
ceding^oid. •The acioVK and nIv salts alw 
readily give off CO|.~OuA'' 4aq : blue needles. — ‘ 
^ull§ white ft. • 
ether [I6f®].’ feedfST 

IStJwt eherEi^ [82% Nea les. 
Di-pM^-triaioHH^bdlylio aoi^l 

CPh^^;^ QQ jg. Formed by saponification of 

the nitrile (Biadin, B. 22, 797). Crystals (con- 
taining EtOH), decgmpoaing at 172"'- 182®? V. 
sol. alcohol, m. sol. ether.— CuAV— AgA' : white 
pp. ~ 

Methail Uher MeA'. •[169°]. TfSacllea 
BthyTe^er-Eik\ [166% Needles. 
ATitri/di^^PlyON. ^;66‘6% jformodfrom 
phenyl-hydrazine di<7aniac. Alcohol, dhd benzoic 
Mrei 


fHA to£KOH;^' tnsaPj 

>(fles (from xrat•t).. '-^: 

Amidomim 

M nitrUarii^ 


aldehyde. Needles, ▼. sol 

Imtde 0^,Phr00.NEL Formed 

the fillip by the action m din 


ifute (8]^.o.) 



Fonn^ trcmi the 

(Blad^ B. 22, 17(li2). FrisAs ^ram^hol) 
Yield^b d^vafiTa irl^tyi^ 

0^,Ph,tj|^^0Me an4 a bSisoji dji 

rivative [180®] whioy yield/ In lOc# manner 
<p,H.PhJb^‘^Ph'lS06'V-|(;S^Clfr^^ 
line. ^ f ' 

PHENYL-TEarSAZOLB OABB&TIIO. A^XJ^ 

^ by ioftKjfafloaticfli 

of i|p nitril^ which is ford^ by the Mtimi of 
altroua aoi*4bn pAenyl-hydrasine dioycnide 
(Biadin, B. 18f1390i). Celourless needlel, ▼. soL 
Kalcohol.— K^: plates, v. sol. W&ter.— OaA%2aq. 
— AsA' : colourless orvatalline tm. 


-AgA' : colourless oryetalline pp. 

Methyl ether MeA'. [116®B Pla^ 
JSH/tyZ ether EU'. [74% STeedlesT*^ 
Amide ON^Ph.COiZH^ [168®h Formed 
from i^he nitrile b^ treatment witn hydrogen 
peroxide. Crystals,^, sol. cold water. ^ . 
t Amidoxim CN;Ph.QiNOH).NH, •®[l77l. 
Formed from the nitrile t?nd hrd^xylamine 
<7Bladin, B. 22, 1776). Beales, T. sL sol. water. 
Yioldk an aoetd derivative [2(^®] and a benzoyl 
derivirive r90a°1. bolh ervatalimna H naedlea' > 


END or THB rHUS TOLUMI. 









